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1.0 

INTRODUCI'ION 

International Paper has constructed a gas turbine cogeneration facility at its existing 
paper and pulp mill located in Camden, Ouachita County, Arkansas. The Arkansas 

Department of Pollution Control and Ecology (ADPCE) granted permit number 990-A 

to International Paper on January 10, 1990 to authorize construction and operation of 
this existing cogeneration turbine. 

Following the inStallation of the cogeneration turbine, International Paper experienced 

difficulty in meeting its permitted hourly emission rates for carbon monoxide (CO) and 

oxides of nitrogen (NO.). Discussions between the ADPCE and International Paper 

have led to the decision to file an air permit application which addresses Prevention of 

Significant Deterioration (PSD ). International Paper wishes to clearly state that it is 

their position that the existing cogeneration facility is not now, nor has it ever been, 

subject to the provisions of PSD. This position is substantiated by the continuous 

emission monitor data contained in Appendix D which demonstrates that the actual 

annual emissions of NO. and CO are within the limits set by air permit number 990-A. 

However, International Paper wishes to resolve this issue and has agreed to submit this 

air permit application. 

The existing cogeneration turbine is a General Electric Frame 5 gas turbine which is 

being used as the prime mover for a 27 megawatt (MW) electric generator. Almost 100 

percent of this generator's output is used for the Camden Mill's internal energy 

requirements. Natural gas is the only fuel utilized in this cogeneration turbine. The 

operating schedule for the cogeneration turbine is 24 hours per day, 365 days per year 

(i.e., 8,760 hours per year). 

The facility location is approximately 3 miles south of Camden, Arkansas just east of 

Highway 7 at 1944 Adams Avenue. The existing Camden Mill occupies approximately 

350 acres of land. A site location map is provided in Figure 1-1 and Figure 1-2 shows a 

......... -~ ........ ~ .... ----·"""''-··-·--·---~ .. ~~---··- '""'""" ......... ~ ... - "'" .•... --~-~--- .. -----.. ----~-~--- .. ~~-~---

R 
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detailed plot plan for the Camden Mill highlighting the location of the existing 
cogeneration turbine. 

The exhaust gases from the cogeneration system will exit from emission point SN-13. 
Sensible heat from the gas turbine exhaust gases will be recovered in a downstream 
waste heat boiler. A duct burner will be used to provide supplemental firing to ensure 
a stable supply of steam is provided by the waste heat boiler. 

The design and operation of the facility includes several measures to minimize emissions. 
These measures include: 

1. Using natural gas as the sole fuel to power the gas turbine and the duct 
burner. 

2. Injecting steam into the turbine combustor nozzles to lower the 
combustor flame temperature and, therefore, the NO, emissions. 

ThP. existing cogeneration turbine is subject to Standards of Performance for Stationary 
Gas Turbines Constructed After October 3, 1977, (40 CFR 60, Subpart GG, adopted 
September 10, 1979 and amended November 5, 1987), and is subject to the emission 
limitation of 150 ppmvd NO,. Additionally, the duct burner is subject to Standards of 
Performance for Industrial-Commercial-Institutional Steam Generating Units 
Constructed After June 19, 1984, (40 CFR 60, Subpart Db, adopted December 16, 1987). 

The controlled emission rate of at least one federally regulated pollutant will exceed 100 
tons per year and subject the facility to regulations for the Prevention of Significant 
Deterioration of Air Quality (PSD), 40 CFR 52.21 as amended through July 1, 1991. As 
defined by these regulations, the Camden Mill is a "major" stationary source and all 
"significant" pollutants emitted by the gas turbine cogeneration facility are subject to PSD 
review. 

International Paper will construct and operate this facility in compliance with all 
applicable local, state, and federal air quality regulations. 

9JB53JC/AAIA531.TXT IPJ 12-27-91 
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2.0 

· PROCESS DESCRIPTION 

The equipment and process designations referred to in this section are taken from the 

process flow diagram shown in Figure 2-1. The equipment numbers also correspond to 

those shown on the plot plan in Figure 1-2. 

2.1 FUEL 

Fuel used for the Cogeneration Unit will consist solely of natural gas. No alternate fuels 

such as fuel gas or fuel oil will be fired in this equipment. Typical characteristics of the 

natural gas to be used are shown on the Emission Source Table (Table 1) in Volume I, 

Appendix A The firing rate for the gas turbine (A) will be 351 Mscf per hour with the 

downstream duct burner (B) firing at rates between 0 and 238 Mscfper hour. This rate 

will vary depending on the additional firing required to satisfy the plant steam and 

electrical requirements. The Cogeneration Unit is comprised of the G.E. Gas Turbine 

(A), the 27 MW Electrical Generator (E), and the Waste Heat Recovery Boiler (B). 

The Power Boilers (C) will be used as backup to the Cogeneration Unit when it is not 

operational due to maintenance or repairs. They will be kept in a cold down state when 

not in use. They will provide steam to the mill and fire up to 300,000 scf per hour of 

natural gas under normal supply conditions, and will use No. 6 fuel oil as an emergency 

fuel during shortages of natural gas. International Paper would like the authority to 

periodically use No. 6 fuel oil in these boilers to assure their capability to operate under 

such emergency conditions. The bark and recovery boilers (D) also produce steam for 

the mill electrical and steam distribution systems (G) and {I). 

The power boilers will be used at times when the Cogeneration Unit is operating. 

International Paper would like the authority to fire these boilers simultaneously with the 

Cogeneration Unit for a total of 80 boiler days. This would allow the simultaneous 

firing of the boilers for a maximum of 40 days. When the Power Boilers are needed 

during concurrent operation with the Cogeneration Unit, the amount of time it takes to 

Page 3 
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heat them to the proper operating temperature will be counted against the 80 boiler 

days. 

2.2 STEAM 

The steam produced by the Waste Heat Recovery Boiler (B) and the Bark and Recovery 

Boilers will be used for injection into the G.E. Gas Turbine (A), for use in driving the 

plant steam turbines (F) to produce electricity (H) for the International Paper Power 

Distribution System (G), and to provide steam for the International Paper Steam 

Distribution System (1). 

The Waste Heat Boiler (B) will produce between 128,000 and 300,000 lbs per hour of 

steam depending on the needs of the Power and Steam Distribution Systems. Up to 

45,000 lbs per hour of this will be used for steam injection to the gas turbine (A). The 

Power Boilers (C) will not normally produce steam except when the Cogeneration Unit 

is down. 

A total of 600,000 lbs per hour of steam is routed to the International Paper Steam 

Distribution System. The Power Boilers (C) will be used to maintain the 600,000 lbs per 

hour demand from the plant when one or more of the Cogeneration Unit, the Bark 

Boiler, or the Recovery Boiler is down. 

2.3 ELECTRICITY 

The output shaft of the G.E. Gas Turbine (A) will drive an electrical generator (E) to 

produce 27 megawatts of electrical power. The Waste Heat Boiler provides steam to 

existing steam turbines (F) which produce an average total of 7 megawatts of electrical 

power. The total electrical output of 34 megawatts will normally be used at the plant 

site. On the rare occasions when power generation from the G.E. Gas Turbine (A) or 

the steam turbines (F) is interrupted or during periods of excess capacity, a utility tie-in 

with Arkansas Power and Light will be utilized. 

····· ~m~~~~~···· ··· ~ ·· ·· Page;r ····- ·-~ ··~~··· ~~ ······ ··· ······· · ··~ 
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The following description will refer to the process flow diagram in Figure 2-2. 

Compressed air from the Compressor Turbines (A) along with steam and natural gas are 

injected into the Combustor (B) to produce approximately 990,000 lbs per hour of 

exhaust gas to drive the Expander Turbines (C). Up to 45,000 lbs per hour of steam, 

and 15,000 lbs per hour of fuel. will be injected into the Combustor. The Expander 

Turbines drive the output shaft to produce electricity. The exhaust gases are then routed 

to the heat recovery section. The temperature of the exhaust gases as they enter this 

section (1) is approximately 900·F. The gases pass over a superheater (E) before 

passing over the duct burner (F). The duct burner is fired up to 238 MMBtu per hour 

with natural gas. This combustion basically utilizes and depletes the remaining oxygen 

in the turbine exhaust. 

The exhaust temperature (2) immediately downstream of the duct burner (F) increases 

to about 1560 ·F. This heat from the exhaust gas is recovered by the superheaters (E) 

and (G), the boiler (H), and the recuperator (I) which comprise the Waste Heat 

Recovery Section. After the exhaust gases pass through all these heat exchangers (3), 

the temperature drops to approximately 350•F. From here the exhaust gas is routed up 

the exhaust stack (SN-13). 

9JB53JC/AAIA53!.TXT !PI 12-27-91 
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3.0 

APPLICABLE STATE AND FEDERAL PROGRAMS 

These sources will be in compliance with Arkansas State Implementation Plan. These 

sources will also be in compliance with all sections of the Prevention of Significant 

Deterioration Supplement to the Regulations of the Arkansas Plan of Implementation 

for Pollution Control. All parts under Section 4 of the PSD Supplement have been 

followed in the preparation of this permit modification application including: 

• Section 4(c) Ambient Air Increments: Dispersion modeling indicates 

that there is no significant NO. impact. Because of this, there is no need 

to conduct a NO. increment analysis. Volume II, Appendix G contains 

additional information relevant to this section. 

• Section 4(d) Ambient Air Cdlings: The National Ambient Air Quality 

Standards (NAAQS) for NO. and CO were not exceeded. Information 

relevant to this section of the PSD Supplement is contained in Section 

5.0 and Tables 5-3, 5-4, and 5-5 of this permit modification application. 

• Section 4(h) Stack Heights: All stack heights conform to "Good 

Engineering" Practice. 

• Section 4(i) Review of Major Stationary Sources and Major 

Modifications - Source Applicability and Exemptions: Though 

International Paper maintains that the Cogeneration Unit is not and has 

not been subject to the requirements of 40 CFR 52.21, this application 

has been prepared as if it was. Since this application to modify permit 

number 990-A was mandated by the ADPCE, representations made in 

this application now make the Cogeneration Unit subject to PSD review 

91B53!C/AAIA53!.TXT !PI 12-27-91 
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(40 CFR 52.21). This unit is not exempt from PSD review by any of the 

paragraphs or parts of Section 4(i). 

• Section 4(j) Control Technology Review: An analysis of the best 

available control technology (BACf) is contained in Section 4.0 of this 

permit modification application. This BACf Analysis was conducted for 

NO. and CO, the only pollutants emitted in significant quantities. 

• Section 4(k) Source Impact Analysis: A Source Impact Analysis was 

conducted based on the dispersion modeling of NO. and CO emissions 

from the Cogeneration Unit (SN-13). No violation of the NAAQS or 

baseline concentrations were found. 

• Section 4(1) Air Quality Models: Only the current versions EPA 

approved models were used for this application. Output from these 

models is contained in Volume ll, Appendix H of this permit 

modification application. 

• Section 4(m) Air Quality Analysis: In the preapplication analysis, no 

significant impact was shown for NO. or CO. This analysis was 

conducted according to the protocol attached in Volume II, Appendix G 

of this permit modification application. This modeling protocol was 

discussed with the ADPCE during the required preapplication meeting, 

and was submitted previously for their comments. Section 5.0 of this 

application contains information relevant to Section 4(m) of the PSD 

Supplement. 

• Section 4( o) Additional Impact Analysis: Section 5.0 of this permit 

modification application contains information relevant to Section 4(o) of 

the PSD Supplement. 

· ·· Page7 
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• Section 4(p) Sources Impacting Federal Oass I Areas - Additional 

Requirements: Emissions from the Cogeneration Unit were found to 

have no significant impact on Federal Class I areas. 

3.2 NEW SOURCE PERFORMANCE STANDARDS 

This turbine is subject to the emission limitations defined in NSPS, Subpart GG. 

Paragraphs 60.332(d) and 60.33~(a)(2) describe the NO. emission standard as follows: 

where 

STD = 

F = 

y = 

sm = o.o15o < 14
·
4

) + F 
y 

Allowable NO, emissions in percent by volume on a dry basis 

with 15 percent oxygen 

Fuel bound nitrogen 

Manufacturer's rated heat rate at manufacturer's rated peak load 

in kilojoules per watt-hour 

By this definition 

y = 11,370 BTU x 1 KW x 1,054.35 Joules x _....:l:...::KJ:::.__ 
KW-hr 1,000 W BTU 1,000 Joules 

KJ 
= 11.99 -

W-hr 

-~---· ---------····_-_--_····_·····------------~~~~P~a~g~·2L~~~~~~~~~~~···=·=···=···=····=···=··=··=···=···=··=··~ 
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STD ·,;, 0.0150 ( 14·4 ) + 0 
11.99 

= 0.01802 volume percent 

= 1.802 E-4 volume fraction 

= 180 ppmvd at 15 percent oxygen 

This turbine will also comply with the sol standards of paragraphs 60.333(a) and (b) by 

using only natural gas with 2 grains of sulfur per 1,000 scf as fuel. This is equivalent to 

0.00068 weight percent. 

The steam generating portion of the Cogeneration Unit is subject to the Standards of 

Performance for Industrial-Commercial-Institutional Steam Generation Units, NSPS, 

Subpart Db. It is not subject to Subpart D because the maximum heat release of the 

duct burner is less than 250 million Btus per hour. Since this is not an electric utility 

boiler (less than 1/3 of the output is used off-site), it is not subject to NSPS, Subpart Da. 

The duct burner will minimize emissions of S02, particulate matter and NO. by burning 

only natural gas as fuel. Firing only natural gas will result in S02 and particulate matter 

emission factors of 0.0006 and 0.003 pound per million Btu, respectively. Those factors 

are Jess than any of the standards listed in NSPS, Subpart Db. Paragraph 60.44(b) of 

this subpart limits NO. emissions to 0.2 pounds per million Btu since the duct burner is 

used in a combined cycle system. However, NO. emissions from the duct burner alone 

are not expected to exceed 0.1 pounds per million Btus because of the use of low NO. 

burners. 

The Standards of Performance for Kraft Pulp Mills, 40 CFR 60, Subpart BB, does not 

apply to the Cogeneration Unit since it does not meet the applicability requirements of 

Section 60.280. 

3.3 NATIONAL EMISSIONS STANDARDS FOR HAZARDOUS AIR 

POLLUTANTS 

None of the NESHAP rules apply to this unit. 

Page 9 
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4.0 
BEST AVAILABLE CONTROL TECHNOLOGY ASSESSMENT 

4.1 REQUIREMENTS AND APPLICABILI'IY 

As shown in Tables 1-1 through 1-5, the only emissions that are subject to PSD review 

are those of NO. and CO. By limiting the hours of operation of the power boilers, the 

decrease in their emissions ofPM-10 offsets the PM-10 emissions from the Cogeneration 

Unit. Emission of S02 and VOC remain insignificant without the corresponding offsets. 

Since NO. and CO emissions are significant, they are subject to PSD review. As such, 

a Best Available Control Technology (BACT) analysis for NO. and CO is required. 

BACT is defined as an emission limitation based on the maximum degree of reduction 

of each pollutant subject to regulation which the administrative authority, on a case-by

case basis, taking into account energy, environmental and economic impacts, and other 

costs, determines is achievable. BACT limitations must not cause the exceedance of any 

applicable New Source Performance Standards (NSPS) and National Emission Standards 

for Hazardous Pollutants (NESHAP). BACT limits must also comply with all of the 

applicable limits established by the Arkansas Department of Pollution Control and 

Ecology. In addition, BACT analysis is equipment/pollutant specific, and it should be 

examined on a case by case basis. An evaluation of the air pollution control techniques 

and systems, including a cost-benefit analysis of alternative control technologies capable 

of achieving a higher degree of emission reduction than NSPS, is required. The cost

benefit analysis requires the documentation of the materials, energy, and economic 

penalties associated with the proposed and alternative control systems as well as the 

environmental benefits derived from these systems. A decision on BACT is based on 

sound judgement, balancing environmental benefits with energy, economic and other 

impacts (USEPA 1978). Figure 4-1 shows the EPA's top-down approach followed for 

the BACT analysis of this project. The BACT assessment (1) identifies alternative 

control methods, (2) considers the technical feasibility of each method, (3) ranks the 

technically feasible alternatives in terms of control effectiveness, (4) evaluates the 

economic, energy, and environmental aspects of technically feasible alternatives, and (5) 

···Page 10 
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identifies the control method considered BACI' for each pollutant and source 

combination. 

4.2 NO, CONTROL TECHNOLOGIES 

NO, formation is a function of three main variables: fuel bound nitrogen in the fuel, 

burned in the combustion chamber, combustion chamber flame temperature, and 

combustion chamber residence, time. Conceptually, several types of NO. control 

technologies exist to control the formation of NO, at its source of formation. This can 

involve limiting the fuel bound nitrogen; lowering the flame temperature of the 

combustion chamber through wet injection, chamber design, and/or fuel to air ratios 

(combustion control}; and decreasing the residence time of the fuel in the combustion 

chamber usually through the design of the combustion device. 

The other type of control technology involves reducing the NO, content of the 

combustion exhaust gases (post-combustion control}. This can involve Selective Catalytic 

Reduction, Nonselective Catalytic Reduction, and Selective Noncatalytic Reduction. 

These control technologies can also be used in combination with the technologies that 

control NO, at its source of formation. 

The Camden Cogeneration Unit currently controls the amount of NO, formed from fuel 

bound nitrogen by limiting the fuel for this unit to only natural gas. The flame 

temperature of the gas turbine combustion chamber is lowered, thereby reducing the 

amount of NO, formed, by steam injection. Water injection is not used in the 

Cogeneration Unit. Also, the flame temperature of the downstream duct burner is 

controlled through the use of low NO, burners. The General Electric Frame 5 Turbine 

as well as the existing Coen Duct Burner limit NO, emissions by their design. 

The following sections will discuss these and other control options as they relate to 

BACT. Given the controls that are currently in place, the control techniques are listed 

below in the hierarchy of the most stringent emission limit. 

9!B531C/AAIAS3LTXT !PI 12-27·91 
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1. Wet Injection with Selective Catalytic Reduction 

2. Wet Injection with Nonselective Catalytic Reduction 

3. Wet Injection with Selective Noncatalytic Reduction 

4. Wet Injection 

4.2.1 Technically Impractical or Infeasible Options 

The only technically impractica! or infeasible control method for this application is 

Nonselective Catalytic Reduction (NSCR). NSCR is effective only in a fuel-rich 

combustion environment where the oxygen content of the combustion gas are less than 

3%. Such a condition does not exist in gas turbines because they operate with high 

levels of excess air, typically 14 to 16% oxygen in the exhaust. 

4.2.2 Technically Practical Control Options 

Based on their efficiency of NO. removal, the feasible control options are ranked as 

below: 

1. Wet Injection with Selective Catalytic Reduction (60-90% efficiency) 

2. Wet Injection with Selective Noncatalytic Reduction (60-90%) 

3. Wet Injection (50-80%) 

The control efficiencies listed above are typical values for the given technology. 

4.2.2.1 Wet Injection with Selective Catalytic Reduction 

Selective Catalytic Reduction (SCR) is a post combustion control technique which uses 

a gas phase reaction to remove NO. from the exhaust gas. The gas phase reaction 

between NO. and ammonia (NH3) in the presence of a solid phase catalyst, as shown on 

the following page, reduces NO. to N2• Figure 4-2 presents a generalized diagram of a 

selective catalytic reduction system. Ammonia is taken from a liquid storage tank, 

vaporized and mixed with the flue gas prior to its contact with the catalyst. The 

optimum temperature for the process is between 570-750•F. 

' ' 
--~'~•''~'_,,,_,, _____ ,,.,, ____________________________ ~P~a~w'''''~--~~~~~~~==========~~~~ 
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6 NO+ 4 NH3 + ClltiZlyst • S N2 + 6 Hp 
6 N02 + 8 NH3 + catlllyst • 7 N2 + 12 H20 

(assume 90% NO, is NO and 10% is NOJ 

Figure 2-2 shows the process di~gram for the International Paper Cogeneration Unit. 

From this diagram, the location of a suitable temperature range for this reaction appears 

to be non-existent. The exhaust gas from the gas turbine (Point 1) is at a temperature 

of about 900 ·F. After this, the exhaust gas passes through a superheater then to the 

Duct Burner where the temperature increases to about 1560 • F (Point 2). The heat from 

this gas is recovered by a series of heat exchangers: two superheaters, a boiler, and a 

heat recuperator. The temperature of the exhaust gas falls to about 350•F after is 

passes the heat exchangers (Point 3) and is finally routed to the exhaust stack. The 

operating conditions of the Cogeneration Unit and the placement of the equipment 

make the installation of an SCR system anywhere but downstream of the heat 

exchangers difficult at best It would be far too costly and technically impractical to 

remove the ductwork and equipment upstream of the exhaust stack to make room for 

the SCR system. This could include not only relocating major components of the 

Cogeneration Unit but could also involve relocating all feed water pumps, water and 

electrical connections and process control connectors, and reconstructing a significant 

amount of ductwork. 

If an SCR system were to be installed in the Cogeneration Unit, it would have to be 

installed downstream of the last heat exchanger. To make this a viable option, 

additional heat must be added to the exhaust gas after the heat recovery section to raise 

the exhaust temperature to a level within the range of effective SCR operation ( 620 ·F). 

Evaluation of SCR for economic, energy and environmental is shown in the following 

sections. 

Pagel3. 
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4.2.2.1.1 Economic Factors. The only practical way to install an SCR system in the 

Cogeneration Unit will be to remove the ductwork downstream of the heat recuperators 

and install an additional duct burner to raise the temperature of the exhaust gas to 

within the range of optimum NO. conversion. Additional equipment will also be needed 

to provide combustion air for the added duct burner. Table 4-1 contains an annualized 

cost evaluation for the SCR alternative. It incorporates information provided by 

Babcock & Wilcox and shows that the annualized cost of controlling the Cogeneration 

Unit's NO. emissions amounts t<,> $8,323 per ton per year. This evaluation follows the 

procedures outlined in EPA's control cost manual (USEPA, 1990a) and EPA's draft top

down BACT guidance document (USEPA). International Paper considers the 

annualized cost of an SCR system for the Cogeneration Unit too high to make SCR the 

alternative of choice. 

4.2.2.1.2 Energy Factors. Additional energy will be needed to raise the temperature of 

the exhaust gas. The amount of fuel necessary to raise the temperature of the exhaust 

gas to just above 600" F would be in excess of 80,000 scf of natural gas per hour. At the 

current market rate, this accounts for an annual cost of $4,328 per ton of NO, controlled. 

Ene~gy expenditures for a SCR system also consist of the added electric power needed 

to operate the ammonia handling system. The additional fuel requirements are sufficient 

in themselves to eliminate SCR from consideration. 

4.2.2.1.3 Environmental Factors. The combustion of additional fuel to raise the exhaust 

gas temperature will add over 1.05 tons per year of PM-10, 0.21 tons per year of S02, 

0.49 tons per year of VOC, and more importantly, 13.96 tons per year of additional CO 

and 34.91 tons per year of additional NO, emissions to those already occurring from the 

Cogeneration Unit. The calculations used to determine these emission are located in 

Appendix C. Emissions of ammonia, an air toxic pollutant, will also result from SCR 

devices due to ammonia slip. In addition, the storage and handing of ammonia pose the 

potential for an accidental release. Another environmental disadvantage is the periodic 

need to dispose of spent or contaminated catalyst which would be considered a 

hazardous waste. 
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4.2.2.1.4 Conclusion. Based on the evaluation of SCR alternative for economic, energy 

and environmental aspects, SCR is rejected as BACf for this application. 

' 4.2.2.2 Wet Injection with Selective Noncatalytic Retluction 

Selective Noncatalytic Reduction (SNCR) is a control technology that removes NO, from 

the exhaust gases. This process can be used in conjunction with combustion controls. 

SNCR involves the injection of ~ NO, reactant without the use of a catalyst. Examples 

of this technology are the Exxon 'Thermal DeNO," method and the "NO,OUT' method. 

The Exxon Thermal DeNO, method entails injection of ammonia. Its effectiveness 

depends on initial exhaust gas NO. concentration and on the temperature of the exhaust 

gas. Optimum NO. reduction is achieved when ammonia is injected within a 

temperature range of 1700-1800 • F. The NO .OUT method uses a chemically enhanced 

urea solution for reaction with NO •. The effectiveness of this method is also dependent 

on initial NO. concentration and on the temperature in the reaction zone. A 

temperature range of 1800-1900'F is needed for greatest reduction. Both Thermal 

DeNO, and NO,OUT methods require ancillary storage and handling systems for the 

ammonia or urea. 

As shown in Figure 2-2, the maximum temperature of the exhaust gas, 1560 • F, occurs 

after passing through the duct burner (Point 2). This temperature is not within the 

suitable range to make SNCR an acceptable option for controlling NO, emissions unless 

an additional duct burner is installed. If the additional duct burner were installed at 

Point 2 of Figure 2-2, extensive rework of the cogeneration unit would have to be 

performed for its accommodation. This would include reconstructing the foundation, 

relocating either the gas turbine or the entire group of heat exchangers and removing 

and rebuilding a substantial amount of ductwork. In addition, feed water pumps, utility 

connections and process control connection would also need to be relocated. The other 

alternative would be to install the additional duct burner downstream of the heat 

exchangers at Point 3. 

4.2.2.2.1 Economic Factors. The only practical way to install an SNCR system, without 

reconstructing the part of the Cogeneration Unit downstream of the gas turbine,1would 

HPage 15 
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be to remove the ductwork downstream of the heat recuperators (Point 3, Figure 2-2) 

and install an additional duct burner there to raise the temperature of the exhaust gas 

from 350'F to within the.1700- 1900'F range of optimum NOx conversion. If a SNCR 

system were installed downstream of the heat recuperators (Point 3), the annual fuel cost 

alone would exceed $9,000,000. Fuel cost per ton of NOx controlled would total over 

$27,000. International Paper believes the fuel usage and associated cost are 

unreasonable and rejects this option as BACT on those grounds. 

If the same system were installed between the duct burners and the heat recuperators, 

a substantial amount of fuel savings compared to the previously considered location 

would be realized. However, a considerable amount of additional relocation and 

reconstruction work would need to be done on the existing Cogeneration Unit in order 

to accommodate the SNCR system. The ductwork downstream of the SNCR system 

would need to be refabricated in order to handle the increased mass flow. The heat 

exchangers themselves would have to be relocated and possibly replaced. This would 

require extensive foundation work, and the relocation of water, steam, electrical and 

control connections. International Paper estimates that this work would amount to 

nearly $2.5 million. This is based on a labor cost of 50 percent of the "to date" labor 

costs of construction of the Cogeneration Unit and 75 percent of the original material 

costs of construction of the Cogeneration Unit. As shown in Table 4-2, this results in 

a control cost of $6,519 per ton of NO. removed. International Paper considers this cost 

to control NO. emissions as excessive. 

4.2.2.2.2 Enew Factors. A substantial amount of energy will be needed to raise the 

temperature of the exhaust gas to around 1,800 • F. The amount of natural gas necessary 

to accomplish this would be in excess of 468,600 scf of natural gas or 468.6 MMBtu per 

hour if the additional duct burner were installed downstream of the heat exchangers and 

6,180 scf of natural gas or 6.18 MMBtu per hour if the additional duct burner were 

installed immediately downstream of the existing duct heater. The calculations 

describing these amounts of natural gas can be found in Appendix C. At $2.21 per 

MMBtu, this results in energy costs ranging from $119,000 to $9 million. 
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4.2.2.2.3 Conclusion. Based on the evaluation of SNCR alternative for economic and 

energy aspects, SNCR is rejected as BACT for this application. 

4.2.2.3 Wet Injection 

Wet injection is a means of reducing NO, emissions through combustion control by 

reducing the combustion chamber temperature. Water or steam may be used, but in this 

application steam injection is u.sed. The only difference between steam and water 

injection is that water has a higher heat absorbing capacity than steam due to the 

temperature and latent heat of vaporization associated with water. Steam has no latent 

heat absorbing capacity so more steam is required to achieve the same quenching effect. 

Steam is injected into the primary combustion chamber to act as a heat sink, lowering 

the peak flame temperature of combustion. This lowers the quantity of thermal NO. 

formed. The injected steam then exits the turbine as part of the exhaust. The key factor 

affecting NO, reduction is the steam to fuel ratio. Typical steam injection rates can 

range from 0.5 pounds of steam per pound of fuel and higher. In this operation, 

approximately three pounds of steam are injected into the combustion chamber per 

pound of fuel to control NO, in the turbine exhaust to 42 parts per million on a dry 

volume basis (ppmvd). 

4.2.3 NO, BACT Selection 

The control options of wet injection for NO. reduction in the gas turbine, and the 

combustion control technologies built into the designs of the gas turbine and duct 

burner, represent the best available control technology for this application. These 

options provide an affordable, energy efficient and environmentally acceptable 

alternative. Since these controls already exist for the Cogeneration Unit, no additional 

controls are proposed. 
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Carbon monoxide (CO) emissions in gas turbines arise from inefficient or incomplete 

combustion of fuel. There are three major factors which influence CO formation in gas 

turbines: firing temperature, combustion chamber residence time, and combustor mixing 

characteristics. 

BACf analysis will address CO control for the Cogeneration Unit (gas turbine and duct 

burners). The control of CO emission from the Cogeneration Unit involves oxidizing 

the CO to a less noxious pollutant, C02• The options currently available to reduce the 

CO emissions, based on their CO removal efficiency, are the following: 

1. 

2. 

Thermal Oxidation (95-98%) 

Catalytic Oxidation (90%) 

4.3.1 Thermal Oxidation 

Thermal oxidation involves the conversion of CO to C02 at temperatures of 1400,1500 • 

Fin an oxidizer. The reaction that converts CO to C02 is described by 

2C0+02 -2C02 

This shows that 1 mole of oxygen is needed to convert 2 moles of carbon monoxide. In 

terms of weight, 1 pound of oxygen (or about 4.5 pounds of air is needed to convert 1.75 

pounds of CO. The oxygen or air must also be heated to the temperature range for the 

thermal oxidation of CO. 

4.3.1.1 Economic Factors 

Tables 4-4 and 4-5 show the cost analyses of a thermal oxidation system installed in two 

different locations. International Paper considers one of the two possible locations for 

a thermal oxidation system to be directly upstream of the duct burner (Point 1, Figure 

2-2). However, such a location would require substantial reconstruction of the 

··· Pag 
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downstream portions of the Cogeneration Unit This could include relocating the duct 

burners, all the heat exchangers, all feed water pumps and utility connections, and 

process control connections. Ductwork would also have to be replaced in order to 

handle the increased mass flow of the exhaust Installing such a system is estimated to 

cost over $31,678 per ton of CO controlled (Table 4-5). 

The other possible location of a thermal oxidation system would be downstream of the 

heat exchangers (Point 3, Figure, 2-2). Such a location would jlVOid most of the cost of 

relocating and replacing equipment. The control cost of this alternative is estimated to 

be over $29,780 per ton of CO removed (Table 4-4). 

Based on the economic factors alone, International Paper considers this option to be cost 

prohibitive. 

4.3.1.2 EnerK.Y Factors 

The amount of fuel needed to implement a thermal oxidation system to control CO 

emissions is large. Based on calculations in Appendix C for both alternatives, this 

amounts to 387 to 394 MMBtu/hr. This results in an annual fuel cost ranging from $7.8 

million to $7.9 million. International Paper believes that this amount of fuel is excessive 

to control emissions which detailed dispersion modeling (Section 5.0) has shown to cause 

no significant impacts. 

4.3.1.3 Environmental Factors 

With the combustion of these significant quantities of fuel, substantial additional 

emissions of NO., particulate matter, S02, VOC, and C02 would occur. As shown in 

Appendix C, these emissions can amount to nearly 172 tpy of NO., 5.18 tpy of PM-10, 

2.41 tpy of VOC and 1.04 tpy of 502• 
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4.3.1.4 Conclusion 

Woodward .Clyde 
Consultants 

Based on the costs and quantities of energy, the cost of equipment relocation and 

replacement, and the amount of additional emissions, International Paper rejects the 

aforementioned thermal oxidation alternatives as BACT for this application. 

4.3.2 Catalytic Oxidation 

Catalytic oxidation involves oxidation of CO to C02 in the presence of a catalyst such 

as platinum or rhodium at temperatures typically greater than l,OOO•F. The catalyst is 

used to promote the oxidation reaction at these temperatures. The catalyst is placed on 

the activated alumina base. The catalyst acts by supplying the active sites on its surface 

for the oxidation reaction to occur. The typical CO removal efficiency with this control 

technology is 90 percent. This option is considered technically feasible since there are 

no traces of heavy metals or sulfur compounds in the gas stream. These can either 

poison the catalyst used in the catalytic oxidation, be converted to sulfuric acid mist 

across the catalyst bed, or react with the ammonia to form ammonium sulfate or 

ammonium bisulfate. The sulfate compounds can then be deposited on cooler 

downstream surfaces causing fouling and/or corrosion. 

For the Cogeneration Unit, the only locations International Paper believes a catalytic 

oxidation system can be installed is downstream of the heat exchangers (Point 3, Figure 

2-2) and upstream of the duct burners (Point 1, Figure 2-2). Installation downstream of 

the duct burners (Point 2, Figure 2-2) is made difficult by either an improper 

temperature range or necessary reconstruction of the portions of the Cogeneration Unit. 

In this application there is no location where such a system can be installed other than 

downstream of the heat exchangers. Not including any necessary dismantling and 

reconstruction of the Cogeneration Unit, to install such a system will require additional 

duct burners to raise the temperature of the exhaust gas to above 1,000 • F and a system 

to provide combustion air to the additional burners. 

Page 2 
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Tables 4-3 and 4-6 contain annualized cost evaluation for the catalytic oxidizer 

alt~matives. The annualized cost per ton to control CO by catalytic oxidation ranges 

from $16,736 to $29,780 per ton of CO controlled. Substantial costs would be realized 

in reconstructing ductwork and relocating utility connections, makeup water connections, 

and process control connections. Locating a catalytic oxidation system at Point 1 (Figure 

2-2) would also require additional foundation work to relocate the duct burners and heat 

exchangers. 

4.3.2.2 Energy Factors 

The temperature of the gas stream leaving the heat recuperator is approximately 350' 

F. To achieve the desired temperature of the gas stream for the catalytic oxidizer, the 

gas stream has to be heated to a temperature of above 1,000'F. The amount of fuel 

requjr~l!. to heat the gas stream to the operating temperatures of the thermal oxidizer 

,~!d<LJ!fll0UDt to 225 MMBtu/hr or 255,000 scf of natural gas per hour. Cost for the 

r~~c.ity reqairements to operate this energy at $2.21 per MMBtu would be almost $5 
.. .. -

miLJi.o.n per year. fiibe fuel cost for locating a catalytic oxidation system at Point 3 

(Figu~~-2~ would atrfount ~ nearly $2.25 million per year. These calculations can be 

found in 4p.peadix C. 

4.3.2.3 Environmental Factors 

Additional emissions of NO., PM-10, VOC and SOl will occur. These could amount to 

111.9 additional tons per year of NO. as well as 3.35 tpy of PM-10, 1.57 tpy of VOC and 

0.07 tpy of SOl. Disposal problems may also occur when replacing spent catalyst since 

it can be considered a hazardous waste. 

4.3.2.4 Conclusion 

Based on the evaluation of catalytic oxidation for economic, energy and environmental 

aspects, it is rejected as BACT for this case. 
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Since carbon monoxide (CO) ennss10ns in gas turbines arise from inefficient or 

incomplete combustion of fuel, there are three major factors which influence CO 

formation in gas turbines: firing temperature, combustion chamber residence time, and 

combustor mixing characteristics. By increasing the combustion chamber and residence 

time, the rate of CO conversion to carbon dioxide (C02) increases thereby reducing CO 

emissions. However, by increasing the combustion temperature and residence time, NO, 

emissions increase. Thus a dichotomy exists between CO and NO, control at their 

source of formation. By reducing the rate of formation of one, the rate of formation of 

the other increases. Since NO. is of greater concern from the point of ambient air 

quality and ozone formation, it is not considered environmentally acceptable to lower 

the CO emissions at the expense of further NO, emissions. 

International Paper also considers the duct burner to act as a thermal oxidizer to control 

or minimize CO emissions. The temperature of the exhaust gas is raised to 1,560 • F 

(Point 2, Figure 2-2), which is near the optimum range for thermal oxidation of CO to 

C02• Because of this and the other previously mentioned reasons, International Paper 

considers the existing base case as BACT for CO control. No additional CO controls 

are proposed. 

~~--------------------------------~~ge~~------------------------------~ 
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5.0 
AMBIENT AIR QUALI'IY ANALYSIS 

Since International Paper added a Cogeneration Unit to its Camden Mill, the ADPCE 

has stated that the source is major and a PSD air quality analysis for the "major" 

pollutants is required. This section describes the ambient air impacts resulting from the 

modified emission rates represented in this application. 

The ADPCE has stated that this expansion has resulted in a significant increase in the 

emissions of oxides of nitrogen (NO.), and carbon monoxide (CO) as discussed in 

Section 1.0. This requires a PSD air quality analysis for the two aforementioned 

pollutants. 

5.1 MODELING AND MODEL INPUTS 

To perform the modeling analyses, the most recent versions of the ISCST, ISCLT 

(Industrial Source Complex Short Term and Long Term Models) and the COMPLEX 

I Model were employed. These are EPA approved air dispersion models which were 

used in this analysis as per the modeling protocol (see Volume II, Appendix G). 

The ISC models were run in the rural and regulatory modes. The Schulman-Scire 

downwash algorithm was invoked where appropriate (see Plot Plan, Figure 1-2, and 

Structure Heights, Table 5-2). 

The COMPLEX I model was run in the rural mode with default parameters used. All 

stack parameter data is summarized in Table 5-1. 

5.2 METEOROLOGICAL DATA 

The ISCST and COMPLEX I Models utilized five consecutive years of binary data 

constructed from Shreveport, Louisiana, National Weather Service (NWS) Station 

surface observations and Longview, Texas, NWS Station upper air radiosonde 
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observations. The years of meteorological data used for modeling were 1981 through 

1985. 

The ISCLT Model used five consecutive separate years of joint frequency distribution 

stability array (STAR) data for the same years (1981 through 1985) as the above

mentioned binary data. 

5.3 RECEPTOR GRIDS 

The ISC models employed receptors of 100-meter spacing along the property line, 

100-meter spacing from the property line to one kilometer (km), and one km spacing 

from two to five km. This resulted in a total of 745 receptors. Four additional receptors 

were added at the most prominent elevations in the 5 km grid square. Thus, a total of 

749 receptors were input into the models. These were also input as discrete receptors 

and, in addition, all receptor elevations were then input into the ISC models. 

The COMPLEX I model utilized only the subset of receptors of the ISC grid which were 

above the height of the 75-foot stack serving the turbine and duct burner. The resulting 

receptor grid consisted of 62 locations. 

5.4 SCREEN MODELING 

The minimum distance to ambient air (State Highway 7) is 60.40 meters from the 

cogeneration stack. The maximum concentration for both NO. and CO occurs at 41 

meters from the stack according to the SCREEN model. The SCREEN model assumes 

the most conservative assumptions for all input parameters and does not incorporate 

recorded weather data. This model only predicts worst-case impacts and should not be 

used solely for determining impacts if the impacts exceed a maximum allowable level. 

This model calculated a maximum 1-hour concentration of 253.8 1J.g/m3 for NO. and 

158.3 J.Lg/m3 for CO at 60 meters from the source. Thus, the maximum concentration 

is within the property line. The cavity length for both the NO. and CO SCREEN runs 

--···• ~--~~~~~~~~~~~~~~~~-¥~~~~~~~~~~~~~~~~~~~ 
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was calculated to be 60.25 meters. This is within the property line and the results of the 

COMPLEX I and ISC models should be sufficient for the ambient air analysis. 

The NO, concentration predicted by the SCREEN model is not to be compared with the 

NAAQ standard of 1 J.lg/m3 since the concentration predicted by the SCREEN model 

is an hourly (or short-term) maximum. The NAAQ standard is an annual (or long-term) 

maximum. 

S.S RESULTS 

All pollutants subject to PSD regulations were modeled and the predicted maximum 

concentrations were below the significance levels. Also, these pollutants resulted in 

concentrations well below the de minimis levels for preconstruction monitoring. 

ISC modeling results are summarized in Table 5-3, COMPLEX I modeling results are 

summarized in Table 5-4, and applicable results are summarized in Table 5-5. The 

applicable results are the higher of the ISC and COMPLEX I modeling runs. 

As a result of the above analysis, no further modeling was performed. All modeling runs 

are in Volume II, Appendix H, Sections H.l to H.20. 
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6.0 

ADDITIONAL IMPACI' ANALYSIS 

Analysis of the impact of the project's air pollutant emissions associated with 

construction and related growth are presented in this section. Assessment of the 

modification's impact on soil, vegetation, and visibility are also presented. 

6.1 CONSTRUCI'ION AND GROwrH IMPACI' 

There will be no construction and growth impacts associated with the scope of this 

application at the Camden Mill. The equipment associated with this permit is existing 

and no modifications to the equipment, other than operating times, will occur. This will 

not require the hiring of additional plant employees. The expected growth in the vicinity 

due to the proposed modification will be negligible. 

6.2 IMPACT ON SOILS 

The secondary National Ambient Air Quality Standards (NAAQS) are intended to 

protect the public welfare from adverse effects of airborne effluent. This protection 

extends to agricultural soil. As demonstrated in the Air Quality Analysis, predicted 

maximum pollutant concentrations throughout the study area are well below the 

secondary NAAQS. Since the secondary NAAQS is intended to protect the public 

welfare, no significant adverse impact on soil is anticipated due to the proposed plant 

modification. 

6.3 IMPACT ON VEGETATION 

The effects of gaseous air pollutants on vegetation may be classified into three rather 

broad categories: acute, chronic and long-term. Acute effects are those that result from 

relatively short (less than one month) exposures to high concentrations of pollutants. 

Chronic effects occur when organisms are exposed for months or even years to certain 

threshold levels of pollutants. Long-term effects include abnormal changes in eco-
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systems and subtle physiological alterations in organisms. Acute and chronic effects are 

caused by the gaseous pollutant acting directly on the organism, whereas long-term 

, effects may be indirectly caused by secondary agents such as changes in soil pH. 

The maximum predicted pollutant concentrations associated with the proposed 

modification are below the applicable air quality standards; thus, no significant impact 

on vegetation is likely. 

6.4 IMPACT ON VISIBILITY 

Any facility emitting significant amounts of NO. and/or CO has a potential adverse 

impact on visibility through atmospheric discoloration or reduction of visual range due 

to increased haze. The Clean Air Act Amendments of 1977 require evaluation of 

visibility impairment in the vicinity of PSD Class I areas due to emissions from new or 

modified air pollution sources. The nearest Class I area is well over 250 km from the 

Camden Mill. Since NO. and CO emissions from the mill's modified sources has no 

significant radius of impact, it is unlikely that these emissions from the Cogeneration 

Unit at the Camden Mill will have any measurable impact in the nearest Class I area. 

6.5 AIR TOXICS 

The sources covered by this permit emit only products of combustion, the regulated 

compounds of which are oxides of nitrogen (NO.), carbon monoxide (CO), particulate 

matter (PM-10), sulfur dioxide (S02) and volatile organic compounds (VOC). The VOC 

component of these emissions consists of the uncombusted portion of natural gas that 

is burned as fuel. As of yet, no regulations have been promulgated or proposed under 

Title III of the Federal Clean Air Act that would regulate the use of any of the fuels 

utilized at the Cogeneration Unit or Power Boilers. 
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7.0 

SAMPLING PROGRAM 

Stack sampling has been conducted on each of the Power Boilers. The results of these 

tests are located in Volume I, Appendix D of this application. A continuous emission 

monitoring system (CEMS) has been installed in the Cogeneration Unit to monitor the 

exhaust concentrations of NO, .and CO. This CEMS consists of a monitor placed 

downstream of the duct burner. This monitor measures the emissions of NO. and CO 

from either the duct burner or gas turbine. 

Since the duct burner cannot be operated independently of the gas turbine, International 

Paper believes that this is the only effective means of demonstrating continuous 

compliance with the emission limi~ations for both the gas turbine and duct burner. CEM 

data is contained in Volume I Appendix D of this application. 
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8.0 
EQUIPMENT SPECIFICATIONS 

The equipment specifications for the G. E. Frame 5 gas turbine and the Coen duct 

burner are contained in Volume I, Appendix E of this permit modification application. 

These specifications represent the expected performance of this equipment as new under 
clean operating conditions. 
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TABLE 1·1 

SUMMARY OF NO, EMISSIONS' 
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Pollutant Source 

Emissions 
Before Permit 
990-A Issued 

(tpy) 

Emissions 
After Permit 
990-A Issued 

(tpy) 

Proposed 
Emissions 

(tpy) 

Net' 
Change 

(tpy) 

PSD 
Significance 

Level 
(tpy) 

NO, SN-13 
SN-10 
SN-11 

0.0 
150.0 
150.0 

249.0 
3.243 

4.19' 

362.68 
17.384 

18.43' 

+362.68 
-132.62 
-131.57 

· NO, Total 300.0 256.43 398.49 +98.49 40.0 

NOTES: 

2 

3 

4 

Based on natural gas firing only. 
Net change compares proposed emissions with emissions prior to issuance of Permit No. 990-A. 
Current actual emissions based on stack test reports in Volume I, Appendix D and 240 operating hours 
for each boiler (20 boiler days total). 
Proposed emissions for the Power Boilers based on 960 operating hours for each boiler (80 boiler days 
total). 

9IB.'i31C/AAIA.S31.1-11Pl 12-20-9] 
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TABLE 1-2 

SUMMARY OF CO EMISSIONS' 

Emissions Emissions 
Before Permit After Permit Proposed 
990-A Issued 990-A Issued Emissions 

Woodward.Ciyde 
Consultants 

PSD 
Net' Significance 

Change Level 
Pollutant Source (tpy) (tpy) (tpy) (tpy) (tpy) 

co SN-13 0.0 119.0 226.18 +226.18 
SN-10 15.46 0.4243 1.69' ·13.77 
SN-11 16.26 0.375' 1.78' ·14.48 

CO Total 31.72 119.80 229.65 +197.93 100.0 

NOTES: 

2 

3 

4 

Based on natural gas firing only. 
Net change compares proposed emissions with emissions prior to issuance of Permit No. IJ90..A. 
Current actual emissions based on stack test reports in Volume I, Appendix D and 240 operating hours 
for each boiler (20 boiler days total). 
Proposed emissions for the Power Boilers based on 960 operating hours for each boiler (80 boiler days 
total). 

91BS31C/AAIA.S3l.J-2 IPl 12·20-91 



TABLEl-3 

SUMMARY OF PM-10 EMISSIONS' 

Emissions Emissions 
Before Permit After Permit Proposed 
990-A Issued 990-A Issued Emissions 

Woodward .Clyde 
Consultants 

PSD 
Net' Significance 

Clumge level 
Pollutant Source (tpy) (tpy) (tpy) (tpy) (tpy) 

PM-1fr' SN-13 0.0 11.83. 24.65 +24.65 
SN-10 23.10 0.324" 2.53' -'11.J.57 
SN-11 15.66 0.429' 1.72' -13.94 

PM-10 Total 38.76 12.58 28.90 -9.86 15.0 

NOTES: 

3 

' 

• 

Based on firing with natural gas only. 
Net change compares proposed emissions with emissions prior to issuance of Permit No. 990-A. 
All particulate emissions are assumed to be PM-10. 
Current actual emissions based on stack test reports in Volume I, Appendix D and 240 operating hours 
for each boiler (20 boiler days total). 
Proposed emissions for the Power Boilers based on 960 operating hours for each boiler (80 boiler days 
total) . 
Based on emission rate given on Table 1 of Permit 990-A. 

9JB.'mC/AAIAS31.1·31PI 12-20-91 



TABLE1-4 

SUMMARY OF S01 EMISSIONS' 

Emissions Emissions 
Before Permit After Permit Proposed 
990-A Issued 990-A Issued Emissious 

Woodward.Ciyde 
Consultants 

PSD 
Net' SlgniDamce 

Cbauge Level 
Pollutant Souree (tpy) (tpy) (tpy) (tpy) (tpy) 

so, SN-13 0.0 1.41 l.SS +1.55 
SN-10 0.390 o.ou• 0.043" -0.347 
SN-11 0.390 o.ou• 0.043" -0.347 

S02 Total 0.780 1.432 1.636 0.856 15.0 

NOTES: 

2 

' 
4 

Based on firing natural gas only. 
Net change compares proposed emissions with emissions prior to issuance of Permit No. 990-A. 

Current emissions based on AP-42 emission factors for natural gas combustion and 240 operating hours 
for each boiler (20 boiler days total). 
Proposed emissions for the Power Boilers based on 960 operating hours for each boiler (80 boiler days 
total). 

9JBS31C/AAIAS3I.l--1 IPJ 12-20-91 



TABLE l·S 

SUMMARY OF VOC EMISSIONS' 

Emissions Emissions 
Before Permit After Permit Proposed 
990-A Issued 990-A Issued Emissions 

Woodward.Ciyde 
Consultants 

PSD 
Net' Significance 

Clumge Level 
Pollutant Source (tpy) (tpy) (tpy) (tpy) (tpy) 

VOC SN-13 0.0 78.6'1! 12.07 +12.07 

SN·10 1.84 0.0514 0.202' ·1.638 
SN-11 1.84 0.0514 0.202" ·1.638 

VOC Total 3.68 7852 12.464 8.784 40.0 

NOTES: 

2 

3 

' 

' 

Based on firing natural gas only. 
Net change compares proposed emissions with emissions prior to issuance of Permit No. 990-A. 

Emission rates based on Table I of Permit 990-A. 
Current emissions based on AP-42 emission factors for natural gas combustion and 240 operating hours 

for each boiler (20 boiler days total). 
Proposed emissions for the Power Boilers based on 960 operating hours for eacb boiler (80 boiler days 

total). 

91BS31C/AAIA53i.I·S !PI 12-20-91 
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I. 

II. 

Woodward .Clyde 
Consultants 

TABLE4-l 

COST ANALYSIS FOR 
SELECTIVE CATALYI'IC REDUCTION OF NO, 

DOWNSTREAM OF HEAT RECUPERATORS 

CAPITAL INVESTMENT 

A. DIRECT COSTS (DC) 

1. Purchased Equipment 
SCR basic equipment 
Ammonia system 
Structure support 
Instrumentation 

2. Ammonia Storage 

3. Freight (0.05 x 1) 

4. Sales Tax (0.07 x 1) 

Total DC 

B. INDIRECT COSTS (IC) 

1. Installation 
a. Engineering and supervisions (0.10 x DC) 
b. Construction and field expenses (0.05 x DC) 
c. Construction contractor fee (0.10 x DC) 

2. Other Indirect Costs 
a. Startup and testing (0.03 x DC) 

3. Duct Reconstruction and Relocation 
a. Labor (5% original labor) 
b. Material ( 40% original material) 

Total IC 

TOTAL CAPITAL INVESTMENT (TCI) =DC+ IC 

ANNUALIZED COST 

A. DIRECT OPERATING COSTS (DOC) 

1. Operating Labor 
a. Operator (8,760 hr/yr@ $20/hr) 
b. Supervisor (15% of operator cost) 

Babcock & W"tlcox 

$1,550,000.00 

40,000.00 

77,500.00 

108,500.00 

$1.776.000.00 

$177,600.00 
88,800.00 

177,600.00 

53,280.00 

201,338.00 
242,243.00 

$940,861.00 

$2,716.861.00 

$175,200.00 
26,280.00 

9JB53JC/AAIA531.4·1 IPJ 12·19-91 
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Woodward.Ciyde 
Consultants 

TABLE 4-1 (Continued) 

COST ANALYSIS FOR 
SELECTIVE CATAL\TIC REDUCTION OF NO, 

DOWNSTREAM OF HEAT RECUPERATORS 

2. Maintenance (8% of DC) 

3. Replacement Parts 
a. Catalyst 

4. Utilities 
a. Natural gas (80 MMBtufhr @ $2.21/MMBtu) 

5. Spent Catalyst Disposal Cost 

6. Ammonia (28 Ibs/hr @ $825/ton) 

Total DOC 

B. INDIRECT OPERATING COSTS (IOC) 

1. Overhead (80% of operating labor and maintenance) 

2. Property Taxes (1% of TCI) 

3. Insurance (1% of TCI) 

4. Administration (2% of TCI) 

TotaliOC 

C. CAPITAL RECOVERY COST (CRC) 

Cost Recovery Factor of 0.1627 x (TCI - replacement parts) 

TOTAL ANNUALIZED COSTS (DOC + JOC + CRC) 

Total NO, Produced with SCR Control (tons/yr) 

Control Efficiency (%) 

Emission Reduction (tons/yr) 

Annual Cost/ton of NO, Removal 

142,080.00 

147,000.00 

1,548,768.00 

36,000.00 

101,178.00 

$2,176,506.00 

$274,848.00 

27,169.00 

27,169.00 

54,337.00 

$383.523.00 

$418.116.00 

$2.978.145 

39759 

90.00 

357.83 

$8,322.79 

NOTES: Cost Recovery Factor= i(i+1)n/[(i+1)n-1] n = equipment life (10 years) 
i = interest rate (10%) 

9JB53JC/AAlA.'i3J.+IIPI 12-19-91 
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II. 

TABLE4-2 

COST ANALYSIS FOR 

Woodwarci.Ciyde 
Consultants 

SELECTIVE NONCATALYTIC REDUCTION OF NO, 
PRIOR TO THE HEAT RECVPERATORS AND AFTER THE DUCT BURNER 

CAPITAL INVESTMENT 

A. DIRECT COSTS (DC) Babcock & WJ!cox 

1. Purchased Equipmeot $1,550,000.00 
SNCR basic equipment 
Ammonia system 
Structure support 
Instrumentation 

2. Ammonia Storage 40,000.00 

3. Freight (0.05 x 1) 77,500.00 

4. Sales Tax (0.07 x 1) 108,500.00 

Total DC $1.776,()()().00 

B. INDIRECT COSTS (IC) 

1. Installation 
a. Engineering and supervisions (0.10 x DC) $177,600.00 
b. Construction and field expenses (0.05 x DC) 88,800.00 
c. Construction contractor fee (0.10 x DC) 177,600.00 

2. Duct Reconstruction and Equipment Relocation 
a. Labor (50% original labor) 2,013,374.00 
b. Material (75% original labor) 454,205.00 

3. Other Indirect Costs 
a. Startup and testing (0.03 x DC) 53,280.00 

Total IC $2,964.859.00 

TOTAL CAPITAL INVESTMENT (TCI): DC+ IC $4.740.859.00 

ANNUALIZED COST 

A. DIRECT OPERATING COSTS (DOC) 

1. Operating Labor 
a. Operator (8,760 hr /yr @ $20/hr) $175,200.00 
b. Supervisor (15% of operator cost) 26,280.00 

91BS31C/AAIA531.4·2 IPI 12-19·91 
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TABLE 4-2 (Continued) 

COST ANALYSIS FOR 

Woodward.Ciyde 
Consultants 

SELECTIVE NONCATALYTIC REDUCTION OF NO, 
PRIOR TO THE HEAT RECUPERATORS AND AFTER THE DUCT BURNER 

2. Maintenance (8% of DC) 

3. Utilities 
a. Natural gas (6.18 MMBtu/hr @ $2.21/hr) 

4. Ammonia (28 lbs/hr @ $825/ton) 

Total DOC 

B. INDIRECT OPERATING COSTS (IOC) 

1. Overhead (80% of operating labor and maintenance) 

2. Property Taxes (1% of TCI) 

3. Insurance (1% of TCI) 

4. Administration (2% of TCI) 

Total roc 

C. CAPITAL RECOVERY COST (CRC) 

Cost Recovery Factor of 0.1627 x (TCI - replacement parts) 

TOTAL ANNUALIZED COSTS (DOC + IOC + CRC) 

Total NO, Produced with SNCR Control (tonsfyr) 

Control Efficiency (%) 

Emission Reduction (tonsfyr) 

Annual Cost/ton of NO, Removal 

142,080.00 

119,642.00 

101,178.00 

$564.380.00 

$274,848.00 

47,409.00 

47,409.00 

94,818.00 

$464,484.00 

$1.148.898.00 

$2,143.762.00 

365.38 

90.00 

328.84 

$6,519.12 

NOTES: Cost Recovery Factor; i(i+1)n/[(i+1)n-1) o ; equipment life (10 years) 
i ; interest rate (10%) 

9JB531C/AAIAS31.4-21PI 12-19-91 
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Wooclward.Ciyde 
Consultants 

TABLE4-3 

COST ANALYSIS FOR 
CATALYI'IC OXIDATION OF CO 

DOWNSTREAM OF HEAT RECUPERATORS 

CAPITAL INVESTMENT 

A. DIRECT COSTS (DC) 

1. Purchased Equipment 
Basic equipment 
Structure support 
Instrumentation 

2. Freight (0.05 x 1) 

3. Sales Tax (0.07 x 1) 

Total DC 

B. INDIRECT COSTS (IC) 

1. Installation 
a. Engineering and supervision (0.10 x DC) 
b. Construction and field expenses (0.05 x DC) 
c. Construction contractor fee (0.10 x DC) 

2. Duct Reconstruction and Equipment Relocation 
a. Labor (5% original labor) 
b. Material ( 40% original material) 

3. Other Indirect Costs 
a. Startup and testing (0.03 x DC) 

Total IC 

TOTAL CAPITAL INVESTMENT (TCI) = DC+ IC 

ANNUALIZED COST 

A. DIRECT OPERATING COSTS (DOC) 

1. Operating Labor 
a. Operator (8,760 hr/yr@ $20/hr) 
b. Supervisor (15% of operator cost) 

2. Maintenance (8% of DC) 

ARJ· 

$1,006,000.00 

50,300.00 

70,420.00 

$1.126.720.00 

$112,672.00 
56,336.00 

112,672.00 

201,338.00 
242,243.00 

33,802.00 

$759.()63.00 

$1.885.783.00 

$175,200.00 
26,280.00 

90,138.00 

918S3lC/AAIA531A·31Pl 12·19-91 



Woodward.Ciyde 
Consultants 

TABLE 4-3 (Continued) 

COST ANALYSIS FOR 
CATALYTIC OXIDATION OF CO 

DOWNSTREAM OF HEAT RECUPERATORS 

3. Replacement Parts 
a. Catalyst 

4. Utilities 
a. Natural gas (255.5 MMBtufhr @ $2.21/MMBtu) 

5. Spent Catalyst Disposal Cost 

Total DOC 

B. INDIRECT OPERATING COSTS (JOC) 

1. Overhead (80% of operating labor and maintenance)· 

2. Property Taxes (1% of TCI) 

3. Insurance (1% of TCI) 

4. Administration (2% of TCI) 

Total IOC 

C. CAPITAL RECOVERY COST (CRC) 

Cost Recovery Factor of 0.1627 x (TCI - replacement parts) 

TOTAL ANNUALIZED COSTS (DOC+ IOC + CRC) 

Total CO Produced with CATOX Control (tons/yr) 

Control Efficiency (%) 

Emission Reduction (tons/yr) 

Annual Cost/ton of CO removal 

136,000.00 

4,946,378.00 

36,000.00 

$5.409,996.00-

$233,294.00 

18,858.00 

18,858.00 

37,716.00 

$308,726.00 ...-

$284,69().00 

$6.003.812.00 

270.95 

90.00 

243.86 

$24,619.91 

NOTES: Cost Recovery Factor; i(i+1)n/[(i+1)n-1] n ; equipment life (10 years) 
i ; interest rate (10%) 

• This is based on a similar estimate for a catalytic oxidation system which was scaled by 
comparing the SCR estimate for the two different applications. 

918531C/AA1A53JA-31Pl 12-19-91 
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II. 

Woodward .Clyde 
Consultants 

TABLE44 

COST ANALYSIS FOR 
THERMAL OXIDATION OF CO 

DOWNSTREAM OF HEAT RECUPERATORS 

CAPITAL INVESTMENT 

A. DIRECf COSTS (DC) 

1. Purchased Equipment 
Basic equipment 
Structure support 
Instrumentation 

2. Freight (0.05 x 1) 

3. Sales Tax (0.07 x 1) 

Total DC 

B. INDIRECf COSTS (IC) 

1. Installation 
a. Engineering and supervision (0.10 x DC) 
b. Constn1ction and field expenses (0.05 x DC) 
c. Construction contractor fee (0.10 x DC) 

2. Duct Reconstruction and Removal 
a. Labor 
b. Material 

3. Other Indirect Costs 
a. Startup and testing (0.03 x DC) 

Total IC 

TOTAL CAPITAL INVESTMENT (TCI) =DC+ IC 

ANNUALIZED COST · 

A. DIRECf OPERATING COSTS (DOC) 

1. Operating Labor 
a. Operator (8,760 hr /yr @ $20/hr) 
b. Supervisor (15% of operator cost) 

2. Maintenance (8% of DC) 

ARI • 

$1,006,000.00 

50,300.00 

70,420.00 

$1.126.720.00 

$112,672.00 
56,336.00 

112,672.00 

201,338.00 
242,243.00 

33,802.00 

$759.063.00 

$1.885.783.00 

$175,200.00 
26,280.00 

90,138.00 

9l8S31C/AAIA.S31.4-41Pl 12-19--91 



Woodward.Ciyde 
Consultants 

3. Utilities 

TABLE 4-4 (Continued) 

COST ANALYSIS FOR 
THERMAL OXIDATION OF CO 

DOWNSTREAM OF HEAT RECUPERATORS 

a. Natural gas (387.4 MMBtu/hr @ $2.21/MMBtu) 

Total DOC 

B. INDIRECI' OPERATING COSTS (JOC) 

1. Overhead (80% of operating labor and maintenance) 

2. Property Taxes (1% of TCI) 

3. Insurance (1% of TCI) 

4. Administration (2% of TCI) 

TotaiiOC 

C. CAPITAL RECOVERY COST (CRC) 

Cost Recovery Factor of 0.16<.7 x (TCI • replacement parts) 

TOTAL ANNUALIZED COSTS (DOC + IOC + CRC) 

Total CO Produced with THERMOX Control (tons/yr) 

Control Efficiency (%) 

Emission Reduction (tons/yr) 

Annual cost/ton of CO removal 

7,499,909.00 

$7,791.527.00 

$233,294.00 

18,858.00 

18,858.00 

37,716.00 

$308,726.00 

$306.817.00 

$8.407.070.00 

294.06 

96.00 

282.30 

$29,780.88 

NOTES: Cost Recovery Factor = i(i+1)n/[(i+1)n-1] n = equipment life (10 years) 
i = interest rate (10%) 

• This is based on a similar estimate for a catalytic oxidation system which was scaled by 
comparing the SCR estimate for the two different applications. 

9JB.'i3lC/AAlA53l.4-4 IPI 12-19-91 
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TABLE4-S 

COST ANALYSIS FOR 
THERMAL OXIDATION OF CO 
PRIOR TO THE DUCT BURNER 

CAPITAL INVESTMENT 

A. DIRECT COSTS (DC) 

1. Purchased Equipment 
Basic equipment ' 
Structure support 
Instrumentation 

2. Freight (0.05 x 1) 

3. Sales Tax (0.07 x 1) 

Total DC 

B. INDIRECT COSTS (IC) 

1. Installation 
a. Engineering and supervision (0.10 x DC) 
b. Construction and field expenses (0.05 x DC) 
c. Construction contractor fee (0.10 x DC) 

2. Duct Reconstruction and Equipment Relocation 
a. Labor (50% original labor) 
b. Material (75% original material) 

3. Other Indirect Costs 
a. Startup and testing (0.03 x DC) 

TotallC 

TOTAL CAPITAL INVESTMENT (TCI) =DC+ IC 

ANNUALIZED COST 

A. DIRECT OPERATING COSTS (DOC) 

1. Operating Labor 
a. Operator (8,760 hr /yr @ $20/hr) 
b. Supervisor (15% of operator cost) 

2. Maintenance (8% of DC) 

9JB531C/AAIAS31.4·S IPJ 

Woodwarci.Ciyde 
Consultants 

ARI • 

$1,006,000.00 

50,300.00 

70,420.00 

$1.126.720.00 

$112,672.00 
56,336.00 

112,672.00 

2,013,374.00 
454,205.00 

33,802.00 

$2. 783.()61.00 

$3.909.781.00 

$175,200.00 
26,280.00 

90,138.00 

12·19-91 
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3. Utilities 

TABLE 4-5 (Continued) 

COST ANALYSIS FOR 
THERMAL OXIDATION OF CO 
PRIOR TO THE DUCT BURNER 

1. Natural gas (394.4 MMBtufhr @ $2.21/MMBtu) 

Total DOC 

B. INDIRECT OPERATING COSTS (IOC) 

1. Overhead (80% of operating labor and maintenance) 

2. Property Taxes (1% of TCI) 

3. Insurance (1% of TCI) 

4. Administration (2% of TCI) 

Total JOC 

C. CAPITAL RECOVERY COST (CRC) 

Woodward-Clyde 
Consultants 

7,635,426.00 

S7.927.044.00 

$233,294.00 

39,098.00 

39,098.00 

78,196.00 

$389.686.00 

Cost Recovery Factor of 0.1627 x (TCI - replacement parts) $636.121.00 

TOTAL ANNUALIZED COSTS (DOC+ IOC + CRC) $8,952.851.00 

Total CO Produced with THERMOX Control (tons/yr) 

Control Efficiency (%) 

Emission Reduction (tons/yr) 

Annual cost/ton of CO removal 

NOTES: Cost Recovery Factor= i(i+1)n/[(i+1)n-1] 

294.40 

96.00 

282.62 

$31,678.05 

n = equipment life (10 years) 
i = interest rate (10%) 

• This is based on a similar estimate for a catalytic oxidation system which was scaled by 
comparing the SCR estimate for the two different applications. 

91BS31C/AA1A531.4·S IPI 12-19-91 
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I. 

II. 

TABLE.wi 

COST ANALYSIS FOR 
CATALYfiC OXIDATION OF CO 
PRIOR TO THE DUCT BURNER 

CAPITAL INVESTMENT 

A. DIRECT COSTS (DC) 

1. Purchased EquipmeJ;tt 
Basic equipment · 
Structure support 
Instrumentation 

2. Freight (0.05 x 1) 

3. Sales Tax (0.07 x 1) 

Total DC 

B. INDIRECT COSTS (IC) 

1. Installation 
a. Engineering and supervisions (0.10 x DC) 
b. Construction and field expenses (0.05 x DC) 
c. Construction contractor fee (0.10 x DC) 

2. Duct Reconstruction and Equipment Relocation 
a. Labor (50% original labor) 
b. Material (75% original material) 

3. Other Indirect Costs 
a. Startup and testing (0.03 x DC) 

TotaliC 

TOTAL CAPITAL INVESTMENT (TCI) =DC+ IC 

ANNUALIZED COST 

A. DIRECT OPERATING COSTS (DOC) 

1. Operating Labor 
a. Operator (8,760 hr/yr@ $20/hr) 
b. Supervisor (15% of operator cost) 

2. Maintenance (8% of DC) 

918S31C/AAlAS31.4-6IPI 

Woodward .Clyde 
ConsuHants 

Babcock & Wilcox 

$1,006,000.00 

50,300.00 

70,420.00 

$1.126.720.00 

$112,672.00 
56,336.00 

112,672.00 

2,013,374.00 
454,205.00 

33,802.00 

$2.783.061.00 

$3.9Q9.781.00 

$175,200.00 
26,280.00 

90,138.00 

12-19-91 



TABLE .U (Coutlaued) 

COST ANALYSIS FOR 
CATALYTIC OXIDATION OF CO 
PRIOR TO THE DUCT BURNER 

3. Replacement Parts 
a. Catalyst 

4. Utilities 
a. Natural gas (116.0 MMBtufhr @ $2.21/MMBtu) 

5. Spent Catalyst Disposal Cost 

Total DOC 

B. INDIRECT OPERATING COSTS (IOC) 

1. Overhead (80% of operating labor and maintenance) 

2. Property Taxes (1% of TCI) 

3. Insurance (1% of TCI) 

4. Administration {2% of TCI) 

Tota!IOC 

C. CAPITAL RECOVERY COST {CRC) 

Woodward .Clyde 
Consultants 

136,000.00 

2,245,714.00 

36,000.00 

$2.709332.00 

$233,294.00 

39,098.00 

39,098.00 

78,196.00 

$389,686.00 

Cost Recovery Factor of 0.1627 x (TCI • replacement parts) $613.994.00 

$3.713,012.00 TOTAL ANNUALIZED COSTS {DOC+ IOC + CRC) 

Total CO produced with CATOX Control {tonsfyr) 

CA TOX Control Efficiency {%) 

Emission Reduction {tonsfyr) 

Annual cost/ton of CO Removal 

NOTES: Cost Recovery Factor= i{i+1)n/((i+l)n-1) 

11IR'i31C/AAIAS3J . .a-61PI 

246.50 

90.00 

221.85 

$16,736.59 

n = equipment life {10 years) 
i = interest rate {10%) 
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TABLE4-7 

COST ANALYSIS FOR 

Woodward .Clyde 
Consultants 

SELECTIVE NONCATALYTIC REDUCTION OF NO, 
AFI'ER THE HEAT RECUPERATORS 

CAPITAL INVESTMENT 

A. DffiECT COSTS (DC) Babcock & Wilcox 

1. Purchased EquipmeJ;~t $1,550,000.00 
SNCR basic equipment 
Ammonia system 
Structure support 
Instrumentation 

2. Ammonia Storage 40,000.00 

3. Freight (0.05 x 1) 77,500.00 

4. Sales Tax (0.07 x 1} 108,500.00 

Total DC St. 776.000.00 

B. INDIRECT COSTS (IC) 

1. Installation 
a. Engineering and supervisions (0.10 x DC) $177,600.00 
b. Construction and field expenses (0.05 x DC) 88,800.00 
c. Construction contractor fee (0.10 x DC) 177,600.00 

2. Duct Reconstruction and Equipment Relocation 
a. Labor (5% original labor) 201,338.00 
b. Material ( 40% original labor) 242,243.00 

3. Other Indirect Costs 
a. Startup and testing (0.03 x DC) 53,280.00 

TotaliC $940.861.00 

TOTAL CAPITAL INVESTMENT (TCI} = DC+ IC $2,716.861.00 

ANNUALIZED COST 

A. DIRECT OPERATING COSTS (DOC) 

1. Operating Labor 
a. Operator (8,760 hr /yr @ $20/hr) $175,200.00 
b. Supervisor (15% of operator cost) 26,280.00 

9i853JC/AAIA.53l.4·7 JPJ 12-19-91 



Wooclward..Ciyde 
Consultants 

TABLE 4-7 (Continued) 

COST ANALYSIS FOR 
SELECTIVE NONCATALYTIC REDUCTION OF NO. 

AFTER THE HEAT RECUPERATORS 

2. Maintenance (8% of DC) 

3. Replacement Parts 
a. Catalyst 

4. Utilities 
a. Natural gas (468.6 MMBtu/hr @ $2.21/hr) 

5. Spent Catalyst Disposal Cost 

6. Ammonia (28 lbs/hr @ $825/ton) 

Total DOC 

B. INDIRECT OPERATING COSTS (IOC) 

1. Overhead (80% of operating labor and maintenance) 

2. Property Taxes (1% of TCI) 

3. Insurance (1% of TCI) 

4. Administration (2% of TCI) 

Total IOC 

C. CAPITAL RECOVERY COST (CRC) 

Cost Recovery Factor of 0.1627 x (TCI - replacement parts) 

TOTAL ANNUALIZED COSTS (DOC+ IOC + CRC) 

Total NO, Produced with SNCR Control (tons/yr) 

SNCR Control Efficiency (%) 

Emission Reduction (tons/yr) 

Annual Cost/ton of NO, Removal 

142,080.00 

147,000.00 

9,071,909.00 

36,000.00 

101,178.00 

$9.699.647.00 

$274,848.00 

27,169.00 

27,169.00 

54,337.00 

$383.523.00 

$418.116.00 

$10.501.286.00 

308.29 

90.00 

328.84 

$37,847.79 

NOTES: Cost Recovery Factor = i(i + l)n/[(i + 1)n·1) n = equipment life (10 years) 
i = interest rate (10%) 

~------------------------------------------------------------~ 
91B!'i:llC/AAlA531.4·71Pl 12-19-91 
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TABLE 5-1 

Woodward .Clyde 
Consultants 

COGENERATION STACK PARAMETERS 

UTM Easting (meters) 

UTM Northing (meters) 

Elevation (meters) 

Stack Height (meters) 

Stack Diameter (meters) 

Stack Temperature (" Kelvin) 

Exit Velocity (meters/sec) 

NOx Emission Rate (grams/sec) 

CO Emission Rate (grams/sec) 

516,323.0 

3,711,890.0 

34.4 

22.86 

3.42 

427.59 

16.61 

~ 

Coe~"~ 
)!-=- {5( 

f o. r-aM Q t.JJ- r-J 

11-22-91 



A 
B 
c 
D 
E 
F 
G 
H 
I 

91B531C/AAIA531.S.2 IPI 

TABLE 5-2 

STRUCTURE HEIGHTS 

16 feet J 
30 feet K 
30 feet L 
15 feet M 
67 feet. N 
78 feet 0 
40 feet p 
Ufeet 0 
38 feet 

Woodward.Ciyde 
ConsuHants 

38 feet 
36 feet 
38 feet 
40 feet 
26 feet 
95 feet 
150 feet 
SO feet 

11·22-91 
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TABLE S-3 

RESULTS OF ISC MODELING RUNS 

National Ambient 
Maximum Significance Air Quality 

Concentration Location Level Standards 
Pollutant Time Period Model (IJg/m') (UTM Coordinates) (IJgjm') (IJgjm') 

co 1 hour IS CST 37.20 516264.6, 3712122 2,000 40,000 
Between Old Highway No. 7 
and disposal ponds 1625 meters 
north of Farview Avenue 

8 hour ISCST 11.69 516179.3, 3712061 500 10,000 
1565 meters north of 
Fairview Avenue 
50 meters west of Old 
Highway No. 7 

NO, Annual ISCLT 0.54 5t62n, 3714176 1 100 
East of Highway No. 7 

r between the west bound 
on/off ramps of US 79 

-S'-
~~ 
l 

918531C/AAIA.'t"-'i·3 IPI 12-19-91 
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NOx 
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! 
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9IB531C/AAIA531.5-4 IPl 

TABLE 5-4 

Woodward .Clyde 
Consultants 

RESULTS OF COMPLEX I MODELING RUNS 

Natiooal 
Ambient Air 

Mulmnm USGS Significance Quality 
Concentration Location Level Standards 

Time Period (JI&!m') (mm) (JI&/m') (111/m') 

1 hour 6.38 515980, 3710480 2,000 40,000 
130 miles west, and 
30 meters south of 
the intersection of 
Fairview Avenue and 
New Highway No. 7. 

8 hour 2.38 515780, 3710380 500 10,000 
330 miles west, and 
130 miles south of 
the intersection of 
Fairview Avenue and 
New Highway No. 7. 

Annual 0.12 515280, 3716180 1 100 
300 miles east on 
US 79 from California 
Avenue then 75 meters 
south. 

12-11-91 
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Pollutant 11me Period Model 

co 1 hour ISCST 

8 hour ISCST 

NO, Annual ISCLT 

9IBS31C/AAtA.'i31.S-S IPl 

TABLES·S 

APPLICABLE MODELING RESULTS 

Maximum 
Concentration 

(llg/m') 

37.20 

11.69 

0.54 

Location 

SlgniRcance 
Level 

(llg/m') 

516264.6, 3712122 2,000 
Between Old Highway No. 1 and 
disposal ponds 1625 meters 
north of Farview Avenue 

5161793, 3112061 
1565 meters north of 
Fairview Avenue 
50 meters west of Old 
Highway No. 1 

516277, 3114176 

soo 

1 

National Ambient 
Air Quality 
Standards 
(llg/m') 

40,000 

10,000 

100 
East of Highway No. 1 n 
between the west bound 0 
on/off ramps of US 19 ~ 

if_ 

it 
' 

12-20-91 
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X 

1/9 00:00 ~2:00 I· · 540 382;8 
I . ·. I ~-----1 

X l I -~ I 
1/09 19:00 123:00 !20 . I 54;4 

~-- -~ I 
X I. .. 

•/10 lo1 :oo lo2:oo I 60 
,. 

22.4 l I X . I 
•/10 p8:00 b.3LOO 300 ·123.3 X 

., 
>/10 17:00 l:z2:00 240 . 125.4 . 

... t 
X .. I 

·Ill 01:00I02:0D I 60 27.9 
- ~-- -~. ---- . -I -~ · I I . . I 

/.11 !06:00
1
.07:00, 60 , .. 37.0. 1 1 r- 1 X --,_ _ ., · . .1 ,, 

/11 \14:00115:00 I 60 l 29.2 I I I I X I . I I 1 .. 
/1: . 119:0~123:00 I 240 I 231.4 I I I I X I I . I 
~PL'I .I I I T I --1 -, -· I · I J r 

I I I l I I I I I I II 
; 
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' T 1£ 1 "1 COOROL l OTHER I rn= ro m +W-cM~N) (PPH lll"F ~G' -~JH~n.:M . ~N~R~ ·~~ ~~ I=M ~~'lJ.~ INJ< 100-
~;-, 06:00 10:0( • 240 . 254.3 I . I X I 

l2 19~00 23:00 180 I 70.7 . ' X . 

l3 01:00 06t00 . Z40 100.0 - I. X I 
'. . 

.3 2h00 00:00 180 73;3 X . ' . 

. 4 04:00 05:00 . 60 I 21".4 I X I ' 
4 ~6:00 11:00 180 69.8 • I ·. X I . 
4 4:00 00.00 . 540 456.7 X 

5 00:00 12:00 600 : 401.0. I . . I X . .I 

5 18:00 00:00 360 238.0 I .I X I 
6 oo:oo loo:oo 1260 . 678.3 · I x · I 

7 00:00 09:00 420 216.4 I X ,. • . I . I ! I . .. 7~ 13:00 23:00 300 I 199.1 I I X I I. 
~PL' I I 
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PAGE OF E<CSS EMISS!CNS -• CAMDEN FACILITY . RE?ORr FCR GAS TRUBINE - co RE!\SCNS Fm EMISSIOO CMINUiE) 
. mE 

~CMTm t -lri= . ~AffL~!' . -~~l~n CCNi"ilDL arHER . 
· ~flliRF 1 •Pil!XESS ~II=M ~<: . !"lATE F.lf'M m II IH.VN . rl,.JT 'lf, iJi:lrn~ IM ,Nf\1 

"'11 

I 
~, . 

. ·:;~ .~L:OO 24:00 600 . 474.4 X 
' 

I I 
\ 

. ' . 
i/08 5:.00 6:00 60 23.6 . X . 

' - I 
\ . .. i/09 12:00 15:00 180 80.8 X 

' . 
i/08 16:00 H:OO 60 23.9 X . 

. .. 

I I . • I 
... 

i/09 18:00 19:00 60 . . 24.9 X 

• i/09 20:00 21:00 60 23.6 . X 
· . 

/11 22:00 24:00 120 ·50.0 X 
. 
' I I 

. 

I .I 
'• 

/12 1:00 2:00 60 . 27.5 . 
X 

/12 17:00 19:00 120 55.4 1- I I X I 
/13 6:00 9:00 180 119.1 ' I I ' I X . I . .I -I . . 

I I /13 '13:00 23:00 600 371.4 
X .. • . 

I I ' /14 1:00 8:00 420 221.6 I X iUTAL' 
I I I -

I I I I I I I I I I I . . ,_. --·- ----- .. ~ , ____ 
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' . 
. mE 1 .l ~- ~rmi~L I •PPLGS I A..'E!.. an-a I ; 

~lm 
TOT;'L · (PPH) Siil.RT UP/ Cl.£-lf-1!~ . Ell!?. l<l'x:'lltl . ' 

iiATI= Tfri£"(MTN) r.w-;~~rmrl=' sHI iiirivw ·c::rm Rl rwrNGi Fa TIIIRF P~l p~ PHilRI p~ RFA."IN.C:: I Sl 

~. f I . I I I I I 
. 

20:00 21:01 60 . 25.0 X 

5/25 I 23:00 ~4:001 I . ' I . 
60 25.3 X 

. 498.3. · 1 I . - I I . . I 5/28 0:00 14:00 . 84{) X 

.. 
17:001 

. . ,. I I . I I. 5/28 15:00 12() 45.7· X , I . ; .·. 

5/29 9:00 16:00 420 I 205.8· I I X I 
5/30 122:00124:00, 120 I" 51.1 

I . I I . I ·. X I . . . I 
. I I I 

I . I 
. 

I .. I •. . . 

' ' 
I 1- I I I I I 

I I I . I . . .I . . 
-

I I I I . . . I I . 
I I I I I I . I I . 

• I 
Wftl.' I I I I I I - 9,780 5,472.4 

• • i I I I I I I I I -~ • 
~ ·---· 
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CAMDEN FACILITY _ . ..___- ··-·-·-
~-QRJ FUR GAS TRUBINE - co RE."-SCNS FCR EMISSICNS (fiiJMJiES) 

" 

· m£ I t · I . I llNit<!JL I I unB I i-

' 10T.~L- . STJlffi" IJ?/ Cl.BNI!-E . Ell!P. cPRfXESS ?..,'1=1 l<i'l:'...tl ;i 

"ATF F<ili ii~- . (MTN1 fol~Til ll"F' C:Ht ii+ri~'N . C::rYTi Rl n..JTN(.:j i=<l Tl l IRI= Pilil"Rl ~ PGii?L~. iii=itc::rnc: !l! INoo 
l2_91 I . 

180 ·I 65.3 I . I I I X I . I 14:0( 
. 

'2' . 11:00 

22.4 I . ' I 
. 

I· '02 ~3~00 24:00 60 . X 

uo.9 I I . I I I . . I '03 01:00 05:00 . 260 X 

114:~0 16:001 I I . I I. I I '03 120 49.2 X . . -.~. 

.03 21:00 22:00 6·a I 24.1 I I X I . I . . = I . 

103 123:00 24:001 
,. 

22.0 I I I I I . I . . . I ' 

60 . X 

00:00102:00 · . 120 · 1 I I I I . 
104 

" 50.2 X 

I I 
. 

I . I jo6:00 
•. ' . 

'04. 93:00 '180 74.7, X 

'04 lo8:o~ p9:00 60 I 22.6 ,. I I X I I I 
'04 ... 8:00 24:00 360 ' ' 184.9 I I ·I X I . I ' .I -
lOS \no:oo 03:00 180 I 79.1 I I I I X 

I . . I I 
• 

11:00 I . I I I I I I 105. 06:00 300 2493 I I I 
TOTJlJ.: 

X 

I I I I I I I - i • 
n I • ' • I I I I 

I I I I I I 
--- .... ~ .. "'--
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CAMDEN FACILITY 1="(1-:::<:: P<IT~TN-IC:: 
PAGE_ OF 

-·- -·----·-. £..r.Jrr FCR GAS TURBINE - co RE~CNS FeR El'liSSICNS <MINIJiES) 
' 

1 . mE . l 'l I" lmwDL l 1 JarrE I ,. 

i\!lTI= ~CJII~ TO 
iUl"J1L· · ST!l.RT IJP/ Cl.E:lN!!'E . Ea.!!P. •PP!XESS FJE!.. IOC'htl . ,. 
ff~· '(MTN) r.w;IITil lrF' S'ril fito\~N . C::mi "RI I"WTNhi l=<l TIIIRF' Pi<frfll ;::;l1q P~l l=li ~d.~ 1111 ~ 

1991 I 
248.4 I I I I X I . I . 

i/05 12:00 15:0 180 

i/05.· i8:o~ I . ' . 
17!00 60 27.2 . X 

46.5 I I 
.. I I . . I i/07 08:00 10:00 . 120 X 

117:~0 18:001 60 I I . 
I I. I . ' .'.I i/07 21t.8 X 

I I .. I I ' i/08 19:00 20:00 60 21.6 X 

i/10 112:00 13:001 60 I" 1519.4 I I I . I . X I . . . I 
. 

60. I I I I I 
i/11 07:00 08:00 .. 51.2 X 

I 496.1 I 
. 

I I I . ., .. 
i/11 10:00 14:00 . 240 X 

i/11 17:~0,18:00 60. :-I 29.9 1- I I x· I I 
i/11 21:00 22:00 . 60 .· 21.3 I I I I X . I . .I 

. 

i/18 120·;00 21:00 60 22.2 I I I I X 
I . . I I .. 

ill9· P9:oo 11:00 . '120 72.3 I I I I 10t.4J . .' 
X 

I I I I I I I -. I i I • • I I I ' • I L I I I 
-· ··-- . ... . . 

.. ... 

.• J 
. . 

.... 
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-&4~W Ut 
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RE.".SCNS FeR EMISSICNS CMINUiEl - ~. _ 

-~ l . 1 . I CCNrt<DL l •PIDES I A.JEL an-a I iiJi.·,L . SiA.RT !J?! QE:lNI!'-E . ECU!P. ~~~. IIIJ i'A"ll= F< . ro Tfr:;:· . (MTN) row;.( Til 11"'1= S'.il i"iiYi·J'N · <\mT Bl I""WTNGi 1=a n IIRI= PROEi ~ PP.rni _PI! l:J'l(WII 

~ 22:001 
. 

60 ·I 25.7 I I I I I I 21:00 . X 
. . 

t I· 120 15:00 24:00 540 292.6 . ' . X 

-

26.3 I I . I I . . I -
127 10:00 11:00 . 60 X 

128 I 02:.00 03:00 60. 30.6 I I -. . . I 
X I. . I· . ·; I 

. •' .. 

. . 180' :-I I I .. I . I ; 
128 04:00 07:00 100.3 X 

130 ·123:00 124:00 I 60 I" 22.1 · I · I . I ·. X I . . . I 
I . I I I : 

I I 
. 

I 'I I . . . • . 

I 1- I I I I I 
I I I . I . .I . . 

I I I I . . . I I ... . 
I I I I ' I I . I 

T0t.4L' I I I I I I I I I - 4,020 6,552 
I I 

' 
I I I I ' I I I I I I I I I 

-· ... 
·---- ·- ·--- ----. -. 
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. TABLE U 
CCM1N..J(lS miiTauNG SYSTEM CFERATIGl FAIWRES P.:;gt! _of 

I£GSCN Fm MJIIITI:R IXWN TIM.: CMINUIES) . . . . 

~fTD 
... 

tmiTOR . ' 
f~IlOR· =(EI ~zAmEI· _, ... . .. EWIPftENT. · EllJIR'ENT 

~TE TOTAL MIN. ltsmlM:NT ftW.RI~cnm ·rWRKITa~ ..; 

!191 .. . ..... .. .. .. 
i/01 0:00 13:00 . 840 t.Jn;, X 

·~ .· :·· . .. 

I 
. . 

·/02 
.. · . . . . .. ... . . 5:00 12:00 420 NOx' X . 

. . . . . 
:.~::". -~ _.= .. ~- . . . ·/15 10:00 14:00 240 NOx X 

. ·;·_ 

. . . . . . .. -.:: . . /16 10:00 14:00 240. IIIAY . y .. •, .. .. 
.. . ... . . ~ .. . ~ ... 

/17 3:00 4:00 "':·'. . . 
'60 NOx X 

N~~- .. 
•· . .. ..... ~ . . . . . ~_.;:. . . . . . . -· /17 5:00 -14:00 540 X ·: -· .· ··-. . ,._ ..... 

.. 'f.f· .... :" .. /21, 10:00 19:00 540· NOX -:· . .. . 
X 

. . ~. ' .. :?~···. /24 3:00 8:00 300 . . NOx X : .. 
.. 

/30 8:00 9:00 60 NOx 
.. .- ·;..:.~-: -. . X 

·_o:_"~:·" .- :· . • .... 

24:00 
... . . . I /31 21:00 180 . · NOx lC -

. I .• . . 
' .. 

. . 

I I I 
ltii. .3,420 I I 

.. . . 
. 

. ' .• • 
• ' 

. . 
.... •• "'•4 . . .. . ... 

------ ---- - --- -
I ----



" . ?age ill "l lAW:. !1 
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' . I 

1 r4= . •. ftmiTOR trn-f'mnoR· . . ... (JJl£R I . .. . . - ElliiPM:NT. . EIJ.JIFM:NT (:1WJ1Y. i<tlWi . . I ~TE FRa1 10 lDrAL MIN. INSTRlJIENr ftW.fllCilai rw..F!Jirna~ ASSURANCE f'DUT[Jt IXW'lfilt'E 
1991 . . ... · ... · .. . . ' - . -
701 108:00 ' 20:00 720 ··Nox - X I 

· ... :·· . .. .. 
I /04 10:00 11:00 60'' .. ·Nox· X 

.. -· ... . . - . . . 
I /04 16:00 24:00 4·8o · NOx ::f .. ~; .. • . • 4 . 

X 
. . ... . ·:· . ··: . 

• . 
l /OS 00:00 07:00 42a ·. -NOx X .. ~.--r . .. _. 

! 
.. . ... . . ~ .. l p9:00 

. .... ; 

/OS 10:00 .. 60 -NOx X 
·: .. 

: 
. . . - .. ... ··:·>~ . .'· -'~: ·. :· . · . - -· I /OS 11:00 12:00 . 60 NOx X . ........ 

·• .. ~~-~- .. f /06 10:00 11:00 '60 'NOx X 
-. ·. .:' . --. 

. . . .... · . .... ~~~··. ; 
/06 16:00 17:00 60 NOx X 

.. 
! 

/06 20:00 
. .. ·._.,_·: :· ·: ·- .. -.·: •· .·. ·.-;~~-~ ._ ! 21:00 60 NOx X 

. 
. . 

/10 06:00 07:00 60 NOx x· .. 

/14 22:00 24:00 ·' ' 
. : 120 . NOx X 

/1S 00:00 02:00 120 NOx . . ! 
X . 

/15 08:00 11:00 180 . NOx X ' • 

>tiL • 
' 

.. .. . . 
. 

. ' .• 
• 
• . 

. . 
~------ --- -
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• TABLE l.l 
camtmJS MJUTCRING SYSTEM CPERATICN .FAIWRES Page_ of 

I£AS£N FOR nlirrr::R IXWN Tilt£ CMINI.frtS) . . . . . 
1 r-'F ... mmoR fOHmiTOR· . . .. (ffifR . . .. EIJJIPfteff. · ElJ.JIA"fNT llWllY- im.N . 

~TE FRa1 10 lUJ"AL MIN. lt&RLM:Nl' f'W..RJ'UHii M!\l..fi.Kl1(1~ ASStJRJWCE MJUT[Jt IXlfilll'E _, .. ~ ...... 
1991- .. .. . . . . 
;/oi ·0:00 13:00 840 cO' X 

. . .. 
i/02 

.. · . 
X ' . :·· ..... ~- '. 5:00 12:00 429 ·CO. . . . . . . . 

~-:""~: .. • . • 4 

i/05 10:00 14:00 . 240 co X .• ..... ·:· . . .. -. 
. . . . 

i/16 10:00 14:00 
. 

'x 
. -: . ..a ·- .. .• 240. co· .. 

.. . ... . . ; .. l . ....... ·: .. 
i/17 3:00 4:00 . 60 co·· X 

. . ·: . •· ... 
i/17 5:00 -14:00 540 co X 

.. ~=: ~.: -~· . : . --~~- . :· . · .... . ,_. 
. 1<··: 

. . . .. - . . ·. :bf·-, .. i/21 2:00 3:00 60· co· X ·. .. · . 

. . . -: 'f:.;:~·· . i/21 10:00 19:00 540 . co X .. .. . . 

i/24 3:00 8:00 I .. ·._,_-~:- ·: .. ... :_·; ... _: ·:;~~-: · . 300 co X . 

. . 
i/30 8:00 9:00 60 co - X 

.. 
/31 121:00 ·' 24:00 180 co X ' .· 

. 

I I 
lTAL 3,480 I l 

.. . . 
. 

. . .. 
• 
• . 

. . 
.. . --~ 

.. i 
·-
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• TABLE U 
wrriNJClJS ft'OiiTllUNG SYSTEM CFEAATirn FAIWRES 

?age_ uZ 

I£ASm FOR miiTCR lniN Tift'E CMINlJlES) 
. . . . 

liif .. . • . I'WITOR r~ITOR 

~~~--u . .· -~ EWIPr>err. · EllJIFM:NT aw.rrv. . 
lATE FRCM 10 10TAL MIN. ItSmJ.M:NT ~~cnm I'W..RKJ1(J~ PSStJRJWCE 
1991- .. .. . .. .. . . . 
6701. 02:00 03:00 60 ·co X 

.. 

6/01 08:00 20:00 720 ··· .. co X ~-- > . . .. ... '. .. 

02:oo I o3:oo 
.. 

6/04 60 co X : :.? .. ~; • • · .. . :_. ~-- .. ·;·. 

. . . 
6/04 10:00 11:00 60' ·CO X .. -: . ..a. . . . .. 

.. . .. . . . ;, .. . ~ ... 
6/06 10:00 11:00 60 co X 

·: .. 

•· ...... . : I _; ·: 6/06 16:00 17:00 .60 
. . J('" .•. : · .. ~ __ ;~··. ·. :· . ·. · .. · .. 

co 
. . .. ... . ~ .. ~· ...... 

6/06 120:00 21:00 '60 co X . ·. .•' . 
.... ... -~: ' ·'~~t;:~···. 

6/10 ~6:00 07:00 60 co X 
.. .. 

~0:00 
.. .. . •. "':-:: :· ·:· ·- :' 

. •. . ... ··.:::--c.··. 
6/14 24:00 120 co X . . . ~ .. 

6/15 00:00 
.. . -02:00 120 co x· 

. 

·I . ·.· 
6/15 08:00 11:00 180 co ·' X 

6/18 07:00 P8:00 60 I co 
. 

X 

6/19 11:00 13:00 120 r.o I X I I. 
rom I 

... . . 

. . \ 

• 
• . . 

. . . 
. . . -···-· -
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CAftDEN ftllliiiiARTERLY OPERATING REPOnT 

S!t!ll!tE HOURS OPERATED &AS BURNED . Ell ISS lOR, TONS 
•or. co 

"''· I fONER BOILEII 22S 18111 1.6 
Nil. 2 PONER BUllER 0 o· 0 
6n~ TURBINE 1926 I / ~ · .. /3~ ( :;,._~ 

Ml!lTE HEAT BOILER 1926 . 46.5 18.7 
" D!!E YEAR ROLLING TOTAL .. 205 77.3 ... 

SlQULTANEDUS OPERATION 150 .. 

-soi; -· 
INa. I Power baihr was o~erated 69.5 hours si1ultaneously 1Ith the qu : •. .. 
turbine ta fatilitate tht relative muraty hst audit Df the continuous ;· 
uission aonitors by allowing nonvaryinq operation of tht gas turbine. 
This ti~e was not needed for 1ill operation,) 

• • GAS TURBHlE EniSSIONS ARE INCLUDED ~llH WASTE NEAT BOILER 

NATURAL BAS BURNED 

sn; IIASTE HEAT BAS NASTE HEAT 6AS NASTE HEAT 
TURf•lNE BOILER TURBitlE BOILER TUR81NE BOILER 

lAT.E fttFi~R "tF/HR D~IE ftCF/HR "CF/HR DATE IICF/HR IICF/HR 

~ I 308 182 5 4 307 120 6 6 331 103 
2 . 304 164 5 300 m 7 330 128 
3 301 170 6 300 ISO 8 317 116 
4 324 166 7 296 162 9 317 137 
5 321 161 8 312 146 10 318 171 
6 310 147 9 312 134 II 323 151 
7 305 145 10 308 129 12 323 151 
8 318 189 II 312 135 13 321 170 
9 312 134 12 302 116 14 312 145 

10 1(10 l•l4 13 319 113 15 302 170 
II 290 154 14 308 116 .16 300 113 
12 284 146 15 315 132 17 322 lBO 
13 271 155 16 296 153 IB 319 146 
14 JIO 183 17 331 . 131 19 292 105 
15 310 186 18 321 97 20 313 142 
16 293 162 19 318 80 21 . 306 135 
17 314 158 20 316 90 22 303 110 
18 322 158 21 22A. 70 23 308 129 
19 320 150 22 297- 61 24 309 169 
20 289 155 23 328. 133 25 332 . 157 
21 0 0 24 326 m 26 332 166 
22 0 0 25 323·171 27 320 137 
23 0 0 26 318 . 178 28 324 119 
24 0 0 27 326 . 173 29 326 157 
25 0 0 28 288 ' 136 6 30 298 94 ;~ . 

26 0 0 29 311 . 177 
27 0 0 30 316 . 138 
28 0 0 31 309 ' 92 
29 0 0 b I 314 ' 107 
30 0 0 2 32? 132 

') 1 142 47 3 309 ·92 
2 252 m 4 303 113. 

V....;·i 3 --'199 - 128 5 325 129 

•• .. 



QUARTERLY EXCESS EMISSIONS REPORT 

PART 1. 

a. Quarterly ealssion reporting period ending: (circle one) 

March 31 {JUne 36) September 30 December 31 
• I 

b. Reporting Year: 1991 

c. Reporting Date: July 29. 1991 

d. Total plant operating time (min) ___ Lll!.l6~..o•cll6~4lo!.O __ _ 

Total violation time ,Cmin) . 14.160 

Total monitor operating time (aln), __ ~1u0~,;9!.1 • ..,9~81lj0"----

Total downtime for monitor ,(min) 6,660 

e. Person Completing Report: Russell Delezen 

f, Plant Name: International Paper - Camden Facility 

g. Plant Location: Camden, AR 

h. Phone Number for l.g. above (501) 231-4321 

Fart 2. Instrument Information Complete for Each Instrument. 

a. tlonitor type (circle one) 

Opacity so2 6) 02 

b. Manufacturer: 

• c. Hodel No. 

d; Automatic Calibration Value 

e. Basis for Gas Measurement Data 
(wet or dry) 

f, Conversion Factor (F-Factor, 
etc.) 

), 

co ' 
2 

T.R.S., 

STI 

8844 

225 ppm 

Dry 

8740 

... · 

·. :' . ; 

co 



QUARTERLY EXCESS EMISSIONS REPORT 

PART I. . ' 

•• Quarterly emission reporting period ending: (circle one) 

Karch 31 (June 30} Septe'!'ber 30 December 31 
• I 

b. Reporting Year: 1991 

c. Reporting Date: July 29, 1991 

d. Total plant operating time (min) ___ 1_16,.;';..6_4.;.0_. __ _ 

Total violation ti111e_, (ftll.n) •27 ,060 

Total monitor operating time (min) __ ..:l:..:l:..:0.:.•;::;82::.;0~---

Total downtime for monitor (min) 5,820 

e. Person Completing Report: Russell Delezen 

f. Plant Name: International Paper - Camden Facility 

g. Plant Location: Camden, AR 

h. Phone Number for l.g. above (SOl) 231-4321 

rart 2. Instrument Information Complete for Each Instrument. 

a. t!onltor type (circle one) 

Opac.lty 

b. Manufacturer: 

• c. Hodel No. 

d; Automatic Calibration Value 

e. Basis for Gas Measurement Data 
(wet or dry) 

f, Conversion Factor (F-Factor, 
etc.) 

:. 

co . 
2 

STI 

8830 

T.a.s.,@) 

225 ppm 

Dry 

8740 

.• ., 
.; 

: .• 



INTERNATIONAL@ PAPER 
1944 ADAMS AVENUE • CAMDEN. ARKANSAS 71701 

May 03, 1991 

CERTIFIED MAIL #P 538 637 ~81 
RETURN RECEIPT REQEUST!D 

Mr. Mitchell Stroh 
Air Compliance Monitoring Manager 
Arkansas Department of Pollution 

Control and Ecology 
P. 0. Box 9583 
8001 National Drive 
Little Rock, AR 72219 

Camden Facility Subject: 
Gas Turbine Cogeneration Facility 
Permit No, 990-A 
Quarterly Operating Report 

Dear Mr. Stroh: 

The cover letter attached to our Quarterly Emission Report contained 
an error in paragraph one. Please replace our original letter of 
transmittal with the attached revised letter. 

RD:ad 
Attach. 

cc: Mr. Craig Ratkey-Dallas 

@db 
Facility Manager 



' 
!' INTERNATIONAL@ PAPER 

1944 ADAMS AVEMJE • CAMDEN. ARKANSAS 71701 

April 30, 1991 

CERTIFIED MAIL #P 538 637 281 
RETURN RECEIPT REQEUSTED 

Mr. Mitchell Stroh 
Air Compliance Monitoring Manager 
Arkansas Department of Pollution 

Control and Ecology. 
P. 0. Box 9583 
8001 National Drive 
Little Rock, AR 72219 

Subject: Camden Facility 
Gas Turbine Cogeneration Facility 
Permit No. 990-A 
Quarterly Operating Report 

Dear Mr. Stroh: 

The attached information concerning the Camden Facility Gas 
Turbine Cogeneration Facility is submitted as required in paragraphs 
SG and 8 of Specific Conditions of Permit No. 990-A for the first 
quarter of 1991. Excess CO emissions were computed using 21.2/lbs/hr 
rather than 27.2 lbs/hr derived from the 119 tons per year limit. 

The vendor recommended modifications to reduce emissions and 
minimize stratification were installed during the repair shut
down beginning April 21, 1991. The system should be back on 
line by May 1, 1991. Hopefully, these modifications will eliminate 
excess emissions. 

Should you require additional information, please contact Mr. 
Craig Ratkey of our Dallas Office (214) 934-4059, or Mr. Russell 
Delezen at Camden, (501) 231-4321, ext. 251. 

RD:ad 
Attach. 

cc: Mr. Craig Ratkey-Dallas 

Facility Manager 



QUARTERLY EXCESS EtllSSIONS REPORT 

PART 1. 

a. Quarterly emission reporting period ending: (circle o~e) 

(iiarch 31 ) June 30 September 30 December 31 
. ' 

b. Reporting Year: 1991 

c. Reporting Date: April 30, 1991 

d. Total plant operating time (min) 129,600 

Total violation time_(min) . 59 980 

Total monitor operating time (mln) __ ...;l'-!1~9..._,~16!!.!0!..-. __ _ 

Total downtime for monitor (min) 9 660 

e. Person Completing Report: Russell Delezen 

f, Plant Name: International Paper - Camden Facility 

g. Plant Location: Camden, Arkansas 

h. Phone Number for l.g. above (501) 231-4321 

Part 2. Instrument Information Complete for Each Instrument. 

"· Honltor type (circle one) 

Opacity 502 @ 02 co . T.R.S., CO 
2 

b. lianufacturer: STI 

Co Model No. 8844 

d; Automatic Calibration Value 225 ppm 

e. Basis for Gas Measurem~nt Data 
(wet or dry) Dr 

f. Conversion Factor (F-Factor, 
etc.) 8740 

·' '.. 



.. 
QUARTERLY EXCESS EMlSSIONS REPORT 

PART I. 

a. Quarterly eeission reporting period endings (circle one) 
June 30 September 30 December 31 . ' b. Reporting Year: 

1991 
c. Reporting Date: 

April 30, .1991 
d. Total plant operating time (min) 129,600 

Total violation time .(adn) 
14.280 

Total monitor operating time (1111n) 119.880 
l'otal downtime for monitor (min) 8 940 

e. Person Completing Report: Russell Dele zen-Camden Facility f, Plant Name: 
International Paper-Camden Facility g. Plant Location: Camden, Arkansas 

h, Phone Number for l.g. above CSOJ) 231-4321 
!'art 2. Instrument Informs.tion Complete for Each Instrument, 

a. tlonltor type (circle one) 

Opacity 802 NO 02 co . T,R,s.,@) X 2 b. Hanufac:turer: 
sn 

c. Hodel No, 
8830 

di Automs.tic Calibration Value 235 Ill!"' . e, Basis for Gas Measurement Data (wet or dry) 
Dr 

f, Conversion Factor (F-Factor, etc,) 
87~0 

· .. 
, . ... ,· 



CAMDEN·MILL QUARTERLY OPERATING REPORT 

EM~SSION TONS 
SOURCE !lOURS OPERATED GAS BURNED NOx co 

NO. 1 POWER BOILER 39 1984 MCF 0.18 0 

NO. 2 POWER BOILER 0 0 0 0 

GAS TURBINE 2,147 * * 
WASTE HEAT BOILER 2,147 58.9 13.2 

* - GAS TURBINE EMISSIONS ARE INCLUDED IN WASTE HEAT BOILER 

.. 



.. 

NATURAL GAS BURNED, MCF"/HR 

DATE GAS TURBINE WASTE HEAT BOILER 
.JANUARY, 1991 

1 6780 283 3742 156 
2 6969 290 3502 146 
3 6819 284 2731 114 
4 7183 299 4121 172 
5 7483 312 4072 170 
6 7575 316 4044 169 
7 7538 ' 314 4050 169 
8 7754 323 3223 134 
9 7532 314 3794 158 

10 7907 329 3502 146 
11 7928 330 3536 147 
12 7654 319 4227 176 
13 7602 317 3637 152 
14 7137 297 4209 175 
IS 7130 297 4387 183 
1E. 7164 299 3546 148 
17 7602 317 4341 181 
18 7536 314 4758 198 
1'3 7463 311 4444 185 
20 7447 310 4277 178 
21 7531 314 3868 161 
22 7711 321 4463 186 
23 3675 153 1609 67 
24 7383 308 3768 157 
. .,~ .._,_, 7524 314 4214 176 
26 7734 322 3700 154 
27 7753 323 3059 127 
28 7731 322 3450 144 
2'3 7450 310 3516 147 
30 6843 285 3514 146 
31 7397 308 4333 181 

F"EBF:UAF:Y, 1991 
1 7424 309 4385 183 
2 7421 309 4091 17(1 
3 7286 304 4079 170 
4 7518 313 3819 159 
5 7664 319 4247 177 
6 743'3 310 4083 170 
7 7151 298 4368 182 
8 7082 295 3598 150 
9 7602 317 3030 126 

10 7583 316 3284 137 
11 7340 306 3735 156 
'12 7432 310 3646 152 

13 7303 304 4135 172 
14 7250 302 4397 183 
15 7638 318 2823 118 
16 7499 312 3275 136 
17 73GB 307 3783 158 
18 7368 307 3783 158 
l':l 51~"'":"' Slf:3 !:!191 13/ 



20 7423 309 3200 133 
21 7583 316 4135 172 
22 7165 2'39 4014 167 
23 7316 305 4107 171 
24 7574 316 3185 133 
25 6239 260 3040 127 
26 6990 291 3809 159 
27 7055 294 2324 97 
28 7282 303 3339 139 

MARCH, 1991 
1 7214 301 3960 165 
2 7163 

' 
298 3926 164 

3 7309 305 3526 147 
4 7170 299 3383 141 
5 7058 294 3650 152 
6 7059 294 4106 171 
7 7572 316 4412 184 
8 749:2 312 3601 150 
9 7369 307 2694 112 

10 7161 298 2392 100 
11 7417 309 3224 134 
12 7239 302 2955 123 

' i 
13 7236 302 3143 131 

'. 'i 14 7541 314 3100 129 
15 7563 315 3401 142 
16 7501 313 3709 155 
17 7405 30'3 3664 153 
18 7274 303 3930 164 
19 7545 314 3949 165 
20 7173 299 3385 141 
21 7023 293 3320 138 
22 7355 306 3033 126 
23 7576 316 2906 121 
24 7648 319 3352 140 
25 7694 321 3320 138 
26 7704 321 4307 17'3 
27 7655 31'3 4483 187 
28 7509 313 4590 191 
2'3 7722 322 4011 167 
30 7593 316 4301 179 
31 7242 302 4564 190 



SAS TURDIIIE--CO CONCENTRATION 
APRIL 18 1991, 3:20 PH &AS FLOH-- 151 HCF 

EAST PORT IIEST PORT AVERAGE FEET IN 

27 30 28.50 28.8 
30 30 30.00 I 28.8 
30 35 32.50 28.8 
30 35 32.50 2 28.8 
30 33 31.50 28.8 "' 
27 33 30.00 3 28.8 
27 30 28.50 28.8 
27 27 27.00 4 28.8 
25 27 26.00 28.8 
25 27 26.00 5 28.8 
27 27 27.00 28.8 
27 27 27.00 6 28.8 
27 27 27.00 28.8 
27 30 28.50 7 28.8 
27 32 29.50 28.8 
27 32 29.50 8 28.8 

27.50 30.13 28.81 

@ 



:::E 
0. 
0. 

• 

CARBON MONOXIDE CONC. - GAS TURBINE 
APRIL 18. 1991 - CENTER PORTS 

~~-------------------------------------------------------. 

40 

30f*f'"~ i' ~4 z:;: : ~~ ~ 
20 

10 

I 
I 
I 
I 
I 
! 
; 
' I 
i 

- I 

ol 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 
1 2 3 4 5 6 7 8 

FEET INTO STACK 
c WEST + EAST ~ AVG A E/W AVG 
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'' -- .. PAGE_L_OF )~ 

• CAMDEN FACILITY EXCESS EMISSIO'S 
REPoRr Fffi GAS TURBINE/WASTE HEAT BOILER REASO'S RR EMISSIO'S CMINtiTESl 

NOx 

TI :r£ . COO'ROL OTHER 

WrtcMTN) 
(LBS) = -"~JH~n.r, · ~H~R~ 'h~~ ~IFM IQfitN 

IATF FRCM TO ~ 
llF ll<:JliiS .w ~OM 

2.2.!.. -
/01 06:00 08:00 120 1.7 X 

. . 
. ' 

/01 19:00 20:00 60 0.5 X 

-
/01 21:00 24:00 180 3.0 X 

. 
., 

/02 91:00 03:00 120 2.5" X ... 

I . I . /02 11:00 17:00 ;360 . 2o.o· X 

I X 
• 

/02 20:00 24:00 240 13.4 . 
. 

/03 01:00 07:00 360 . 40.3 X 
. 

1 /03 18:00 22:00 240 25.8 X 

./04 8:00 14:00 360 23.8 ·x 

./04 15:00 24:00 540 31.0 X 

-. 
l/05 01:00 24:00 1380 83.3 X . 

1 
l/06 00:00 23:00 1380 207.7 X 

ToTAL' 
-

I 
. - . - ~---

.. 

- . . 



... .....,_. -------·---•1'' --
PAGE Z OF /J' 

. CAMDEN FACILITY EXCESS EMISSICNS -
' REPORr Fffi GAS TJJRBINE/WASTE HEAT BOILER REftSCNS Fm EMISSICNS <MINUTES> 

NOx 

H£ COOROL 011-ER 

TF FilfM m W~tMTN) ~ 
~ART UP/ ·sfirJl~m; . ~l~Q~ ·~~ ~IFM 

~' , ... ~A"~c:: IMfi 

[!!_ . 
)7 00:00 07:00 420 . 51.4 X 

. . . ' 
l7 08:00 13:00 300 11.4 . X 

-
l7 15:00 24:00 540 29.1 X 

. 

)8 07:00 07:00 360 30.8 X .. 

I .. . 
)8 08:00 00:00 . 960 75.8 X 

' )9 ~1:00 07:00 360 37.7 . X 

- -)9 12:00 00:00 720 88.7 X 

LO po.oo 03:00 180 23.2 X 

LO 05:00 07:00 120 5.3 X 

LO 08:00 00:00 960 84.1 X . . 
Ll 00:00 09:00 540 54.5 X . 
L-1 15:00 00:00 540 66.1 X 
lTAI..' I I • 6000 588.1 

I 1 I 
.. -- -··- ··---

j 



, Tit'£ 

1= FRCJ-1 TO 
'-

00:00 13:01 

. 
17~00 00:00 

00:00 01:00 

02:00 05:00 

10:00 00:00 

17:00 18:00 

08:00 10:00 

11:00 14:00 

1'-5:00 18:00 

14:00 15:00 

"16:00 ~0:00 

rAL' 

-
• 

........... 

REPoRT Fffi CAMDEN FACILITY EXCESS EMISSIO'IS 
GAS TURBINE/WASTE HEA NOx T BOILER 

lWtcMTN) ~ ~~Up( ClEAN I~ 
IIIIIIAIIN · c;cm Ri ,~,~~, r.j(· 

(LBS) . 
780 . 62.7 

420 32.3 

-
'60 0.5 

180 12.0 

840 I 131.4' 

60 2.3 

. 
120 286 .• 8 

. . 
uio 393.8 

180 8.2 I 
60 1,4 

480 140.6 

3,360 '1 '072 I 
I 

-- -

PAGE~OF~ ··!······ 
REJlSCNS Fffi EMISSIO'IS CMINIIfESl . ·. _· 

COOJl!JL OTHER 
. ~f~Qr: ~~ ~lr:M OOr.N 

INkNI 111-ll<.;/'N.'-': 

X 

. . ' 
X 

X 
. 

X 

. 
X 

' . X 

X 

X 

JC 

. 
X . . 

X 

I 

' 



NOx 

CAMDEN FACILITY EXCESS EMISSICNS 
REPORJ' Fffi GAS TURBINE/WASTE HEAT BOILER 

NO 
REASCNS Fffi EMISSIIl'IS <MINUTES) 

··············~·-······~.~--... , "'--". I ., •••• u .... "' 

mE C£l'ITFDL OTHER k TO WrfcMIN) 111'£ we -~~Jf~ ... ~ . ~tltil~· ~~ ~IFM ~ . 

INk nF FRfM II !NINI· t( 1.'> 

~ (LBS) . 
18 00:00 01:00 60 . 7.7 X 

. 
. ' 

19 16.:00 00:00 480 51:.2 
• X 

-
20 00:00 03:00 180 . 22.7 X 

. 
. . 

' 20 04:00 12:00 480 37.6 . X 

I .. 

20 19:00 00:00 300 24.0 . X 

• 
. 

21 13:00 00:00 660 586.7 . X 

' Z2 00:00 00:00 1440 1756.3 X . 
•. 

Z3 00:00 07:00 420 461.0 X 

. 

23 19:00 00:00 300 86.1 x 

24 00:00 07:00 420 . 166.1 X . . 
24 08:00 00:00 960 474.8 X . . 
25 00:00 00:00 1440" 159.9 X 
iOTAL' 
- 7140 3834.1 

I I .... . . . .. . .. 
. '· ·~----

-
~-- ' 



.,- ... ....._ . 
PAGE__L_oFpT 

EXCESS EMISSICNS 
' CAMDEN FACILITY . REPoRf fffi GAS TURBINE/WASTE HEAT BOILER REPSCNS Fffi EMISSICNS <MINUTES> 

NOx· 

. TPE COO'ROL OTtiER JWL FR!Jol TO +9W-cMTN) Mlll'lN 1 I In= 
STARr UP/ ·c;~~fl'E TN · ~f~R~=" · ·~~ ~!=Me OO'rtl 

TF ~Hiffiri;jN !loll \j(i 1<1-ll. "-;11'1.'\ 

t91 (LBS) . 
:6 00:00 00:0( 1440 . 163.4 X 

. . ' 
:7 oo~oo 00:00 1440 222.2 X 

- .. 

:8 00:00 00:00 i440 187.1 X 

. 
:9 00:00 07:00 420 41.4 X .. 

19 09:00 11:00 . 120 I 9.6 I X 

• 
10 03:00 04:00 60 1.2 . X 

. 
10 10:00 11:00 60 39.5 X 

. 
•. . . 

10 20:00 00:00 240 28.5 X 

11 00:00 00:00 1440 157.1 I x 

. . 

. 

. 
OTAL' 6660 850 I l - I I 
.- ' •M "·-··---·- .. -----

-'----' / 



··---
PAGE_j__OF _j.J 

EXCESS EMISSirns 
' CAMDEN FACILITY . REPORI" FCR GAS TURBINE/WASTE HEAT BOILER RE.ASCNS Fm EMISSirns <MINUTES) 

NOx 

. mE COOPDL (JJ}fR 

FRG1 TO 
TOTAL· 

111F ~WUPI ·s~~L . ~fhRF ·~~ ~I FMC 
~ 

J.tn ATF ffrif'cMTN) ..,.. A.'J 111.'\ ~ 
ill_ . (LBS) 

01 00:00 08:00 480 . 44.4 X 

. . ' 
01 09;00 24:00 900 115.1 X 

-
02 00:00 12:00 720 71.6 X 

. 
02 13:00 24:00 660 66.6' ·. X . .. 

OJ 00:00 24:00 1~40 I 168.8 I X 

' 
04 00:00 05:00 300 16.3 . X 

. 
'04 09:00 24:00 900 84.6 X 

. 
•. 

'05 00:00 11:00 660 109.4 X 

'05 5:00 24:00 540 90.1 X 
. 

-. 

. 

. 
ToTAL I - I I 

,. 
' 

/ 



··---
PAGE_L_OF ~3~ 

' CAMDEN FACILITY EXCESS EMISSIIl'lS 
REPoRT FOO. GAS TURBINE/WASTE HEAT BOILER RE.ASil'lS Fffi EMISSIIl'lS (MINUTES) 

NOx 

.TJ :o£ ({llfffi()L OTHER 

INI<lk TOTAL . 
llrF WG ·s~H~n.r- . ~lltilF ·t~ ~I=M IOCWl 

~1F ..EBW TO ..:i:Ir!E I 1'1TN) hl-A.'\1 N.'i 

991 (LBS) . 
/06 00:00 07:00 420 . 60.6 X 

. . ' 

/06 o9:oo 10:00 e60 6.3 . X 

-
/06 11:00 16:00 300 29.9 X 

. 
' /06 17:00 24:00 420 51.1" X ... 

/07 00:00 08:00 480 . I . 
68.0 X 

l ' 
/07 16:00 18:00 120 23.7 . X . 

. 
/08 02:00 07:00 300 28.0 X 

. 

1 
. 

/08 15:00 24:00 540 26.1 X 

I 
. . 

. 

. 
rotPL' 
-

I 
"··-· ... 

. 



mE 
IATF FRfM TO 
:22!. 
~/09 00:00 16: 0( 

. 
~/09 17~00 19:00 

~/09 20:00 21:00 

~/10 01:00 02:00 

~/10 04:00 24:00 

~/11 00:00 09:00 

~/11 11:00 13:00 

~/11 14:00 24:00 

!/12 00:00 18:00 

!/14 tl1:00 24:00 

. 

. 
ToTAL' -

.. -

REPORr Fffi 
CAMDEN FACILITY EXCESS EMISSICNS 
GAS TUR»INEIHASTE HEAT BOILER 

NO NOx 

STARr UP/ ~ALCMTN) ... rn; ~Hfiii!AVN -c;~~~ 
. 

960 . 88.6 

120 4.4 

-
vo . 4.2 

60 3.3· 

1200 . I 94.9 

540 51.1 

. 
120 9.7 

.. 
600 43.2 

1080 100.6 

180 15.9 

I 
I 

PAGEJ_OF -r 
RE.ASCNS Fffi EMISSICNS <MINUTES> _' 1 .. 

COOROL OTHER 
. ~f~R~ ·~~ ~II=M' ~ w .~CMN 1<1-liS/lll.o.; 

X 

. ' 
X 

.. 
X 

-
X • 

... 

.. 

X 

. 
X 

X 

X 

X 

X 
. . 

I 
------





.. 
TABLE I 

. CAMDEN FACILITY EXCESS EMISSICNS 
~ FOR GAS TURBINE/WASTE HEAT BOILER REASCNS _FCR EMISSIGlS CMIMJIE) 

CARBON MONOXIDE ~ 

, mE •. . . a:tiTROL OMR . . TUfAL· · . 
~OF WG -~L . ~l~RF •P~ ~J:M 

OOo.N · .. 
rnTF FRI'Jt1 TO nr:E · ("' m' piiiRi ..,..11..'1 Jll'O I ' 

1990 . i - ~ ... 
7/01 00:00 01:00 60 . 48. 711 X . 

.. . ' 7/01 02:00 03:00 60 3.911 . . X 

- .. . . . 
7/01 04:00 09:00 300 79.011. .. 

X .. 
. ,; . . . . 

. . . .. ·· .. " 7/01 11:00 17:00 360 108.011 ' X .. 

. . 
.. . , .. .. 7/01 54.011 . ., 17:00 00:00 . 360 X 
'• 

7/02 ooioo 03:00 180 45.911 .. ~. . X . 

. . " . ·:,.~: ... 
7/02' 04~00 12:00 480 363.611 -:.~ -·:. . ·-· X 

.. .. 
'• . r .. . .. 

7/02. 15:00 16:00 60 19.811, ·: .... . . 
X 

7/02 21:00 00:00 180 . 58.211 X 

. 
7/03 00:00 02:00 . 120 . 6. 411 X 

-7/03 ·ovoo 08:00 60 24.711 X . 
' . 

. . 
ioTA!.: 

222 0 812.211 

- - ~ .. "t -~-------
...... _____ ,..._ ., -·-· . ··--· . I j 



.. 
TABLE I 

• CAMDEN FACILITY EXCESS EMISSIOO REPORT FOR GAS TURBINE/WASTE HEAT BOILER REASa'lS Fffi EMISSICNS <MINUTES) 
'CARBON MONOXIDE 

.:..D~ '• .. . Cll'ITROL OTI-IER . lUfAL· ·. .;·-:'->- · ... wu -JWi~H~ni -~~R~ t~f~ ~Rof 
0014 ·.· rnlF FRrM m ffM:"-lMTN) Tllll-' llF-11'-J~ ll'lKNI 

I . . . . " . . I 
1990 . 
7/03 12:00 14:00 uo 52.611 . ' X . 

. I'· . . . 
7/03 19:00· 20:00 60 5. 511 . .. 

X 

. . ··' . .. 
' . . . -·· .. .. .. 7/03 22:00 23:00 .. 60 12.311 X .. . . 

. . 
.. . .. 

' x " 7/04 07:00 08:00 60 5.111 . 

.. . • .. 

7/04 11:00. 14:00 180 69.911 .. ~. . X 
.. . ':: .. ~ : .... 

7/04 ' 19:·00 22:00 180 61.5# ~.-'!. ··~ .. . •·.· X 
.. .. .. -~ .. :: .. 

7/05' 03:00 04:00 60 3. 5/1, 
··:..:._ .·,_. .. X 

.. 
I· 7/05 05:00 06:00 60 4.811 X 

I 7/5 07-:00 10:00 . 180 52.511 X 

-7/5 17:00 18:00 60 53.211 X . 
' . 
i 7/5 21:00 24:00 uio 40.811 X . - .. 

l iOTAL.' 
1200 361. 7# . 

. -------. .. ···'rl .... , ........ 



.. 
TABLE I 

. CAMDEN FACILITY EXCESS EMISSICNS REPORT FOR GAS TURBINE/WASTE BEAT BOILER REftSCNS Fffi EMISSIOO <MIMIIESl CARBON .MONOXIDE ... 

Tiro£ .. . Cll'ITROL OMR -. TOrAL· ·. . ;··:.·.·.·· ·. STARr UP/ -~~~ . . ~f~RF. ·~~ .~~ 
m:l.N .· .. 

rniE _FRI}1 Tn ffr4= ... lMTN) .miJ!ITF :-.Hill II i.JN IIIWif"«· N I 
. . . ... . 

1990 . 
•· . ' 7/06 02:00 03:01 .. 60 0.811 . X 

- .. 
7/06 06:00 08:01 120 24.4/J . . . .. X 

' . . . . 
' .. . .· .. . . 7/06 13:00 24:0( 

. 
.. 660 247.5/J X 

. . 
. . . .. . . . . , . . 7/07 24:00 03:0( . 300 104.5/J .• 

X 

7/7. I 09iO~ ... 

10:00 60 12.7/J .. ~. . X 

. lltO~r 12:00 · 
.. ~: .. ~· ... 

7/7 60 14.7/J ~-,~. ~·: .. . ... X 
.. .. . ~ .. ~; . . 

7/7" . 13:00 14:00 60 4 ~311 ' .. . 
X 

7/7 16:00· 17:00 ·60 2.4/1 X 
-

7/7 23.:00 24:00 60 .10.8/1. 
X 

-7/8 "24:00 04:00 240 51.211 X 
.C . . 

7/8 21:00 22:00 6d .. 24.811 X iaTAl.' 
498.111 1740 

.. ·c. • ill 



... , ············ I[ -
·· · ~ABl 

. CAMDEN FACILITY ExCESS EMISSIIllS 
REPOf{l" FCR. GAS TURlU.NE /WASTE JIEAT BOILER REPSCNS Fffi EMISSIIllS CMifUI'ES) CARBON MONOXIDE----

: Tit-£ .. . CQIITFDL OTl£l. .. TOTAL· ·. -lrF ~A!!LLJP! -~~~ -~NhRE- ~~ ~~ OO'tfl lllJE FRrM m tfr4=- lrll Ni lllllliiN 
HI-Jl"' IllS" I 

I . . . . . . ' ... . . 
1990 . 

. . 
04:0( 

. ~ . 
X 7/09 02:00 .. 120 30.4# . 

-
19:0C 

.. ' 
X 7/09 18:00 120 12.8# ' .. 

. . _; . . . 
' 05:0( . 4.3# 

. . . ·· .. .. 
X .. 7/10 04:00 60 ' 

.. . .. . 
.• ., X .. 7/10 06:00 08:0( . 120 22.8# .• 

.. .. 

7/10 18:00 22:0( 240 48.0# .. -. . X 

. . ·: .. ~: _ .. 
7/10. 231·00 24:0( 60 0.4# -~-::-. -:. ··.· X 

. . .. .. .. r .. ;: .. 7/U 24:00 03:0( 300 37.5# ·· . .:.,._ X .. 
• 

7/11 12:00 13:00 60 0.711 X 
. 

7/11 15:00 17:00 120 . 15 .2# X 

-7/11 20:00 21:00 60 10.2# X . . . 
; 7/12 07:00 09:00 120 . . 23.011 

X I iOTAL' 
1380 205.3# ' 

"t -- .. -· , ...... .. --- . . I 



... 
• TAl''~ T 

. CAMDEN FAciLITY E.Xr"~=·c:s EMISSlCJilS 
REPORT FCR GAS TIT'RBINE/WASTE HEAT BOILER REASrnS Fffi EMISSICNS (MINUTES) 

CARBO<-~' MONOXIDE .. 

: Tl!<£ .. . CCl'{fFj)J_ OTHER .. TOTAL· ·. . ;-~ .'· · .. ·, IrF 
~ -~~ -~lhilF· ·~~~ ~~~ OOf4 L}!I,TE .. Am TO tff4:~ 11'11NJ INI<NrW 

I . . . . . . . . . .. . 
1990 I 

. ' .. . ' 
7/13 I 03:00 04:0( 60 1.6/1 . . X 

~ .. . . 
7/13 07:0(} 08:0( 60 1. 211 . .. X .· .. 

. . /" .. 

24:0( . 82.811 
. . . ··. . . 

X . .. 7/13 15:00 540 .. 
. . . . .. .. 

7/14 02:00 03:0( . 60 4.6/1 . . . : x· 
.. 

7/14. 10iOQ 19:00 540 89.1U .. · -. . 
. .. : -~ ... 

7/14 ' 20;.00 21:00 60 . 0. 411 
·•·'!·. -7- • ;c. X 

.. . .. .. . r .. .. .. 
7/15 01:00 (}3:00 120 4.211 - .... .. X 

. . .. 
7/15 08:00 09:00 60 . 8.311 X 

. 
7/15 13:00 14:00 60 3.611' X 

-. 
7/15 16:00 17:00 . 60 0.511 X . . 

; 7/15 21:00 25:00 lSO . 44.411 X 

J IOTAL' 
- 1800 240.711 

I .. .. -·· ...... • . .ow . 



L-

, mE . . 
Lll.lE _Am Tn 

1990 

7/16 02:00 03:00 

7/16 06:00 08:00 

. 
7/16 10:00 12:00 

7/16 13:00 15:00 

'• 

7/16 19:0Q 20:00 

. 
7/16 ' 21 ;.00 23:00 

.. . . 
7/17 01:00 ~2.:00 

7/17 05:00' 10:00 

7/17 15;00 19:00 

7/17 '23:00 ~4:00 

. •. . 
7/18 02:00 p2:00 • 

i iaTAL t 
' 

__ _ _ _ __ _ _ " _ TAli. :c__c1
• 

. - CAMDEN FACILITY EXCESS EMISSICNS REPORT Fm GAS TURBINE/WASTE BEAT BOILER 
CARBON MONOXIDE 

. .. . 
w~· .. :· ... .;·':!··.~. · ••• 

~~UP/ -~~f~n.~ ~rrF u M 1 r'il, 
. -. -. 

.. 60 5~211 . 
- . -

120 5. 211 . .. 

. ' . ·· .. . 
120 16.411 " 

. , .. 

120 15.8/1 . 

I '' 

60 1.6# .. ~. 

.. ~. ., ... 
120 5.2# .• ~. -·. 

.. \· .. 
60 1.0/1 ' ·: ..... 

300 20.5/1 

240 34.8/1 . 

60 2.511 . 
60 u.u 

'. 

1320 119.3# 

•-.....__·-

RE.ASI::NS Fffi EMISS ICI'IS CMIMIIES) 

f.O'llla Ol11ER 
. ~/f~RF ·~~ ~FMC ~.c--- !FMc _!<Z:_~ !.W!H 

... 

. . ' 
. X 

X 

. ·-' . . . 
' - . 

' ·- ·-· . X ' -

.. 
X 

. X 

• ' ' 

··.· X 

.. 
-. 

X 

X 

. 
X 

-
X 

X 

' 



· IL '~- TAB.,, i 

CAMDEN FACILITY EXCESS EMISSIOO 
REPORf f(]{ GAS TURl!INE/WASTE BEAT BOILER Ht:A:)LN::i ttl{ I:J'Il~lU'l::i lMlNU I t::)J 

MCN 
TI t'E .. .. . C£l'ffiU_ OTHER . . . 

w:--...~~ .. ,;-~--~-· ... 

~ -ml~n.x= · ~JlftRF -~~ ~I=M 
' OOo.fl .... 

lllTF FRrM TO JIIQhNIII U I" llHl"lw<; [ ll'lll'll 

. . . ... . 
1990 . 

. . ' /21 06:00 09:00 .. 180 50.411 X . 

- ... 
'/21 16:00· 17:00 60 4. au· .. 

X .. .• 

. /' .. 
.. ··.- . . . . .. . 

'/21 20:00 24:00 .. 240 50.011 .x 
. . . , .. .. · ., .. . . 

'/22 24:00 01:00 . 60 7.611 X 
.. .. 

'/22 02:.00. 14:00 720 210.0 ..... . I X 
. . ~ . . -

'/22 ' 16:DO· 24:00 480 97.6/1 ... .',! a·:, . ·-· X 

. . .. .. :- .. .. . . 
1/23 24:00 24:00 1440 451.211 . . ·""- ... 

X 

7/24 24:oo· 08:00 480 244.81/ X 

7/24 13;00 24:00 "660 355.341 X 

-7/25 24:00 10:00 600 294.0/1 X . . . 
' 

7/25 11:00 13:00 12'0 18.411 . . X .. 

i iaTAL' 
5040 1783.3/1 -- ,- ·--., - -. - - I -----· .. .. • I 



IL · TAl. I 
. CAMDEN FACILITY EXCESS EM!ssftNS 

REPORJ' FCR GAS TURBINE/WASTE WAT BOILE'.R 

/ 

flEAS(}lS RR EMISSIOiS CMINLITESl 
CARBON "MON 

,Tl tt£ .. . rmrroL ontER . . . lUfAL· · . .?:!:•. · ... 
~AJ!LLJP! Q.EANJNj . · ~Nr~~ -~~fi ~I=M &... I Jilt- ...EBCM. TO tfr:f=-lMTN) ~IJ'F 11111111/N ·m Rin::in.J~= 

. . . ... . . I 
1990 . 

. ' 
7/25 1'14:00 15:01 60 7.911 . . X 

- ... 
7/25 16:00 21 :0( 300 64. 511' 

.. 
X 

. . .,1 • .. 
' . . . .· .. .. .. •. .. . 

. I 7/25 22:00 24:0( 120 50.411 X 
.. .. .. 

I .. · 
' .. .. 

7/26 24:00 10: 0( . 600 180.011 
. 

X 

I 
.. 

7/26 13:00 14:00 60 6.811 .. · .· . . X 

. · .. •' . , .... .. 
7/26' 16:00 17:00 60 18.611 .,~~- ·~. . ·.· X 

.. .. .. ·r .. .. .. 
7/26. 21:00 24:00 180 102.9,11 . ~ .... ... . X 

7/27 24:00 13:00 780 252.211 X 

7/27 1i:OO 16:00 60 112.511 X 
. 

-
7/27 '20:00 21:00 60 12.011 X 

. 
.. 

7/27 23:00 24:00 60 7.011 X .. 

l iaTAL' 
- 2340 814.81/ 

... . .. ·- .• 
I 



·- -" · rt_ TAt ____ r 
. CAMDEN FACILITY EXCESS EM1ssiC:.NS REP0RJ" fm GAS TURJ!INE/WASTE HEAT BOILO."R 

· rA"R"RnN 

~ I · .. 1.. . . 1UTAL . . .••.. 
lEE'~ Tn TTJIF lMTN) ~riur£ ~IAIU UP/I a..EftHirE SH! !IIThN : ·smr B!Q .T .. '" 

-

199o 1 I I . 
I I I 

1/28 I 24:oo I 01 :oo' 60 I il.08 I I -
7/28 I 02 ,,, I "' 001 60 

I "·" I I 

I 7/28-I04:oot2:ool- 220.88 I . . · .. 480 
.. 

15:ool I 16.48 , ... I 7/28 113:00 120 
... • • • • . ... 

7/28 I17:"00.I23:00I 360 I 78.08 I I .. 
. '• L: . ...... 

7/29 • 24:.00- 09:00 540 129.68 -~ ~-- :~. 

. . .. .. ~ .. 
7/29 . 13:00 15:00 120 33.68 . ·;~_ 

. . 
7/29 17:00 24:00 420 278.68 

7/30 24;00 07:00 ·420 125.341 

7/30 15:00 24:00 540 244.88 
. 

7/31 24:00 22:00 . 13ZO I 690.811 I I .. 
- iOTAI...' I I I I 4440 I 1854.411 I 

·--~-·- ~ 
.. _.., • . ·- • • • 

I 

I 

I 
1-

I 

I 

• 

REASruS FCR EMISSICNS CMIMJIES) 

armn 
EllJIP. 
FATIIIRF 

. 

., 

. 

. •.· 

:: 

... . . 

•PIDES l FUEL J ~M~L I 
· PR!J3! EFfl PflOB! !fAS!l!S !ti!<NCW 

I" . X 
I . .. 

1· •.. 
X 

, . I 
' 

X 

I 
. . 

X 

I X 

I X 

I 
.. 

X 

X 
I I 

I I . 
X 

I I 

I I -
X 

I X 

' -. I • 



LC j 

_:..D~ 
I ~It- FRCM TO 

1990 

7/31 23:00 24:0( 

8/01 14:00 15:0C 

8/01 18:00 19:0( 

8/01 20:00 24:00 . 
.. 

8/02 24iOO 01:00 
.. 

8/02 • 03;,0.0 24:00 

.. .. 
8/03 24:00 04:00 

8/03 05:00 17:00 

8/03 . 20:00 24:00 

8/04 24:00 09:00 
. 

• 
. 8/4 12:00 17:00 

I iaTAL' 

.... ~- .... -·· ~ .. ··--

_ Tl I 
. CAMDEN FACILITY txCESSEMJSSllllS REPORT FOR GAS TURBINE/WASTE HEAT BOILER 

CARBON MONOXIDE 
.. . 

1UfAL· ·. -:··~:-.·. ·. = -~H~,..;. tf,;£-lMTNl I IIlLI": 

. . . . . . 

60 29.8# . 

- .. 
. 12.0ii 

.. 
60 

. 
. . . .. · .. . 

60 o.5# .. 

. . . 
240 88.0# 

.. 
60 23.2# .. · -. 

·. '• ~: , .... 
1260 495.611 -•-:-. -:. 

.. ·r- ·• 
240 36.4/J ·--

720 199.21/ 

. 240 73.211 

. 540 104.4# 
. 

' 
300 67.511 

3780 1129.8# 

RfASI1lS Fffi EMISSICNS CMIMJTES) 

CCl'ITROL OTHER 
. ~l~RF- ·~ ~!=MC 

OOo.N ... 
..,.~~,.'11 filS LNI<r 

... 

.. . ' 
X 

. X 

- ..: . .. 
.. . . . . 

. X 

. . 
. . . ... . . 

X 

. . X 

. ·.· X 

.- .. 
X 

X 

X 

-
X 

X 



. I 

! 

l 

llL 

' T . . 
llllF FRrM 

1990 

8/04 18:00 

8/04 20:00 

8/05 24:00 

. . 

8/05 04:00 

.. 
8/0~ 06:'00 

8/06 ' 24:.00 

.. . . 
8/06 09:00 

8/06. 11:00 

8/6 14,00 

8/6 17:00 

8/06 19:00 

laTAL' 

foE 

TO 

19:00 

24:00 

01:00 

05:00 

24:00 

08:00 

10:00 

12:00 

16:00 

18;00 
. 

20:00 

___ ._ _ ·.... ~ TAI ___ J 
. CAMDEN FACILITY EXCESS EMISSICNs 

REPORJ' fOO, GAS TURliiNE/WASTE llEAT BOILER REftSGIS Fffi EMISSI~ CMINUIESl 
CARBON MONOXIDE . 

.. . Cll'lTRIJL !ffiiER 1UTAL· · . 
~B'F ~ -JWI~I~ . . ~f~R~ ·~~f~ ~~ 

JOOo.N .... 
il,;£ . <MIN) . 'RWiit:!; llF II'.J 111": I 

--. . .. . -. 
.. 

. ' 
·. 60 3.01/ . . X 

- .. . . . 
240 56.4 

.. . X 

. /" .. 
- 60 3.011 

... . ·· .. X .. 
.. 

. , .. .. 
60 1.511 .. ' X 

... : 

1080 243.011 ... · . X 

. '• ~: '·· , .. 
480 108.8 ~ . .:.: .. ~ .. . ·-· X 

.. . ' .. . . 
60 5.711 ·: .... _ .. X 

' 

120 7.211 X 

. 
. 120 7.6U. X 

-
60 4.311 X 
. . 

. 120 11. Oil X .. 

2460 4.51.511 
---- ~ .. ·- -



. . ~ 
·ii: 

-~ -. TA--- I 

· CAMDEN FACILITY E((ESSEMJSSlOO 
REPORT FOR GAS TURBINE/WASTE HEAT BOILER REASCNS Fffi EMISSIOO <MINUTES) 

· CARBON ..MONOXIDE 

' T '£ .. . <Xl'ITROL 
lm¥~ OllER . . lUT'AL· . ·=·-:::,, ·. ·. STARr UP/ -~l~~.;. · ~H~RI= ~J=MC 00\N mTF FRrM m iir4='CMIN) ITIIIIF SH!mnJN ~ 
' .. . . - . .. 

. I 
1990 . 

. ' 
8/07 24:00 14:00 · . 8t.O 170.811 . X 

- .. 
8/07 15:00. 17:00 120 38. 6/1· .. X 

. 
' 
' . . . 

8/08' 06:00 07:00 60 0.7/1 
. . .. .. · .. .. 

X .. .. 
.. 

. . . . . , .. . . . . 
8/08 09:00 12:00 180 9.9/1 

. . , 
X 

.. .. 

8/08 19:.00. 20:00 60 13.3/1 ... ~. . . X 
. 

''• L: .. ., .... 
8/08 • 22:.00. 24:00 120 4.611 ,...:::_. -·~. ··.· X 

. . . .. r .. . . .. 
8/09 24:00 01:00 60 1.6/1 ·- .. 

X 

8/09 03:00 08:00 300 51.0/1 X 

. . 

8/09 18;00 20:00 . 120 5.21/ X 

-
8/10 .· 01:00 03:00 120 9.0 X . . . 
8/10 . 11:00 12:00 60 0.4/1 X 

i iOTAL' 
2040 305.111 

I I 



·c ... '""'--~·. ;:._.__.......:....: ·---.- -~----~ ~.;:; ~---.J.· I~-~ I::...:,~:--~: ~~ 
· CAMDEN FACILITY EXCESS EMlsSJrn5 llEPOfU' Fffi GAS TURliiNE/YASIE HEAT BOILER 

,-.-~ .. ,---~·-·· ;-.. ·--·--

REASCl'-IS Fffi EMISSICNS CMINUTES) · CARBON MONOXIDE 
,n !'£ .. . CCl'fl'ml . cmat . . lOTAL· · . -IfF STARr UP/ -ml~·u· .. · ~Hf,Ri= · -~ ~~ 

mJo.ft . · .. nrn: FRfJtt TO tf,;£-lMTN) ~iiiri.N II Nllr-~t, NS I . I . . . . .. . 
1990 . 

. ' 8/10 14:00 15:00 .60 0.611 . X 

·- - .. X 8/10 21 :00· 24:00 180 43.8 . .. 
. . 

. . ; . . . 
8/1i 6.811 

. . . ·· .. . . . . x . .. 10:00 11:00 . 60 .. 

. . 
. . . ... 

. . . . ' 8/11 13:00 15:00 . 120 10.611 X 
.. .. 

8/11 19iOO. 20:00 60 1. 711 ... · . X 

•. ~= .. ., ..... 
8/11. 2h00 24:00 180 48.6# .-.::- ·:. . ... X 

. . .. .. ·r .. . . 
8/12 24:00 05:00 300 30.011 ·- .. . . X . · . 

. . 
8/12 06:00 09:00 . 180 . 23.411 X 

. 
8/12. 13.:00 14:00 60 4.811 X 

-8/12 '18:00 20:00 120 3.411 X . 
8/12 21:00 24:00 ISO 21.311 X 

! iOTAL' 
i95.011 1500 

. . 1 



.. 
TA.oLt; I ' 

. CAMDEN FACILITY EXCESS EMISSIOO 
~ fOR GAS TURBINE/WASTE HEAT BOILER RE:ftSOO FOO EMISSI£NS CMIMIIES> 

· CARltON R 

: Tl to£ .. . 
~~Lt" I . -~~l~wf · E ana ·j -. TOrAL· ·. .?~· ..... · . .. 

·~ ~~~ ~ l't'\ lf'II<NI.W 
nrn= FRrM m tf~-CMTNl ~!IF I . I . . 

I - . -- . . ... 
-

1990 
.. . . ' 

8/29 12:00 13:0( ·. 60 5.18 . X 

- ... 
8/29 17:00· 18:00 60 1.211" .. 

X 

- ,; . .. 
' . . 

' .. · .. .. . . . . 8/29 19:00 24:00 - 300 32.0# X .. 

. . . . .. . .. 8/30 24:00 08:00 480 114.4# . ' X 
.. .. 

8/30 10iOO. 13:00 180 22.2# .. -. . X 

.. ~' .. . , .... 
8/30 ' 14:.01} 15:00 60 6.6# .-.. ~ -'-:. . ... X 

. . .. .. . ~ .. .. . . 
8/3G · 21:00 23:00 120 4.2# ·· ..... . ,. X 

8/31 01:00. 13:00 720 176.4# X 

8/31 14.:00 17:00 180 18.0#. X 

-8/31 "18:00 22:00 240 34.4# X . 
8/31 23:00 24:00 . 60 4.2# X .. 
ruTAL' 
- 2460 - 418.7# -- - - i- - ~-· - - - - --·--·-- - --.-·-""' I 

.. 
' ' . I 



··~· T~U~I . __ · 
. cAMDEN FACILITY ....,.J'F~·.., ,; .. r1I&ncl'i'S 

REPORT FOR GAS TURBINE/WASTE FE•T BOILER RE.ASCNS Fffi EMISSICNS (MINUTES> 
.OGEN OXIDES · NITRt 

.: _I~ 
. 

CCNTROL OTHER .. -
~- .. ~: .. ~n"F w.u -~l~. . ~l~RJ:" · .~~ ~~~ 

00\fl .. 
fl!lTF FRIJt1 m lrHI'I I I I l,ol I r-~t· IllS I 

.. - .. . .. 
I 

. - -
1990 

.. . . .. . ' . 
8/10 03:00 10:00 ·. 420 91.011 . . X 

- .. . . . .. 
8/11 01 :oo· 02:00 60 0.111 .• X .. 

- . ; . .. 
. . ' .. · .. .. . ·. . . . . 

8/11 06:00 07:00 .. 60 16.811 .X 
. . I . .. .. 

. ... . . 
8/11 08:00• 09:00 60 7. 911 

. 
X -

8/1.4,02:00. 10:00 I ... 

480 52. Oil . . . . . X 

•. . '· ': . . , . - ., .... 
8/14' 23:00 24:00 60 '13.111 ~::: . .::. .:·. X 

.. .. .. ·:- . :: . . .I 8/15' 24:00 10:00 600 110; 011, ···..-. . .. X .. 

8/15 14:00 ·. 15:00 60 2. 511 I X 

. 
·I 8/15 16;00 17:00 . 6Q 0.11/. X 

8/19 1·12:00 13:00 60 116.811 
X . .. 

8/21 14:00 15:00 :.· 60 122.911 X 

ioTA!...' 1980 . 53'3.211 I I ' -
I I I I . I 



REFORi FCR 

. Til'£ 

i\ATF Fi(('TII TO WrtcMJN) 
1991 . 
3/06 19:00 23:00 120 

. 
3/06 00100 10:00 540 

3/09 21:00 22:00 60 

3/10 23:00 24:00 60 I 
3/11 00:00 101:00 60 . I 
3/12 17:00 118:00 60 I 
3/18 p7:oo lo8:oo 60 

3/19 01:00 17:00 660 I 
3/19 21:00 24:0.0 120 

3/20 00:00 07:00 300 
. 
3/20 16:00 23:00 240 

. 
3/21 05:00 24:00 540 

ToT.AJ • .' . . -

CAMDE;;ACILIT'f ~.-;:~S cnlSSi~-1.) 
GAS TURBINE/WASTE HEAT BOILER 
CARBON MONOXIDE -----

. 
(LBS) 

~~% ·s~Jt~TNG liT'f 
(LBS) I 7.2 

86.2 

I -
1.6 

1.7 

0.8 I 
2.1 

.. 1. 5 I 
. 63.4 

.I 
. . ·: 

22.6 

. (i8. 3 

31.7 

92.0 

I 
I 

I 

I 
I 

I 

I 

. PAGE ~-- OF ~ '· - ~ 

REflSlllS Fffi EMISSlalS <MINUTES> 

ClNTROL 

I·~~ 
OTHER 

. ~f~~F FUa ~· 
PRrnl81f Ltll<NCMN 

X 

. ' 
X 

X 

. 

I . I X .. 

.. I I I : I X 

' . X 

X ·I 
X I 
X· 

. . 
. . 

X 

X 

' I 
I I 



'·~-

T\ATF 

. m£ 
~;;Ito 

1991 

3/22 02:00 '16:00 

. 
3/23 01:00 10:00 

3/23 18:00 22:00 

3/24 05:00 09:00 

3/25 01:00 14:00 

3/26 joo: oo 09:00 

3/26 12:00 24:00 

3/27 00:00 16:00 

3/28 01:00 11:0.0 

3/28 13:00 24:00 

3/29 00:00 09:00 
. 

3/l1 20:00 21:00 

LOTAL 
, . -

REFORr FCR 

--~·"~--:, ·----·· 

CAMDEN FACILITY tA1 ..:·ss r:l'll.SS lu'l:) 
GAS TURBINE/WASTE HEAT BOILER 
CARBON MONOXIDE 

TOTAL \ (LBS) , 
tfr:£'-IMTN) r•AhNI 11 lrf' ru CLEJlNI~ . c;ffif i:ii f"WTNii 

(LBS) . 
540 101.9 

420 44.8 

I. -
180 13.0 

180 15;6 I 
300 , I 19.3 I 
480 I 186.3 I I 
660 .rJ64. 8 

I I •. 

660 223.1 

360 47.9 I 
. 

660 301.2 

540 285.7 I 
60 0.6 I I 

I 
1'1-:l.S'O 3tOO.o I I 

l'ASE_.c- 'JF .5-

~CNS Fffi EMISSIOO <MINUTESl 

crnTROL OTHER 
. ~f~RF ·~~ ~II=M ~ RI-llS! N<.; - ll'li<Ncw-l 

X 

. ' 
X 

X 

I . 

I. . I X 

.. : I X 

I I I • 
X 

X 

X 

I X l I 
X . 

. . 
X 

X 

I 
l I l I 



ll ..• -~--- . TABt,..:•r 

Cooli'WJS f>rniTCRING SYSTB'\ CPEAATHl'l FAIWRES 
Page _I_ of _.,3'-----

I£JlSCN FOR rt:NITIR IXWN Til'£ CMIN!IlE) 
' 

T r-1= f'miTOR t~IlOR·· . .. OllER 
. ... Bl!If'rt£NT .. Blllfmrr • llWJlY. IID.N 

DATE Am TO lUfAL MIN. INSTRI.J'<ENT f'W.Al~cnm rw..R.tfcrrcr~ ~(E M.JUTOO IDiffifiE -~ 

1991 
1 11.1 09:00 14:00 300 NOx X -

1/12 113:00 

.. . .. 
.. . ·· . . . ·, .. 

16:00 240 NOx X 

1/14 113:00 

.. . . .:.-? ... , .•• ... · ... .· 
15:00 120 NOx X 

.. 

. 

1/15 14:00 15:00 60 NOx 
··~-

X 
.. .. 

.. . .. . ··;"· .. ··-
1/15 07:00 09:00 . 120 NOx X 

.. . . ·X'·';.: . . · .. ·J:-. . . . ·'· -·-
1/15 11:00 ·12:00 60 NOv 

1/15 15:00 16:00 60 NOx· x ·. .. . :....-... 
... - ' . -

. . --~-::-:-:-~ . 

1/15 07:00 19:00 720 NOx x· 
.. . . . . . ·- -~. .. •'' . 

1/24 07:00 08:00 60 NOx X 

1/24 11:0.0 16:00 240 
.. 

. NOx X . 

2/01 08:00 09:00 60 ·' 
.. 

x· 

2/05 12:00 14:00 120 NOx X 

2/06 08:00 09:00 60 NOx X --
tOTAL 

' 

~ 



li 

T 

DATE Ffm 
1991 

2/07 08:00 

2/08 lu:OO 

2/11 

2/19 

2/26 

3/03 

3/04 

3/05 
. 

3/06 

3/09 

3/10 

3/11 

TOTAL 

• • 
4 

09:00 

04:00 

09:00 

01:00 

00:00 

00:00 

00:00 

19:00 

00:00 

07:00 

1£ 

TO TOrAL MIN. 

16:00 480 

13:00 120 

11:00 120 

19:00 660 

10:00 60 

.24:00 1380 

24:00 1440 

24:00 1440 

17:00 1020 .. 

24:00 300 

05:00 300 

08:00 60 

·. TABt~·.I 

WITINJClJS M:NITCRING SYSTEM CPEAATIGI FAIWRES 
Page ...2... of .3 ···· · 

~ElSeN FOR ~miTCR IXWN Tlf'E CMINUlES) 
' 

tmiTOR tm-tomiTOR . . OTI£R 
. "' BliiPM:NT .. EOOIPr'ENf . WUJY . ~ 

INSlRLJwENT W\l.RJ~CTICJII tWFI.J'CHI~ PSSURlWCE MlUlm llloMlf'E .lJNI<Nl.l.ll 
.. 

Nn~ X . 
... . . 

NO; 
. . · .. . . . ... 

X .. . 
NOx X 

. ;:7.,~; ... ·' .· ... ··: 

.. 
~ .. .,r. .. . . 

NDx X 
.. 

.. . .··~· .. . · .. ; . 
Nax· X X· 

... . . . . . . );~ .: -~··. • >~ .. ~~-. . . . . 

NOx X 
. ' -~-· .. , 

·. ,•' . ... ~ . -::.:.7: .. _ 

NOx X 
. . ·. ,~.;r·r:-:'·~-· 

· NOx X 
. . . . . . .· ·- •t . 

NOx X . 
. ~:~: . .. . - . 

. . . 
·-

NOx X . 

·' NOx X 

NOx X 

' 



r ' aJ 

' "" .. 
"' 

;;;:) 

I~ 
II-

• z 
!iC 
~ 
12 

F! 

~ 
~ 

!;;! 
.:::l 

~ 

~ 
. :: 
-~ 

~ 

..... N 

"' N 

"' ..... ..... 

. 

.• . ··•C· 
'· .·.· : f. ... 

. . 

' 
0 

"' "' . 
"' 

;:;;! 
!-< . .. 
0 • • • !-< 



II . IABl""·.l ' • 

roiTltOO.JS l'rniTCRlNG SYSTEM CPERATirn FAIWRES 
Page _/_ of _,2-t::::...--,--

I£PSCN FOR t-mfrm lXWN Tll'E CMlNliTES) 
' 

Tif l"rniTOR fm-ftml10R . . .. . . OTIER 
. " E!liiPM:NT . . Ell.IIA"ENT . tlW..ITY. ~ 

DATE FR!J'1 TO TUrALMIN. INSlRI.IDIT W\l.Rf~ma~ f1L\l..FI.JiCflll~ ASSURIWCE MltiTOO IX:Wffi11: -~ 
1991 

.. 

mr 09:00 24:00 900 co X ' 

1112 I oo:oo 
' . .. 

.. 
co 

•' > . . . .. 
24:00 1440 X 

1/13 I oo:oo 
.. 

24:00 1440 
. . . :··"'~: . · . •' ...... 

co X 
' 

... 

1/14 00:00 24:00 1440 
•• -r. .. .. 

CO·· X .. 
.. . : -~ .... . ·.,' ... 

1/15 00:00 24:00 -1440 co . X 

.. . . . ·_::: ~ ~ ••. ·· . • . .• .. i;· 

1/16 00:00 ·11: 00 660 ~() 
'x· .·····.""' 

.. ... ... ·. ·::-""('', 

1/16 12:00 13:00 60 co. X 
... 

.. ··. ,~~·~:···· 

1/17 08:00 09:00 60 . co X 
.. . .. :".: .. .. .. ' . . .··- .. , 

1/17 11:00 16:00 120 co X - ' 

.. 
1/21 08:00 09:00 60 . co 

-. 
X 

1/24 07:00 08:00 ·' ' .i.: 60 co 

1/30 11:00 16:00 120 ~0 
X 

2/01 08:00 09:00 60 co X 

TOTAL 

' 

,• 
~ 

~ 



IL ----- -----~--
TAP'.- II 

CCNTltW.JS l"'rniTCRING SYSTEM CPERATICI'I FAIWRES 
Page _:._·of 2.. ... 

l£PS!li FOR ~'D'Ul1R IXWN Til'£ <MINUTES) 
' 

T 1£ rumOR taHt:NITOR·· .. .. OllfR ... EWIPI"ENT. · BlJIPr'ENT • t:XW..I1Y. . m:wi . 

DATE fR{M TO lOTAL MIN. INS1R!Jo£NT f'W..Rl~mm rw..R.KTHI~ ftSSURIWCE mmoo:ocwmt£ ·~ 
'1991 

.. 

:l71!5 . 1UOO 14:00 120 co X -
' . . . 

2/06 08:00 09:00 60 ··. co X 
. . ·-. . . . .. 

2101 I 08:ool 1s:oo 

.. . . . _:."}..,1; • • .·. 
480 co X 

. ·' .· .. . 

. . . 
2/08 11:00 12:00 60 co. X 

~- ..r.. .. 
.. . . .. . -~-,. . . ' 

2/11. 09:00 11:00 . 120 co. X 
. . ·.\: -~ _._· . - ;~. 

2/19 18:00 . 19:00 60 co X 
.. 

·.-···.~' 

2/26 09:00 10:00 60 co· 
. • .. .. :.. .. :..-.. 

·. -·· . . . . 
.. . . ··. ,~:;,· -:-:~~--

3/06 16:00 17:00 60 co X 
.. . . . . . ·- --: . 

·_ ~---: .. ... -• . 
3/27 10:00 11:00 60 co . X.· . . . 

.• 

·' ' 

'tOTAL 8,940 

' 

. .. 
• .. 



TABJ.F T 
I; .. 

. - CAMDEN-FACILiTY 0\' .:~s c·rrSSlu'O 
RE?ORf Fffi GAS TURl!INE/.,ASTE_JiE!T BOIL.t.ll. REASCNS Fffi EMISSICJIIS (MlNl.JiES) 

· lfrTROGFN OXTllF.S 

: Tit£ .. . CLNmOL . OTHER . .. TOTAL· ·. -:··~:-. ·. ·. STAIIT UP/ -~H~1~~ . ~lflfu: -~~~ ~I=M 
J<r.[lo,N . . 

nm= .EB!li m TI~-fMTN) ITiliiF ~mn~ ~ll.o..;!N'; . t"'""',;...·!ll 
I· . .. . . .. . - . I . 

1990 . 
. . .. . ' 10/23 22:00 24:00 .. 120 . 6.411 . . .X 

- .. I I .. . . 
10/24 22':00· 07:00 360 12.011 . .. 

X .. .• 
. . 

. , . . . ·' . ~ .. I . . ~ . . I . . . ·· . . ·, . · . . . X . . 10/24 14:00 21:00 
. 

420 17.511 

I . .. . I . . , .. I . . . ·: .. 
10/24 22:00 24:00 129 8. 411 X . . . 

10/25,24:·oo.:l os~ool . I .... 

I . I 300 36.011 .. •' . . X 
. . ·I . . 

. . , . .. I· .... .,_ 
10/25, 

. 
06:.00 07:00 60 . 5. 61/ . .~:::-. ·:. ··.· X 

.. .. .. I . "\· .. . . .. .I . I I 10/25 08:00 24:00 960 54.41/ .. - . '. X 
' 

10/26 02:00. 03:00 . 60 I 1.211 · 1- I . X I 
10/26 110;00 

. I I . I 13:00 ·180 7. 81/. X 

10/26 114:00 I I I = 15:00 60 2. 211 X 

10/26 117:00. 19:00 120 5 .Oil I . I X I .. 
ioTA!..' 2760 . 15-6.511 I I I I I I 

I l I I I I I . I 



TAliT.F I t' ··-~----~ :·-~ ... CAMDEN FACILITY __..r=~.)-c-tlSSlu-15 
RE?OFIT FCR GAS TURBINE/WASTE RE.A.T BOI!.Ei. REASCNS Fffi EMISSllM CMINUiES) . 'N 0 

: Tiro£ •. .. . a:mROL . OiliER . . .,.-... 

~Afflurt -~ltij ~i 
.. 

~(M;;.n ~::,;. ir~rF . E!lJIP. .PROCESS ~!=Me 
OOo.N .. 

/'l!l.TI= Flli'M Tn IIIIU~N rrwn FAJ!J..Jf{F . ·P~ HI-ll.~ I 
. I· . .. ' ... 

I 
. I . - . I 

1990 
.. 

~ . . . . ' . . 
0/27 03:00 04:00 60 d.7il . . .X 1 

1 
- . . 

I I . . . .. . I . 0/2'1. 08:00· 12:00 240 4.8il . .. 
X .. .• . . 

. . . ,; . . . 
' 0/2i 14:00 16:00 . 120 ... 

. . •· ~ · .. .. .. 5.2il X 

. . I . .. . I .. .. 
·' . , -0/27 17:09 18:00 . 120 4.011 . X . 

... . 

0/2.7,20:0Q .. 24:00 240 .I 4. Oil . I .. . . . . ~·· X I . I 
0/28, 02:.ool 07:oo. I· . . :·.·'.-

1- .:: X 300 . 8. 51/ . 4-'!-. -:. 

. . .. . . I . . . .I . . 
. 0/28 08:00 12:00 240 12.4il ·:-:. .. .·,_ .. X 

.0/28 13:00 14:00 . 60 I . . 1 • Oil . I . I X I 
i0/28 23;00 24:00 . 60 I o. 711 . I ·I X . I 
l0/29101:00103:00 I I I I . I = 120 8. Oil X 

L0/29 104:00.1 07:00 

. 
I . . 180 6. 61/ X 

i~'l ·I I 1740 I . ~5 • 9 I . I i i i I I 
- I i I I I I I ·I 



TABP:' T ·IL . · - -- -CAMDEN FACILITY- ·~·· tMISSlll'l:) 
RE?ORT RR GAS TIJRl!INE/WASTE HE.A.T BOILER REASa.lS .Fffi EMISSICNS CMINUTES) 

· NITROGEN OXIDES 

' TWE •' . C!l'nroL OTHER . .. TOTAL . ·.•· .. sr.w U?J Q£Af-Hti3 . . ~tf~~ 'M ~I=M f\!!.Ti= F!lf'M m +T~-(~nm &~n= ~..il'ffin."71t.i . siYTf ~i f"WTNii A II F' 
~.;.·· 

I.NlOCIM ws ; I . . . 
' . . . ... 

I 
. 

I - - . 
1990 . 

. . . . . . . ' . . 
.1 IJ/29 08:00 11:00 ,· ·.180 9.911 . . ·x 

- . . .. . . . 
1 J/29 12:00 . 13:00 6() 0. 211 . .. 

X .. 

. . ; . ~ -. . .· . I . .. "··· .. . · .. ·. . X . . G/29 14:00 22:00 480 30.411 ... . . 

I I 
.. 

x" .I 1-

. . . . d" .• ., 
0/29 23:0(}· 24:00 60 l. 611 .. 

. . 

0/30 lo2:oo.:lo6:.oo .I l . . . ~ 

I 240 14.0# .. . . X . . 
.. ·!: I . ·: .. ~ ' ... 

0/30' 23 :oo T24: oo··. 60 -1.111 .:.:i!.::. . ... X 

. . ... 
06:00 1 

• . I . :: 

·J. \ ·. 
0/31. 24:00 360 10.211 ··:..... . .. X 

' 

1/01 p9:00 . 12:00 \ . 180 I . 5.11/ ·I· I . I X I 
.1/02 05;00 06:00 . 60 2. 21/ . ·I I ·I X 

.1/02 116:00118:00 I I I = 120 l. 211 X 

l1/03 12:00 13:00 60 2.211 I X I .. 
.I iOTAL' 1860 . 78.11/ I I I I I I I I I I I I I l I 



TA.BLF I 
tL · ~- CAMDEN FACILITY -~CE.S..-.:.~"1!&nu'S 

RE?QfiT fm GAS TURBINE/WASTE HEA.T BOIL.."ll. 

. 

REASCNS FlR EMISSICNS CMINl.JiCS) 
· NITROGEN OXIDES 

' T i£~ 
. 

WITROL .. . OTHER . . ~~ · ... . ;-~:>. · ... Ul'E srART UP/ -~l~ti · ~Nf~R1 ·~~ ~!=MC 
I<Mlo.H .. 

/l:l11= .Am m ~lmJ.".iN II I= ! NI<NI 
I 

' . .. . ... 
I 

. 
I - -

1990 
.. . . . ' . . 

11/04 24:00 07:00 . ·. 420 16.811 . . .x 

.. - .. . . . 
11/04 08:00· 10:00 120 9.8# . .. X .. -· . . 

. , . ,; . -.. ' .. I 11/04 19:00 24:00 . 300 22.0# .. . -· .. .. . . X .. 

. I , .. I . -

.I . ~ , .. · 11/05 24:00 03:00 180 29.411 . .. : X· . . 

11/Q6,13:0Q: 15:00 120 .I 10.4# I ... -. . , .. X . I 
.. I· ., __ ... _ . 

11/14' 10.DO 20:00 600 ~17.011 . -~:~ . .":. ··.· X 

. . . , .. ·:· .. :: :.I . I I 11/!5 24:00 07:00 1120 116.211, ·:·--. . . ... X 

11/17 19:00'· 23:00 240 I . 13.211 I I X I I 
. 

I ·I .I 11/18 24:00 19:00 1140 95.011· X 

11/18 121:00 I I -
24:00 180 1. 811 X 

11/19 104:00. 

. I . I I I . 10:00 J60 2 7. Oil X .. - -
i u iPL'I .I I 4080 I . 558. 6# I . I I I . I I J 
- I I I I I l I I 'I 



~~······ • 
.. .. . .. . ... - .. . .· . . . 'IAjll;E; I 

' . :~- --CAMDl::N J:AC!Ul'Y --.CES... .. 1I&,., .. d$ 
RE?ORT FCR GAS TURBINE/WASTE =•I BOILER REASGlS Fat EMISSICNS CMINlJE) 

· NITROGEN OXIDES -

' Til'£ . .. CLl'ffi{)L . OTHER . ... TarA!.: ·. Enr srAFrr~ -~tf~ni · B?Ni~ •PIDES ~m ~-!ll.TI= FRI"M TO tfriF"CMTN) :'\1111111 FA I . . pi:fJRfi:Mc ~lt'\IN'< , ....... .;.. .. 
.. --· . .. I I 

. - .. 
1990 . 

. . .. . ' .. . 
11/19 11:00 13:00 .. 120 3.211 . . ·X 

. . . 
.. ·I . . . . 

11/20 07:00. 12:00 300 25.011 . .. X. .. . 
. 

.. I .. 

~-. . . r X ".· ~ . .. .. --· .. .. I 11/21 24~00 05:00 300 19.511 .. . . . . . 

I . ., 
x· t . .. . . . . , .. 

11/21 13:00- 14:00 60 2. 911 . ··: . :. . . 

11/2.1 123:00.: .1" 
... 

~-- X I 24:00 60 0.5 .. - .. . 
I· ·· ... ·-11/22 ' 24:90 02:00 120 t.. 411 . .,::_-_ -7. ···.· X 

... .. I . "\· .. .. ··J I 11/22 07:00 01!:00 60 0.1# --~-- ..... .. X 
' 

. 

11/22 09:00. 11:0.0 120 I . 2.6 
, .. 

X I 
I . I ., 11/22 13_:00 17:00 ·240 13.611. X 

11122 Lo:oo 124:00 I I . I -
I -

240 12.411 X 

11/23 I 01 = o~ 03:00 .. 120 5.0# I . X I . . 
ioTA! • .' 

.I 1740 . 89.211 I I I I I 
I I I I l I I I I 



.TABLE. I 
L. ;-- ~ -CA.."fi>ENFACitirt '""'' -~S, o-dSSlu-.3 

RE?OfiT Fffi GAS TURBINE/WASTE HUT BOI!.J:.ll. REASO'lS FCR EMISSirn5 CMINLJiES) 
· NITROGEN OXIDES. . 

GT'l-£R , m£ . .. . . . COOROL . . TOTAL: · . ..Ww ~ -~f~n.JE · ~lfiRF·. mr~ ~J:M 
l<rG.N . 

rvm= Am TO TifiF I M I i'fl I NI<N{ 
. I· _.,. . .. . I - . I 

1990 . . 
. . . . . . . : . 

11/30 03:00 04:00 .. 60 i. 811 . . .X 

I - .. 

I . . . . . .. 
11/30 05:00. 07:00 120 1.4/1 . .. X .. . 

I -. r· ·' . ~ . .. I 
11/30 08:00 17:00 540 30.611 

.. .. .. · .. . · ... ·.. . . x_ .• _· .. .. I . 
.. 

I I 
.. 

. ~ , .. . . , .. .. 
11/30 19:00 21:00 120 1.8{/ 

.• x· . - . 

11/~0 122:00: 24:00 120 .I 3.211 · 1 .. · -. . . 
~-- X 

I I .... - .,. , .. 
12/01, 24:J.ll) 07:00 420 . 35.7{/ . . . X . ...--:::. -··. -::. 

... ., I '• I . . ~- .. :; .. J. I 12/01 09:00 1!1:00 540 47.71/ - .... X 

12/01 20:00 21:QO . 60 I . 2.0{/ · 1· I . X 

12/01 22;00 23:00 60 0. 31/. i I X 

12/03 103:00 I I I --
04:00 60 o. 3{/ X 

12/03 lu :oo. 17:00 360 10. 8{/ I X I . " 

IOTA!..' 2460 . 13'5. 611 I I I I I 
I I I I I I 



TAJ\l.l' I 
UL .. :- - --tAMDDCFACILITY --~, ~c::~-tMISSiu'>S 

RE?ORr FCR GAS TURliiNE/WASTE EA.'! BOILER 

. . 
RfAS(}lS Fffi EMISSICNS CMINUiESl 

. NITROGEN _OXTDES 

: Til'E 
. 

CCNTROl Oll-ER . -· . 
. . mrAL· · . -=··~· .•. ·• ·• sr.w UP/ -~ftE ~i . ~tl!R~· ·~~ ~ mlf4. na:n= .BI1 m ffr:f:-fMTN) III"F ~Ill! llNT~,... 

lhN'i!..w'! . . 

I . . . -
I 

. 
I - -

1990 

I . . .. . . . : 
12/03 18:00 19:00 ·. oo 2. 6/1 . . ·X 

- . . I .. ·I 
. . . .. 

12/04 14:00· 16:00 120 5. 6# . .. 
X .. 

I . . . . 
·' . ~ .. 

. . . . .· . I 12/04 22:00 23:00 
. 

60 0. 711 
" .• · .. . · .. · . .· X . . 

. . . 

I I . ., 
x· .1. 

. . .. . . . .. 
··: .. : -12/05 03:00 04:00 . 60 o. 4// .. 

. 

12/051 05:oo: 06:001 .I I ... 
~-- X I 60 1.1# ,.· .. . 

I .. 
I 12/05, 60 

. 
. 0. 611 

- .··· ... 
X 23:.00 24:00 

. ---~ ·:. . :~. 

. . .. . .. I - ·;. . . . . .. J. . I 12/06 01:00 02:00 60 1.5# . -. ... . . X 
' 

I 7.6/l .,_ I . . . 
12/06 06:00- 10:00 240 X 

12/06 11;00 16:00 . 300 I 15.0/1 . ·I I ·I X 

12/06 119:00 124:00 I I I 
.: 

300 19.0/1 X 

12/07 124:00. 04:00 

. 

I 240 2.4// X 

1 rotACI I I "" I "·" I I i j I I . ~ I I I I I I · 



TAJILE .. I 
IL_ .. . .. CAMDEN FA.CILUY .::;,.;;~!) o·dSSiu-Q 

RE?ORJ" Fffi GAS TURBINE/!IASTE HEAT BOILER. 

---1 

REASa-lS FCR EMISSHNS CMINl.IiES) 
· NITROGEN OXTDF.~ 

. 

TIM: 
. 

WITROL CJI1iER .. . . 
. . TOTAL· · . .;··~··.~.· ... STARr UP/ .~Itb.t.i -~w~ •PROCESS ~l=M 

OO..t4 .. 
rn-n= _Ffm TO tfi£-(MTN) 1'\llhl'l I I I Ill- ~'ffin.oJN 'iii rwn ·P~ I'IS 11'1~ 

I· .. .. I . . .. ... 
I 

. 
I - . 

1990 . 
. . . . . . ' . 

7.511 
. 

. X 11/23 04:00 07:00 . . 1~0 . . 
.. - .. 

11/23 09:00'· 11:00 120 4.611 . X .. ... .• 
. . . . . . . -_;· . . . 

.. I . . .- ··· .. .. . •. X 11/23 12:00 24:00 
. 

720 76.811 .. .. . . . I I 1-

.. 

I 
. . .. . . . . . 

... .. -11/24 24:09 24:00 . 1440 139.2 
. 

X . 

11/2.5,02:00·: .I 63.8/1 · I ... 

I I ·. X I 13:00 660 .. · -. . . 
. . 

o1:.oooj'19:oo 
I ..... .. .·· ... . 

11/28' 1080 .. 66.0/1 . .. .. ~. --~-. . ... X 

111 z~·: \ 20: o~ .. I ~ ' . .. : . .I . I 21:00 60 0. 911. ··:.:... . .. . . X 

11/28,22:00'· 23:00 . 60 3.411. j. I . X I 
. . I 11/29 01;00 04:00 '180 1.5/1· X 

I I I -11/29 05:00 16:00 660 33.011 X 
. 

11/29 20:00 24:00 2LiO 7. 211 X .. 
-

~AL'I .I I 5400 I . 404. Sll I . I I I . I I . J 
I I I I I I l I 

,._ . ...,. . .,,...., 



IABLK.I -c· ="<' ·ss1 · • CAMDEN FACIL!TY """~ o·U: ul.;> 
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1990 

.. . . . ' . 
12/07 05:00 08:00 . ·. 180 15.611 . . .x 

... - .. . . . 
12/07 16:00. 24:00 480 26.411 . ·- X .. 

. , . 
' . ~ .. ' .. . ' .· .. I 12/08 24:00 07:00 . 420 18.911 •· ··· .. .. . •. X . . .. . . . 

. . I ... I . -
X ... I .. 

12/08 09:00 21:00 120 2.211 
.. ., --

-

121qa J 22: oo. .I . • .. . I . X 
I 

24:00 120 1.411 
'.: .. . 

'· ': 

. .-I· 
I 

12/09, 03:00 04:00 60 2.711 
.. ,-

X -· . .. 
..,_--~- -: .. . :: . 

-. ,. .. I ,. · . I ··J 12/09 08:00 13:00 300 5. 511 ··:...:.._. .. . . X 
' 

. 

12/09 14:oo·. 18:QO 240 I 9.211. 1- I . X I 
12/10 15;00 21:00 ·360 13.811. ·j X 

12111 lo1:oo I 06:oo I I : 
300 10. Oil X 

12111 lo8:oo-~13:oo 
. I . I I . 300 6.011 X .. 

·otAL} .I 1 2880 1 . 11-1. 7# 1 · 1 i I · i i I 
I I I ----~ I I 
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1990 

.. . . . . ' - . 
12/11 14:00 19:00 ·. 300 6.0# . - ·X 

- . . I .. ·I 
. . . .. 

12/12 03:00· 07:00 240 6.8# . .. X ... 

12/12 ,.08:~0 . - I , -~ .. 
. .. . .· .. . ·. . . ·. X ' . . .· . I 12:00 240 4.4# .. . . . . . 

. I I 
.. 

. -~ , .. . . . , .. . . 

12/12 15: 0() 20:00 300 9.0# - ., x . . 

12/l,2,2l:Oo.:l22~ool .I .. 
~-- X 60 0.811 ... -. . 

. . . ,_. 

I . ':,~;c~. . ,. I 12/12, 23:!)0-r 24:00 . 60 1.8# 
. 

X .:,:'! -:. . '•' 

.. ... 
• . I . ·;. . . .. . . .1- I 12/ l:3 01:0( O;l:OO 120 3.41t ··..:.. . ... X 

• 

12/13 04:00 07:QO 180 I . 2.41t . 1- I . X I 
12/13 17:00 24:00 420 I 13.31/. ·j I X . I 
12/14 102:00 107:00 I I I I = 300 20.51/ X 

12/14 111:00. 12:00 fiO 1. 811 I . X I I . .. 

• -otAL'\ .I I 2280 I . 7Q. 211 I . I i I . i ,-- I 
I ~-- I I I I I . I 
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1990 
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' I • 

I • 

12/141 23:001 24:00 X ·- - -1 60 2. 7# . 
-. . - I . . . 

1211sf" o4;ool o6:o~ ·_ 

.I .. .. . I ... -· . -- -,.- -· --~ . . .. .. ; ::; . .· 
. ' -··. . . ·, . ·. _· X . • 

. . . . . . . 120 5. 611 .. l 
12/151 04:001 07:0C 180 ,-.- 6.611 I'·-- I _ :',- 1- ... -,. ·1 x· -.I · _ ~ 1·.-_ 1. 

12/~51 08:0~113:001 . - 300 .I 17.011 I I . . I . I X . II 
12/15.tl5·,~.rir24:001-· 540 1 '23.411_1 ____ -1·-.-~~~·~,_ 1-., --1 x· I ·· 
1211id 01:o~t--:_~:-ool 660 l~-- 52.811, I _____ I · -·~ I ': .I x :. J 
12/16113:00.116:001 180 . I . 8. 711 1- I· . --·· I I X 

12/16 23:00 I 24;00 60 1 . 2. 8#. . - ~ _ _ -1 -· I ·I X I .I 
12/17 ll1:ool 07:oo 360 21.011 l I ·-· I 

X I -
12/17 19:0~1 20:00 " 60 1 _ 0.711 X 

l ~AL'\ .I I 2820 I . 145. 3# I . I i i I i I 
I I I I I I I I I I -I 

•"'·' ~~---· _ ... ,...,...... -~--



EL !A,;'O'' -eo -,I 

. CAMDEN ::Acurn cxt=~s EMissrrns 
RE?Of[ FCR GAS TURBINE/WASTE =•"' :SOI~ll. 

· NITROGEN OXIDES . 
REJ.Sa-IS _i=CR EMISSICl'lS CMINUiES) 

: TI!'E .. . 
-~ --~tmn~ -E-·1 ~r~ UllfER ., . . 10TAI.: · . ·.?:·: ... · ..• RE.. I<NJo.N ... 

1'\!111= AU>~ Tn iiriF !MOO I'IQ/-i!\11 llli'F' piiiiRj ;:M ~ ~ 
I I . I ' I . -~~ 

.. 
' . ... 

1 I 
. - . 
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. . 

. = . ' 
12/17 21:00 23:00 ·. 120 2.211 . I • . X .. ; 

- ; :. I. I . . . . . .. 

12/18 05:00: 09:00 240 2.4# . 
.. 

X .. ... .• . . 
. . I · · ·18.011 . .I . . r· _, . ~ .. I . . . . .· .. I 12118 

.. 
.: -· .. . ·,_ ·. ·.. .· . X _· • 10:00 16:00 

. 
360 .. 

. . . I . ... I .. . ·d· 
1-12/18 17:00 60 0.411 

. ••• .• t .. 
18:00 X . . 

12/l91 o4:'oo.lo5:~o~ 60 I· 4.111 l l .. · I X . I . I 
. • ' I . • 

. . ·I . I I· . . '. I . . ,. I 11 :.oo·l~2: oo 
. ... -

.2/19, 60 . 0. 311 ... -~_.::. ···.· X 1 

1 
.. 13:0~·\15:00 I. .. I . -~ .. :; ;. J . I I .2/19 120 4. Oil ··-.· .. .. X 

' 

2/19122:oo·.l24:00 I -120 I . 2.411 · I. I . I X I 1 
-----+'----+'----~·~--------+'---------4' 

12120 \o3.:oo ~4:oo \ 60 I 1.811- l· i ·I X . I 
1 .2120 lo5:oo ~6:oo I I I . I -60 1.011 X 

2/20 122:00. 

. 

I ~4:00 120 3. 811 X .. 1 . 

:ot,!IL·I -- .I I 1380 I · 40. 411 I · 1 I 1 · 1 -r -- 1 
1 I I ·I I I I 1 1 
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12/22 03:00' o4:oq · ·. .6o 4.91/ I . . X ; 

11:00114;0( 
- ; :· 

. . . . . .. 
12/22 180 6. 311 . .. X .. 

12/22,. 16;00 

. 
, ... 2.211 

. , . . 
. " . ~ .· 

- I 

17 :0( 
.. .. -· .. . . ~ . . . .·. X .· ' .. I 60 

.. I , .. I . . . . I . . . . . . ~ ·I -12/22 22:00 24:0( . 120 1.611 . X. ·.. . . ·. 

12n3,12io~~14:o~ .I 6.611. 1 I ' I . . I ·. X r . I 120 .. · .. . -

12tz3,,2;,o.4. 24:ool I I I· .... \- I .: I .. I I· 180 . 86.411 . .,.:~. -·. X ··.· 

12/24'\ 24:~~l ~1:001 60 I' 15.0/1 I .. I -----::----1 .I X : . .I . I -- -l 
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12/25,'22:00 124:001 120 .I .. 4.811 I I I I X I ·I : I 
12~26,02:001 03:001 .. 6~ I ... 0.5{1 I . . I I I X I I .. 
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I I I I I I I I I '\ 
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; 9.211 -
12/29106:00.1 ll:Ool 300 

. ,. . . 
.... 

-- ; .. 
.. 

I I X 24.011 . 

. ·1· . ' .. :. . I ~~.-.,-.. X /~T .. 
. : . . . . . ~ 12/29 1" 13;oo 1 14:ooJ . : 60 8. 611 

- I .. I 
50.411 
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NOl"SS: 
------~---------------------------------------------------------

. . -·--------------------------------...;. _____________ ,;_ ________________ ,_ . . . 

--·-·---------------·------·----·-----------·--------------------------
=====:-::==~===::::============== FOR USE' ev S. 1 ... I. REP. 1!!!:2:============m=======~=~ ' 

s. l. L ~EPRESENTrnrJE: /f)yz/t{~(d__j__~P2:.~~'f-/4!S._ _______ ~ 
DAlES : <PORHlL.. TO PORTAL.! FROM: ~·-[b.:. ·:z_:~.;. ___ TO: _J:/2:=J..().::...f2.{) ____ .J 

COI'IME:NTS : ---------·----------------------------------------------------' 
---------------------------------------------------------------; 

=========================:== FOR C;USTOI~ER 
! 

i 
us~ =================~a============ 

; 

I have reviewed stattos of' ea•.1iornent serviced. All work has tteerr eom!='let'
eti as >'eco~es1:ed. "Payh1er1t for s;,.rviees perf'ornied shoUld bEl billed using 
ab,:.ve P. 0.. r•ttmt:Jer. 

COf'IMENTS: ----------:...---------·-----------------------------------------

CUSTO~II:.R 

See att ... chea coates c•r : DAILY REPORTS, PAt;ITS USAGE REPORT, NOl"ES, ETC. 
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PERFORMANCE SPECIFICATIONS 

A. Ratings 

The package power plant ratings on the previous page include allowances for 
excitation power and the shaft-driven equipment normally supplied, as well 
as the inlet and exhaust pressure drops associated with the air filtration 
and silencing equipment defined in the "Equipment Description• section of 
this contract. The ratings do not include the effects of NOx controls that 
may be required. 

B. Performance Data and Curves 

Performance curves for both the turbine and generator are included in the 
"Engineering Data" section of this contract. From these curves it is 
possible to determine performance at ambient temperatures, percent loads, 
and barometric conditions differing from those listed in the performance 
specifications. 

C. Guarantee Basis Withoyt Steam Iniectign 

D. 

The performance guarantees presented on the preceding pages are based on 
new and clean condition of the gas turbine. If more than 25 fired hours 
have elapsed before a performance test is to be conducted, a General 
Electric representative shall have the right to inspect the unit to assure 
that the power plant is in new and clean condition. The guarantees are 
also based· on a site test conducted b Bu er in accordance with GEI-41067D, 
"M ifi A M T " i d in th n · n -
the Conditions of Sale within seven (7) days of synchronization. 

Gu~ranteg Basis with Maximum Steam Iniection fgr power Aygmentat1on Based 
on Meeting 42 ppmvd NOx Emissions 

The performance guarantee is based on the new and clean conditions of the 
gas turbine. When operated at a compressor inlet temperature of SOF, a 
barometric pressure of 14.63 psia, and a steam injection rate of 36720 lb/h 
at the compressor discharge casing, the power plant is guaranteed to 
produce 26680 kW at the generator terminals with a heat rate of 
11530 Btu/kWh (LHV) at base load on Natural Gas fuel. The gas turbine with 
steam injection will limit average NOx emissions to 42 ppmvd at 15% 02 on 
natural gas fuel across the ambient range. (Note that these values are not 
adjusted to ISO conditions.) The performance guarantees are based on the-
calculated amount of steam injection flow to the combustor head end to 
limit NOx emissions to 42 ppmvd. The amount of steam injection as 
determined the field compliance test may be slightly different, which will 
have an effect on the output and heat rate • 

• 
The output shown is output at the generator terminals which includes losses 
due to excitation, shaft driven auxiliaries, and inlet and exhaust pressure 
drops. The above guarantees are based on the Buyer conducting the 
performance test described in Paragraph C above. 

TB0-6724G 
intpap-c/djm 
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GAS TURBINE-GENERATOR UNIT 

PERFORMANCE SPECIFICATIONS 
FOR GAS TURBIN[ POWER PLANT 

Spec. IJo: TB0-67Z4G 
SEPTEMBER, 1988 

--~~O-d~t71~N~o-.--~--~--~--~T~rp~t~-----, 

I 
Date: 

_..:.P.::.G::..:S3'"'7..:.1P:...:A,_ _____ I Pachg• Power Plant I 

--Oatratin9 Condit~s: ·• Site 1!_1 !SO 1 __ 1 Other Cr 
I Baronottric :~bient I - Avtrlgt Inlet SySttlll I Pressure Ttmptreture I [ahaust Ges Pressure Drop 1 (Psie) (Degrees F) 1- TtiiiPtreture (Inches or water)! 

Eaheust S.rsltm 
Pressure Drop 

(Inches or We(~r) '---::-:-::-:--- -~c:----- 1-.:=<D='e~g:,.:re.,_e-'-:s ~F.s..l _ -----:----'----,..-----
1 14.63 60 I 908 !Best! 4 1 ____ ..,12--. __ _ 

PERFORMANCE AT ASOV( CONDITIONS 

Output af Generetar I Tate! Heal Input J_ Hut Rate I Fuel Ha Injection (kW) I (106 Btu/h) I (Btu/kWh) I 
I (LHV) I (LHV) I Type I LHV I Units ••!b/hr I I I I I Bose ZSSBO I 308.2 I 12050 -r H. Gas I ZISIS I Stu{lb I I I I I • Heat rate Including all losses to the generator terninels will not be greater than this value. t Guaranteed point (under new and clean conditions) • 



GAS TURBINE-GENERATOR UNIT 

PERFORMANCE SPECIFICATIONS 
FOR GAS TURBINE POWER PLANT 

Spec. No: TB0-6742G Model No. ·Trpe Oate: Novetllber, 19BB 
·· PG5371PA ~ Pacl!!ff-Powe• Plant 

Operating Conditions: Site 1!.1 
-""'-

I Barometric Allbient 
L Pressure Temperature 
I (Psia) (Degrees F) 
I 
I 14.63 so 

PERFORMANCE A'F-ABOVE COHDITIONS -

ISO 1_1 

Average 
Exhaust Gas 
Temperature · I 
(Degrees Fl I 

Other C1 
Inlet Systeoa I 
Pressure Drop I 

(Inches of Water) I 
I 

Exhaust Systeoa 
Pressure Drop 

{Inches of Water) 

909 I --------~4----------,------------~12~---------,R-:'e"'=l""at~l~ve--:-H~UIIi dl ty • 7ZS .. 
I Output of Generator I Total Heat Input 
I {kW) I (106 Btu/h) 

Heat Rate 
(Btu/kWh) 

Fuel I Steam Injection 
I I I (LHV) {LHV) Type LHV I Units I '"lb/~r 

I I 
I 21515 I BTU/LB I 36720 

I '-~,....,....-- ----~-::--- ....,.....,-! 26680 (Base) I 307.6 11530 I N Gas I 29060 (Peak) I 330.4 11370 I N Gas I 21515 I BTU/LB I 42800 I Guaranteed point (under new and clean conditions). 
* Steam flow rate to provide power augmentation including NOx control for 42 ppavd f ISS Oz 
SYNCHRONOUS GENERATOR 
Perforaance Rating at 40F, 0 Ft. Design No. Dl85T40 
I I I Power I I I No. I IFreq.J I JConnec-1 Short I I kVA I Factor! kW I rpa I PolesiPhasei(Hz) I VoltsiAmperesl tion Cooling Circuit I_ I I I_ I 1_1_1_1_1 I ___ ---.,..-- -"":Ra;.:.t=-:io~ 1~1 32500 I 0.90 I 292501 3600 l-.£.__1--l__I_§Q__I.ll§QQI 1360 I Wye 40C 0.56 1~1 35000 I 0.90 1~1 3600 l-.£.__1--l__I_§Q__I.ll§QQI 1464 I Wre 40C The generator stator Insulation will be class F and the rotor insulation will be class F. 

TEMPERATURE RATING (BASE LOAD) DIELECTRIC TESTS 

!Total Temp. (Oeg. Cl not to Exceed !Between Coils andl I Armature Coils I Collector !Field Coflsl I Frame AC Voltage! I 

EXCITATION 

.. ax;mum 
Required Ventilation 

(Cu Ft.Air 
per minute) 

I Hours I By I By I By I 8y I I for I Minute I '-----...,--1 Run at I Temp. I Ther-. I Ther- !Resistance I I I I I I Rating !Detector Jmometer I mometer I I I Armature I Field! I kW !Volts! I Until I I . I I I I 1 ........ 1 I ________ !_ I I Temp. I I I I I I I I I I I 846 !Stabilizes! 125 I I 125 I 145 I I 28600 l..liQ[_I r_g_l..liQ_I The rating and dielectric tests are in accordance with ANSI Standaras. 

GENERATOR REACTANCES (BASE LOAD) 

I Xdi' I Xdv' I Xdv" I X2v I Xai I 
I I I I I I -1-.-91_7_1_0_.-21_7 ____ 1 0.217 1-0-.-15_6_1 D.I4B I 0.086 I 

·•Estimated steam injection to limit NOx to 42 ppmvd f ISS 02 

perfmisc/14 
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ZURNj·--"'·'""""' . 

DUCT BURNER - COEN COMPANY * Rev. 1 (11/1/88) 
** Rev. 2 (12/9/88) 

The company proposes to furnish a Coen Company duct burner comprised of the following: 

I. Duct Burner Assembly: 

Burner consists of twelve (12) horizontal gas burner elements .with a 
maximum total design heat release of 238 million BTU/hr (HHV). The burner elements are manufactured using type 304 stainless steel 2" 
Schedule 40 manifold pipes and cast type 309 stainless steel flame stab111zers. The elements are then mounted in a 1'-4" deep rigid 
steel frame. The frame will bel"lined with 6" ceramic fiber 
insulation covered with 12 gauge type 310 stainless steel. The frame 
has a 4" mating flange for weldini to main ductwork. The clear inside dimensions of the burner are 8'-3 wide x 22'-6" high. The frame will 
be primed with Carboline Carbozinc 11. The following equipment will be part of the burner assembly: 

A. Twelve (12) Coen Fyr-Lyter spark ignited gas pilots. The pilots 
are the interruptible type each cast type 309 stainless steel 
pilot heads. 

B. Twelve (12) scanner mountings (capable of adjusting the scanners position). 

C. Twelve (12) pilot ignition transformers mounted in a Nema 4X 
electrical enclosure. 

II, III - Deleted. 

IV. Design Criteria 

A. Design turbine exhaust flow: 990,000 lbs/hr. at 897 Deg. F. 
B. Maximum downstream firing temperature: 1562 Deg. F . . 
C. Maximum burner heat release: 238 mm BTU/hr. (HHV) 
D. Minimum expected turbine exhaust gas oxygen content: 14.5 % by 

volume. 

E. Design duct pressure: 10" H20 

F. Fuel: Natural gas, 910 BTU/SCF (Net LHV), 0.6 S.G., 12.0 PSIG 
at the burner. 

G. Maximum burner pressure drop: 0.15" H20. 

H. Burner piping module and flame safeguard system to be supplied by 
others. 

I. Installation: Outdoors 

J. Electrical classification: Non-hazardous, Nema 4 

ZURN INDUSTRIES, INC. ENERGY DIV .. 1422 EAST AVE .. ERIE. PA. U.S.A. 16:.03 
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DUCT BURNER - COEN COMPANY, (cant' d) 

* Rev. 1 (11/1/88) 

K. Maximum turbine exhaust gas flow velocity variation ±15% of average free stream velocity. This velocity is calculated based 
on duct size immediately upstream of burner. Flow distribution grid, if required, will be supplied by others. 

L. Burner firing rate turndown: 10 to 1 

M. Jobsite elevation: less than 1000 feet above sea level 
N. Any equipment .required for process operation and not specifically listed above will be supplied by others. 

0. Approximate weights: Burner Assembly - 9,000 lbs. 
V. Exceptions and Clarifications to the Specifications 

Based on the International Paper Specifications received, Coen would like to make the following comments: 

A. The system is designed per NFPA 85A for single burner operation. The individual elements ignition and shutdown is not included in the proposal at this time. 

B. The above proposal includes SSPC SP-10 surface preparation and Carbozinc 11 primer for duct burner. No intermediate or finish coat are included in this proposal at this time. 
C. Service engineering and installation supervision are not included in the quotation at this time. They are available at a per diem basis. . 

D. Service, engineering, and installation supervision are not included in the quotation at this time. They are available at a per diem basis. 

Special Warranty 

In addition to the warranty statements contained in the attached Coen Company Terms & Conditions of Sale, the following Special Warranty is offered on the duct burner: 

For a period of five (5) years from date of shipment, Coen warrants that all burner components inside the duct (exclusive of pilot 
electrodes and lining) will function as intended, provided that the burner is operated within the conditions stated .in Design Criteria. Should a failure occur, Coen will provide replacement parts and labor to repair the Coen burner at the jobsite at no charge. Coen's 
liability and Purchaser's remedies are otherwise limited as stated in Coen Company Terms and Conditions of Sale. 

ZURN INDUSTRIES, INC. ENERG\ 22 EAST AVE .. ERIE. PA. U.S.A. 16503 



COEN Company, Inc. 

· ~CjECT: INTERNATIONAL PAPERo Ca~oen Mill, Arkansas 
Co~" Disk• Red .,, ~~-ze 
TURBINE EXHAUST GAS FLOW CL8SIHR>: 990000 

'TURBINE EXHAUST GAS TEI'IPERATURE: 

TURBINE EXHAUST GAS COMPCSITICN: 
0xy9en 02 
Carbon Dloxioe C02 
Water Vapor H20 
Ni tr09en Ni! 
Ar9on Ar 
Carbon Monoxide CC 
Nitro;en Oxioes NO• 
Hydrocarbons CH~ 
Hydrocarbons C!Ho 
Sulfur Dioxide SO! 
P~rtic11late 

TOTAL 

X WT. 
16.'9200 

3.eeoo 
4,7600 

73.1700 
1.2700 
0.0000 
o.oooo 
o.oooo 
o.oooo 
o.oooo 
o.oooo 

100.000 

CO - PPI'IV Dry, Reference 1!% Oxy;e"' 
NOx - PPMV Dry, Reference 15% Oxy;e": 
CH4 - PPMV Dry, Reference ll5X Oxy;en: 
C2He - PPMV Dry, R~ference 15% Oxy;en: 
502 - PPMV Dry, Reference 1!% Oxy9en1 

F11elt Natural Gas 

22434 BTU/LB CHHV> 
20229 STU/LB CLHV> 

LBS/HR 
167508 

38412 
47124 

724383 
12573 

0 
0 
0 
0 
0 
0 

990000 

o.oo 
o.oo 
o.oo 
o.oo 
o.oo 

Vol. X 
15.002 
2.501 
7,496 

74.09'9 
0.902 
o.ooo 
o.ooo 
.o.ooo 
o.ooo 
o.ooo 
o.ooo 

100.000 

DIIC:t Surfter ~·t Input I 222.'911 Million 8TU/HR 'Gross HHV> 
201.000 !'lillie" BTUIHR CNet LHV> 

Fu•l Gas E 1 ~m~nta 1 Compost Uon: 
WEIGHT % LBS/HR 

CARBON 72.073% 7161.340 
HYDROGEN 23.494% 2334.394t 
OXYGEN 3.688% 366.419 

I / 

SULFUR o.ooox o.ooo 
NITROGEN 0.74tSX 74.030 
ASH 0,000% o.ooo 

TOTAL 100.000% 9936.183 

Rev. 1 (11/l/88) 

Vol.% Dry 
16.217 
2.704 

0 
80.104 
0,975 
o.ooo 
o.ooo 
o.ooo 
o.ooo 
o.ooo 
o.ooo 

100.000 

Emissions Added by the Duct Burner CL8/I'Ii 11 ion BTU HHV>a 

NOx as N02t 
Carbo" Monoxide~ 
USHC as CH1t1 
UBHC as C2Ho: 
Particulate: 

0.100 
o.oo~t 
0.032 
o.ooo 
o.ooo 

ADDITIONAL AIR SOURCES: 
Flame Scanner Coolin; Air: 
Au;mentln; Combustion Alr1 
Atl!l•lzl"!! Airt 

180 LSS/HR 
0 LIS/Hill 
·~ .. -/tift ..... . . 



Rev. 1 (11/1/88) 
COEN Company, Inc. 

Pa;e 2 
CO~SUSTION PRODUCTS DOWNSTREAM OF THE DUCT BURNER 

COMBUSTION PRODUCTS <Lii/HRl 

Oxygen 02 
Carbon Dioxide C02 
Water Vapor M20 
Nitro;en N2 
Ar;on Ar 
Carbon Monoxide CO 
Nitro;en Oxides NOx 
Mydro~arbons CH4 
Hydro~arbons C2H6 
S~lf~r Dioxide 502 
Partie~ late 

TOTAl. 

Upstream F~el Air Total 
167508 -37217.8 41.670 130331.8 
38412 26210.50 0 64622.50 
47124 20869.47 0 67993.47 

724383 74.030 138.330 724595.3 
12573 0 . 0 1257~ 
o.ooo 14.266 0 14.266 
o.ooo 22.291 0 22.291 
o.ooo 7.133 0 7.133 
o.ooo o.ooo 0 o.ooo 
o.ooo o.ooo 0 o.ooo 
o.ooo o.ooo ~~ 0 o.ooo 

990000 9979.873 1&0.000 1000159. 

COMBUSTION PRODUCTS - VOI.UME BASIS 

Oxygen 02 
Carbon Dioxide C02 
Water Vapor H20 
Nitrogen N2 
Argon Ar 
Carbon Monoxide CO 
Nitro;en Oxides NOx 
Hydroearbons CH4 
Hydro~arbons C2H6 
S~lf~r Dioxide S02 
Partic~late 

TOTAL. 

Moles/HR 
4072.870 
1468.360 
3773.223 
2!5869.16 

314.734 
0~ 
o.Ae5 
o.,..t.rt:(= 
o.ooo 
0~ 
o_....oo-o 

3:54> ... 7_9 

CO - PPMV Dry, Reference 15% Oxygen: 
NOx - PPMV Dry, Reference 15% Oxy;ena 
CH4 - PPMV Dry, Reference 1!5% Oxy;ena 
C2H6 - PPMV Dry, Reference 1!5% Oxygen: 
502 - PPMV Dry, Reference 1SY. Oxygena 

COEN Company, Incorporated 

Vol. % Vol. %Dry 
11.473 12.937 
4.13b 4.628 

10.629 0 
72.871 81.538 

o.sB? o.99e 
o.oo1 o.ooe 
o.oo1 o.oo2 
0.001 0.001 
o.ooo o.ooo 
o.ooo o.ooo 
o.ooo o.ooo 

100.000 100.000 

11.80 
11.23 
10.30 
o.oo 
o.oo 

28.178 

1510 Rollins Road; S~rlingame, CA 94010 
(415) 697-0440 
A~tomatie Telefax N~mber <415) 579-3255 



. ! 

* 
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STANDARD GENERAL PERFORMANCE FORM * Rev. 1 (11/1/88) 
** Rev. 2 (12/9/88) 

CONDITIONS 

The performance data are based on the conditions as stated in Paragraphs 1 to 8 inclusive submitted herewith and made a part of this proposal. 
1. The general arrangement of equipment furnished by the COMPANY, and the general design and arrangement of related equipment furnished by Others, shall be not less favorable than indicated below: 

2. 

3. 

TESTS 

The equipment sha 11 'have been erected in accordance with the COMPANY'S plans and specifications, properly maintained and operated by the PURCHASER, and shall be in operating condition satisfactory to the COMPANY. The heat absorbing surfaces shall be clean inside and out. 

Balanced Draft - Deleted 

Ambient air conditions: 

Temperature of air, Degrees F 
Barometric pressure, inches Hg 
Weight of water per pound of air-pound 

80 
29.921 
0.013 

** 4. 
** 

Performance tests (if required) shall be run within ninety (90) days after boiler and turbine start-up, it being understood that the COMPANY may require preliminary tests. Tests shall be conducted only on one representative unit mutually agreed upon by the PURCHASER and the COMPANY. The PURCHASER, at his own expense, shall make all preparations, furnish all operating and testing personnel and incur all expenses connected with such tests, and shall give to the COMPANY at least fifteen (15) days notice of the date or dates on which tests will be made • 

ZURN INDUSTRIES, INC. ENERGY 0/V.. 1422 EAST AVE .. ERIE, PA. U.SA. 16503 



* 

TESTS (CONT'D.) 

* Rev. 1 (11/l/88) 
STANDARD GENERAL PERFORMANCE FORM (CONT'D.) 

4. The COMPANY'S representative shall have reasonable access to the 
records at all times, and the test shall be conducted in a manner to satisfy the COMPANY that the specified performance conditions are 
being maintained. A complete copy of test data ind results shall be furnished by the COMPANY. 

The equipment shall be considered as accepted if tests show that the 
guarantees if made have been fulfilled, or if the PURCHASER shall 
fail to have said equipment tested within period mentioned. In case 
of failure to meet performance guarantees, the COMPANY reserves the right to change or replace the equipment furnished so that guaranteed performance will be obtained. · 

Performance tests (if required) shall be mutually agreed upon and in conjunction with the maximum allowable tolerances for economizer exit gas temperature as established by ASHE Code 
PTC 4.4. · 

Under no conditions shall the manufacturer's margin be used in a 
punitive manner against the manufacturer in any acceptance testing or analysis thereof. 

If local union rules require standby labor during these tests it 
shall be furnished by the PURCHASER at no charge to the COMPANY. 

ZURH INDUSTRIES, INC. ENERGY DIV., 1422 EAST AVE .• ERIE, PA, U.S.A. 16503 
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I'ILLTI-PRESM• HEM RECDYERY 
STEM- "S'NP"'TDR PID8ICUW CE 

Rev. 1 (11/1/88) 

EnerSY Divis:Lan. Zw-n lndustr'ies. Inc:. 

Custo_,.: 
File Na11111: 
Desc:riptian: 

IN1'£RNATIDNAL PAPER CO. 
PROP.890122. IU 
INITIAL-FIRED TO 300000 

Run Date: 10117,ga - 16:55 
Turbin .. Qpe,..: 1 
Trains/Turb.: 1 

=---=====--===-=-=====z===----=-=-=====---==--====z=-=====--~=-========--=--=-

F L 0 W C 0 N D I T I 0 N So Clb/hr>: ---------·------------TURBINE GAS FLOW <per train> 
COMBINED GAS FLOW 
FUEL FLOW 

Pressure level 

FINAL STEAM FLOW Cper train> 
GENeRATED STEAM FLOW 
INT-ATTEMP. WATER FLOW 
SLOWDOWN Fl..OW 
FEETlWATER FLOW 

990000. 
9996:3S. 

96:3S~ 

High 

300000. 
300000. 

o. 
30:30. 

:3030:30. 

F' R E 5 5 U R E C 0 N D I T I 0 N So Cpstg>: 
----------------------------------------------FINAL OPERATING PRESSURE 
BOILER OPERATING PRF.SSURE 

F L U E G A S A N A L V S I 6 : ------------------------------Flue Gas Exhaust Gas 
Constituents 7. by Weight -------------- -----
Moisture. H20 4.76 
Nitrogen. N2 73.17 
Carbon Dioxide. C02 J.ee 
Oxygen. 02 16.92 
Sulfur Dioxide. 502 o.oo 
Argon. Ar 1.27 

425. 
5:37. 

5 U P P L E M E NT A L F I R I N G • • --------------------------------

Exhaust Gas 
7. by Volurne -------

7.!50 
74.10 
2.50 

1!5.00 
o.oo 
0.90 

SUPPLEMENTAL FIRING FUEL TYPE: gaseous 

Exhaust 3. Firins 
Final 7. by Wgt. 
-·-----·~-

6.74 
72.47 
6.39 

1:3.14 
o.oo 
1.26 

FUEL HEATING VALUE. Clow/highl: 
DESIRED STEAM FLOW. <lb/hr>: 

20212.1 22417. BTU/lb 
300000 • 

Fuel Constituents 7. by Volume ------------ -----
Nitrogen. N2 
Carbon Dioxide. C02 
Methane. Oi4 
Ethane. C2H6 
Propane. CJHB 
N..;But ane. C4H10 
IsoButane. C4H10 

0.4!5 
1. 9!5 

9~.S7 
1. !51 
0.19 
0.02 
0.01 



I'I.LTl-fiAF FIE ICA.T RliCUr,SRY 
STEAI't SENERA'Ttlt PEJFCFUWCE 

.· En.,.gy D1visian. Zw-n Indi.IStri-· Inc. 

Custaa.r: INIENIIAT:rONAL. PAPER CD. RU'1 DAte: File Name: PRCP.890122. tU Tt.rbin- Qp.,..: D•scripticn: INITIAL-FIRED TD 300000 Trains/Turb.: 

10117/BB 
1 
1 ·============---~---·----==-=-·--·----=-~=a-=-=-=======-- ~-==== = =·- = 

THERMAL 0 P E R A T I N G C 0 N D I T I 0 N S : -----------· 

E~uipment 

HP SEC. SHTR. 
GRID BURNER 
HP INT.ATTEMP 
HP PRIM.SHTR. 
HP EVAPORATOR 
HP PRIM.ECDN. 

---
GAS SIDE ---

T•mp. Temp. 
Entering Exiting ------

935. 997. 
997• 1~6:2..-~ . 

1556. 1414. 
1414. 519. 
519. 311. 

WATER/STEAI'I .SIDE 

Temp. Temp. 
Entering Exiting -----

6~. 731. 

0.1 675. 67S. 
479. 675. 
402. 479. 
230. 402. 



'I 

: 

STANDABQ !iQEIW, pgti=CRI ret E EQ§ I 

customer: 
oesc:r i pt i ori: 

INTERNATIONAL PAPER CO. 
INITIAL-FIRED TO 300000 

:s. PREDI CTEII OPERATING PERFORJIIANCE 'DATA: 

~.P. Steam Output Cper sas turbine> ••• lb/hr 
~.P. Steam Slowdown 1.00 X ••••••••• lb/hr 
~.P. Interstage Attemperation Flow •••• lb/hr 
Pt•esii. af H.P. Shtt•. NRV Outlet ••••••• psig 
Press. at ~.P. Evaporator Outlet •••••• psig 
Steam Temp. at ~.P. Sec:. Shtr. Outlet. deg F 
Steam Temp. at H.P. Prim.Shtt•. Cutlet. deg F 
Stearn Temp. at H.P. Evap. Cutlet •••••• deg F 
Watet• Temp. entering H.P. Prim. Eccn •• deg F 
Water Temp. entet•ing H.P. Evaporator •• deg F 
Press. Ot•cp Tht•u H.P. Prim. S~tr ••••• , psi 
Pt•ess. Ot•cp Thru H.P. Sec:. Shtt• ••••••• psi 
F't"ess. Dt"CP Tnt• u H. F'. Pt' i m. Econ. • • • • • psi 
Gas Ternp. entet•ing But•net" ••••••••••••• deg F 
Gas Temp. &Kiting Burner •••••••••••••• deg F 
Gas Temp. entet•ing H.P. Sec:. Shtt• ..... deg F 
Gas Temp. ente•ing H.P. Prim. Shtr •••• deg F 
Gas Temp. entering H.P. Evaporator •••• deg F 
Gas Temp. entering H.P. Prim. Eccn •••• deg F 
Gas Temp. le•ving System •••••••••••••• deg F 
Ot"a-Ft L..oss Tht•ougn Bu,...n•r.. • • • • • • • • ... • in WC 
Dt•Aft Less Through H.P. Prim. Shtr •••• in we 
Dt•aft Less Through H. P. S&c:. Shtt•..... in we 
Ot•Aft Lo;os Through H.P. Evapct•ator •••• in We 
Dt•aft Loss Through H.P. Prim. Eccn .... in we 
Draft Loss Through Duc:ts/Oampet•s,,,... in WC 
Total Draft Less •••••••••••••••••••••• in WC 
Turbine Gas Flow Cper turbine> •••••••• lb/hr 
Fuel Flow <per gas turbine> ••••••••••• lb/hr 
Number of Gas Tut•bines Operating •• ,, •• 
Number of System Tt•ains per Tul"bine ••• 

6. HEAT LOSSES - Y. 

System ~adiaticn ••••••••••••••••••••••••••• UnAccounted fot• and/ot• Manufacturer's Margin 

GENERAL 

Location: 
G.D./Inct• 

300000. 
3030. 

o. 
42~. 
537. 
731. 
67S. 
478. 
230. 
402. 
47. 
49. 
13. 

897. 
1562. 
93S. 

1536. 
1414. 
S19. 
311. 
0.30 
0.6S 
C.75 
5.99 
2.30 
o.so 

11), 39 
990000. 

9638. 
1 
1 

o.so 
o.so 

CAMDEN. MIC~AS 
890122 

7. It is recognized that the per~ormance o~ the equipment co~ered in this proposal cannot be eMactly predicted for e~el"y possible opet"ating condition. In consequence. any predicted performance data submitted are intended to show pl"cbable operating l"esults which may be closely approMimated but which cannot be guarantaad eKcept as eKpl"essly stated in the guarantee clause in this pl"oposal. 

e. Any per~ormanc:e cul"~es submitted al"e fol" the 
And the per~ormanc:a indicated th&l"eon is not 
nor to be construed by the PURCHASER. as 
obl i sat ion. 

PURCHASER'S con~enience 
of~ered by the COMPANY. 
a propcs•l of contract 
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Customer: 
Fil• .u-: 
Descriptian: 

f'I,L."ti-PM 5 HPE JoiEA1:' REaMER¥ 
S"1"EM EiDERATDR PERFCI"CIIAf E 

INTERNATIONAL. PAPER CD.· 
PROP.890122. IU 
IN ITIAL-lJNFIRED 

Run Dat•: 10/18/SS - 10:~ 
Turbin•• Qper.: 1 
Trains/Turb.: 1 

========ac=-••••rm•rm••---=rm•. ,.w•-----=--==s===.a--======---==---==z:..c=======-=====-=== 
F L 0 W C 0 N D I T I D N s, <lb/hr>: 

----------------------TURBINE GAS FLOW <per train> 

Pressure level 

FINAl. STEAM Fl.OW Cp~r train> 
'GEN~RATED STEAM FLOW 
INT-ATTEMP. WATER FLOW 
SLOWDOWN FLOW 
FEEDWATER FLOW 

990000. 

High ------
127933. 
127833. 

o. 
1291. 

129125. 

PRESSURE C 0 N D I T I 0 N So <psigl: 
---------------------------------------·------FINAL OPERATING PRESSURE 
BOILER OPERATING PRESSURE 

F L U E GAS A N A L. Y s --··----------··-------I s • • 

42:5. 
4!50. 

Flue Gas Exhaust Gas 
Canst it uent s i. by Weisnt 

Exhaust Gas 
i. by Volume 

Exhaust Gas 
Final i. by Wst. ----------- ----

Moisture. H20 4.7o 
Nitrosen. N2 73.17 
Carbon Dioxide. C02 3.99 
Cxysen. 02 16.92 
Sulfur Dioxide. SD2 o.oo 
Argon. Ar 1.27 

T H E R M A L 0 P E R A T I N G 

7.~0 
74.10 
2.~0 
1~.00 
o.oo 
0.90 

C 0 N D I T I 0 N S : 
---------------------------------------------------------GAS SIDE WATER/STEAM ----

T•mp· T11111p. Temp. 
Equipm•nt Enter ins Exit ins Enter ins ---··--------- ---- ---- ----HP SEC. SHTR •. 9~. S9S. ~·:;. 
GRID BURNER S9B. S9S. 
HP INT.ATTEMP o.t 59~. 
HP PRIM.SHTR. S9S. SSJ. 4o1. 
HP EVAPORATOR 953. 477. 4~S. 

+ HP PRIM.ECON. 477. 354. 230. 

4.7o 
73.17 
3.ee 

16.92 
o.oo 
1.27 

SIDE ----
Temp. 

EMiting -----
729. 

595. 
595. 
461. 
459. 



\ -; 

custOIMI": 
Descriptiani: 

INTERNATICIIW.. P~ CC. 
INITIAL-uNFIRED 

H.P. Steam Output Cper gas turbine) ••• lb/hr 
H.P. steAm Blowaown 1.00 % ••••••••• lb/hr H.P. Interstage Attemreration Flow •••• lb/hr Press. at H.P. Shtr. NRV Cutlet ••••••• psis Press. at H.P. EvAporator Cutlet •••••• psis Steam Temp. at H.P. Sec. Shtr. Cutlet. deg F 
Steam Temp. at H.P. Prim.Shtr. Cutlet. deg F 
Steam Temp. At H.P. Evap. Cutlet •••••• deg F 
Water Temp. entering H.P. Prim. Econ •• deg F Water Temp. entering H.F. Evaporator •• deg F 
Press. Drop Thru H.F. Prim. Shtr •••••• psi 
Press. Drop Thru H.P. Sec. Shtr ••••••• psi Press. Drop Thru H.F. Prim. Econ •••••• psi 
Gas Temp. entering Elut'"'net" ••••••••••••• deg F 
Gas Temp. exiting Burne~ •••••••••••••• deg F 
Gas Temp. entering H.P. Sec. Shtr ••••• deg F Gas Temp. entering H.P. Prim. Shtr •••• deg F Gas Temp. entering H.P. Evaporator •••• deg F Gas Temp. entering H.P. Prim. Econ •••• deg F Gas. Temp. leAving System •••••••••••••• des F Dra?t Loss Through Burner ••••••••••••• in WC Dra?t Loss Through H.P. Prim. Shtr •••• in WC 
Draft Loss Through H.P. Sec. Shtr ••••• in WC Draft Loss Through H.P. Evaporator •••• in WC Ora?t Loss Through H.P. Prim. Econ •••• in WC 
Draft Loss Through Ducts/Dampers •••••• in WC 
Total Dra~t Lc••·••••••••••••••••••••• in WC Turbine Gas Flow <per turbine) •••••••• lb/hr 
Fuel Flow <per gas turbine) ••••••••••• lb/hr Number o?. Gas Turbines Operating •••••• 
Number o? System Trains per Turbine ••• 

o. HEAT LOSSES - X 

System Radiaticn ••••••••••••••••••••••••••• Unaccounted for and/or Manufacturer's Margin 

GENE:RAL 

Location: 
G. D.'/ Inct• 

127833. 
1291. 

o. 
42:5. 
4~6. 
729. 
~95. 
461. 
230. 
459. 

9. 
9. .. .... 

898. 

935. 
899. 
S:S3. 
477. 
~4. 
o. 30 
0.40 
C•. 75 
4.45 

o.so 
8.66 

990000. 

1 
1 

0.50 
o.so 

7. · It is recognized that the performance of the e"'uipment covered in this proposal cannot be exactly predicted for every possible operating condition. In consequence. any predicted performance data submitted are int8nded to show probable operating results which may be closely Approximated but which cannot be guaranteed except as expressly sta~ed in the guarantee clause in this proposal. 

e. Any per?ormance curves submitted are for the 
and the per?ormance indicated thereon is not 
nor to be construed by the PURCHASER. as 
ob li sat ion. 

PURCHASER'S convenience 
offered by the COMPANY, 
a proposal of contract 



Cust-: 
Fil• N.-: 
o-criptian: 

• • 
~· I'LL.T:t....PA s PE I-EAT ""' I GY 

Sl'PI'f" eDFMTDit PUIFQJ W I 

IN I ERN4riCNM. .XU ER CD. · 
PRCP.II90122. IU 
INITIAL-FIRED TD 180000 

Run Dat•: 10/17/81 -
T...-b in .. ap.,..: 
Trains/Turob.: ===---== == =-- -- -

; "i 
i 

. :", 

! 

.i 

.I 

F L 0 W C 0 N D IT I 0 N s. <lb/hr>: ----TURBINE GAS FLOW Cper train) 
COMBINED GAS FLOW 
FUEL FLOW 

Pressure level 

FINAL STEAM FLOW Cpor train) 
GENERATED STEAM FLOW 
INT-ATTEMP. WATER FLOW 
SLOWDOWN FLOW 
FEEDWATER FLOW 

990000. 
992811. 

~811. 

Hign 

190000. 
190000. 

o. 
1919. 

191919. 

PRESSURE C 0 N 0 I T I 0 N S, Cpsig>: -----------FINAL OPERATING PRESSURE 
BOILER OPERATING PRF.SSURE 

F L U E G A S A N A L Y S I S : ------------·--------

425. 
47S. 

Flue S.s Exhaust Gas Exhaust Gas Exnaust a. Firine Canstituents 'h by Weight ---------- --Moisture. H20 4.76 
Nitrogen • N2 73.17 
Carbon Dioxide, C02 :;~.8e 
Oxygen. 02 16.92 
Sulfur Dioxide, 502 o.oo 
Argon. Pr 1.27 

5 U P P L E M E N T A L F I R -------
SUPPLEMENTAL FIRING FUEL TYPE: 
FUEL HEATING VALUE, <low/high>: 
DES IRED STEAM FLOW, C lb /nr) : 

Fuel Constituents -------·-- ------Nitrogen. N2 
Carbon Dioxid•• C02 
Methane. CH4 
Ethan•• C2H6 
Propane. C3HB 
N-Butan•• C4H10 
IsoEiutane. C4H10 

0.4!5 
1.9!5 

9!5.87 
1.!51 
0.19 
0.02 
0.01 

I 

'h by Volume Final 

7.so 
74.10 
2.SO 

1!5.00 
o.oo 
0.90 

N G : 

gaseous 
20212.1 22417. BTU/lb 

180000. 

'h by Wgt, -S.34 
~2.96 
4.62 

1!5.91 
o.oo 
1.27 
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Cust~: 
Fil• Na ... : 
Description: 

I'I.LT1-P+&&.S taT AECDARY 
STENI l!ililCRAT'DR PEFIFC»J ON ; F 

Energy 1Uv1s1ano Z~rn 1ndu.t,.1H• Inc: • • 
1NIEANAT10NAL. PAPER ca. 
PROP.a90122.1U 
INITIAL-FIRED TO 180000 

Run O.t•: 
Tur-bin- Op.,..: 
Trains/Turb.: 

10/17~ 
1 
1 =====-- -=--:==============-==============================·==================~== 

T H E R M A L 0 P E R A T I N G C 0 N D I T I 0 N & : ----------------·------- GAS SIDE WATER/STEAJII SIDE 

T•mp. T-p. T-p. Temp. Equipment Entering Exiting Entering Exiting ------------------ --·1-1p SEC:. SHTR. 935. 997. 6~. 7~. GRID BURNER S97~ 1097. HP INT. ATTEMP o.t ~:25. 625. HP PRIM.SHTR. 1096. 1023. 465. 625. HP EVAPORATOR 1023. 499. 439. 465. HP PRIM.EC:ON. 499 • 332. 230. 439. 
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Customer: 
o-cripticri": 

INTERNATIONAL PAPER CO. 
INITIAL-FIRED TO 110000 

~. PREIIICTED DPERATIPG PERFORMtiCE DATA: 

H.P. Steam Output (per sa• turbine> ••• lb/hr 
H.P. Steam Slawdawn 1.00 ~ ••••••••• lb/hr 
H.P. Interstage Attemperatian FloN •••• lb/hr 
Press. at H.P. Shtr. NRV Outlet ••••••• psig 
Press. at H.P. Ev&porator Outlet •••••• psig 
Steam Temp. at H.P. Sec. Shtr. Outlet. deg F 
Steam Temp. at H.P. Prim.Shtr. Outlet. deg F 
Steam Temp. at H.P. Evap. Outlet •••••• deg F 
Water Temp. entering H.P. Prim. Eccn •• deg F 
Water Temp. entering H.P. Evaporator •• deg F 
"Press. Drcp Thru H.P. Prim. Shtr •••••• psi 
Press. Drcp Thru H.P. Sec. Shtr ••••••• psi 
Press. Dt•cp Thru H.P. Prim. Eccn •••••• psi 
Gas Temp. entet"ing Bur•nat• ••••••••••••• dag F 
GAs Temp. exiting Burner •••••••••••••• deg F 
Gas Tamp. entering H.P. Sec. Shtr ••••• deg F. 
Gas Temp. entering H.P. Prim. Shtr •••• deg F 
Gas Temp. entering H.P. Evaporator •••• deg F 
Gas Temp. entering H.P. Prim. Eccn •••• deg F 
Gas Temp. leaving System •••••••••••••• deg F 
Dra+t Less Through Burner ••••••••••••• in we 
Dra+t Less Through H.P. Prim. Shtr •••• in WC 
DraTt Loss Tht•ough H.P. Sec. Shtr ••••• in we 
DraH Less Through H.P. EvApot•atcr •••• in We 
DrA+t Less Through H.P. Prim. Eccn •••• in WC 
DraTt Loss Through Ducts/Dampet•s...... in WC 
Tat•l DrAft Lass•••••••••••••••••••••• in WC 
Turbine Gas Flew <per turbine> •••••••• lb/hr 
Fuel Flew <per gas turbine) ••••••••••• lb/hr 
Number of Gas Turbines Operating •••••• 
Number o+ System Trains per Turbine ••• 

o. HEAT LOSSES - X 

System Radiation ••••••••••••••••••••••••••• 
Unaccounted for andior Manu+acturer's Margin 

GENERAL 

Location: 
G.O./Inq. 

1&0000. 
1818. 

o. 
425. 
47:i. 
725. 
025. 
405. 
~0. 
439. 

18. 
18. 
5. 

897. 
1097. 
935. 

1096. 
1023. 
489. 
332. 
0.30 
0.47 
0.7S 
4.87 
2.26 
().50 
9. 15 

990000. 
2811. 

1 
1 

0.50 
0.50 

CAI'IDEN • ARIC lltiiBAS 
890122 

7. It is recognized that the per+ormance OT the e~uipment covered in this 
proposal cannot be exactly predicted Tor every possible operating 
condition. In consequence. any predicted perTormance data submitted 
are intended to shoN probable operating results which may be closely 
approximated but which cAnnot be guaranteed except as expressly stated 
in the guarantee clause in this proposal. 

e. Any performance curves submitted are Tor the 
and the per+ormance indicated thereon is not 
nor to be construed by the PURCHASER. as 
ob 1 i gat ion. 

PURCHASER'S convenience 
oHer•d by th• eOI'IPANY • 
a proposal of contract 



. .. ---~---·--
PERFORMANCE SUARAKTEES.(FIRED INITIAL) • ALTERNATE 2 (Revisecl .10/21/88) 
Subject to conditions specified in the preceding standard General Performance Forms, the Seller offers the following guarantees; 
A. Steam flow will be 300,000 lbs/hr. (MCR) when operating pressure is 425 PSIG at the superheater outlet with a continuous blowdown rate of lS with treated feedwater entering the economizer at 230 Deg. F. Feedwater per analysis data dated 5/13/86 from I.P. (not demineralized). 
B. Average temperature of steam leaving superheater will not be less than 725 Oeg. F. (±10 Deg. F.) controlled while using the mud drum attemperator and for steam flows from unfired through 300,000 PPH. 
C. Pressure drop, gas side, from inlet duct to stack outlet will not exceed 11.0" W.G. at MCR conditions. 
D. Average total solids in the steam will not exceed 1.0 PPM providing the allowable concentrations in the boiler water shall not exceed: 

Initial 
Future 

Operating 
Pressure 

CPS16l 
531 

1079 

Total 
Solids 

'~~HA 
1000 

Total 
Alkalinity 

CpPMl 
500 
200 

Suspended 
Solids 
CPPMl 

8 
1 

E. Fuel Efficiency at HCR - Seller represents that the heat input to the duct burner will not exceed 216.1 million BTU per hour (HHV) plus an. allowable tolerance of 5% based on I.P.'s meter readings and a representative sample of fuel at moment of test for HHV determination, as'agreed to mutually. 
F. The sensible heat gas flow at the initial fired case for 300,000 lbs/hr. steam flow, 425 PSIG, 725 Oeg. F. The gas turbine exhaust flow at 990,000 1/hr. at 935 Deg. F. with a mean specific heat of (Cp) 0.279 BTU/lb/Deg. F. based on the specification fuel analysis and ASHE PTC 4.4 flue gas sensible heat enthalpies. This sensible heat is supplemented with a grid burner heat input of 216 HH BTU/hr. or 49% of the total heat input. 

Based on ASHE Power Test Code 4.4, Thermal Effectiveness Method, Table 7.1.3, and the boiler manufacturer's overall tolerance, the guaranteed stack temperature is 311 Deg. F. ±20 Deg. F. per above feedwater flow conditions. 

G. An expected lOS steam capacity over design capacity (HCR) is possible without detriment to original equipment. Design capacity (HCR) guarantee is 300,000 PPH steam. 
The above guarantees are based upon the following: 
1. Turbine exhaust is provided at 990,000 lbs per hour, 935 Deg. F, and constituents of 74.10 N2, 15 02, 2.5 C02, 7.5 H20, and .90 Ar expressed as a percentage by volume. 
2. Natural gas fuel will have the following constituents: .45 N2, 1.95 C02, 95.87 CH4, 1.51 C2H6, 0.19 C3H8, 0.02 C4Hl0, and 0.01 C4Hl0 expressed as a percentage by volume with an overall higher heating value of 22,417 BTU/lb. 

ZURN INDUST1UES, INC. ENERG 122 EAST AVE. ERIE. PA, U.S.A. 76503 
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Permitting Manual 

Prepared by: 

Solar Turbines Incorporated 
San Diego, California 

Neither Solar, nor any person or entity acting on its behaH makes any 
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completeness, or usefulness of the Information contained herein; or that the 
conclusions and recommendations expressed herein will be adhered to by 
any agency that regulates in this area: and neither Solar, nor any person or 
entity acting on Its behalf assumes any liability with respect to the use of, 
or for the damages resulting from the use of, any information, method, or 
strategy disclosed or discussed In this publication. 
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Solar Tadlines Incorporated 
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' 2822 O'Neal Lane 
POSIOifoce Box 66317 
Baton Rouge, Louisiana 70896 
(504)751-1873 
FAX (504) 753·3616 

August 28, 1991 

Mr. David Morrow 
Permit Engineer 
Arkansas Department of Pollution Control 

and Ecology 
8001 National Drive 
Post Office Box 9583 
little Rock, Arkansas 7'2209 

Re: Modeling Protocol 

Woodward-Clyde Consultants 

International Paper Company, PSD Application 
Camden, Quacbita County, Arkansas 
File 91B531C-3 

Dear Mr. Morrow: 

Woodward-Clyde Consultants (WCC) is pleased to submit the attached air dispersion 
modeling protocol for International Paper Company's Prevention of Significant 
Deterioration (PSD) permit application, Camden, Arkansas mill. The pollutants to be 
addressed for this application are carbon monoxide (CO) and oxides of nitrogen (NOx). 

Please feel free to contact us at (504) 751-1873 with any questions and to advise us of 
any changes you may desire in the attached protocol. 

Very truly yours, 

~crv~ 
Doug Walters 
Project Scientist 

~ 
· Bharat Contractor, P. E. 
Project Manager 

DW:wv 
Enclosure 

cc: Mr. Russel Delezan, IPC 
S31-ADMP.LTR !PI 

Consulting Engineers, Geologists 
and Environmental Scientists 

Offices in Other Principal Cities 
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II. 

Woodward-Clyde Consultants 

PROPOSED MODELING FOR IMPACfS 
OF MODIFICATION ANALYSIS (SCREENING) 

INTERNATIONAL PAPER COMPANY 
CAMDEN, ARKANSAS MILL 

(ONE WEEK COMPLETION SCHEDULE) 

MODELS TO BE USED FOR FLAT OR GENTLY ROLLING TERRAIN 
RECEPTORS (BELOW STACK HEIGHT) 

A Oxides of Nitrogen (NOx): 

The ISCLT Model will be run in the rural and regulatory modes for 
annual concentrations. 

B. Carbon Monoxide (CO): 

The ISCST Model will be run in the rural and regulatory modes for 1-
hour and 8-hour concentrations. 

Note that the Auer Method will be used to document justification of use of the 
rural mode and this documentation will be provided with the application . 

MODEL TO BE USED FOR COMPLEX TERRAIN (RECEPTORS ABOVE 
STACK HEIGHT) 

The COMPLEX I Model will be used for both pollutants in the rural and 
regulatory modes. 

Page 1 
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III. 

Woodward-Clyde Consultants 

DOWNWASH, BUILDING WAKE EFFECI'S, AND CAVI1Y ANALYSES 

Both the Huber-Snyder and the Scbulman-Scire downwash algorithms will be 
employed in the ISCST and ISCLT Models. The SCREEN Model will be used 
to evaluate any cavity effects on ambient air. 

IV. RECEPTOR GRIDS 

A cartesian coordinate system will be used in all analyses. Receptors will be 
located at 100-meter intervals along the public access restriction to the mill. 
Additional receptors will be placed from the public access restriction at 100 
meter spacing to a distance of 1 kilometer (km.). Other receptors will be placed 
at distances of 2, 3, 4, etc. km. from the public access restriction until ambient 
significance is no longer impeached for the pollutant in question. 

For the COMPLEX I Modeling, a subset of the above receptors will be used 
which will include all receptors above stack height. The worst case 
concentration will be used to determine significant impact amoTJg the use of the 
two ISC Models and the COMPLEX I Model. 

V. METEOROLOGICAL DATA 

The ISCST and COMPLEX I Models will utilize five consecutive years of binary 
data constructed from Shreveport, Louisiana, National Weather Service (NWS) 
Station. surface observations and Longview, Texas NWS Station upper air 
radiosonde observations. The years of meteorological data proposed for 
modeling are 1981 through 1985. 

The ISCLT Model will use five consecutive separate years of joint frequency 
distribution stability array (STAR) data for the same years (1981 through 1985) 
as the binary data. 

Page 2 
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Woodward-Clyde Consultants 

Note: If any preconstruction monitoring is indicated due to the above analyses, 
a minimum of 4 months of ambient data for the pollutant in question may be 
required by the ADPCE before any refined modeling analysis may be 
completed. 

Page3 
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Woodward-Clyde Consultants 

RE1RIEVAL OF MAJOR/MINOR, AREA, AND MOBILE SOURCES INVENTORY 
FROM THE·ADPCE 

(ONE WEEK COMPLETION SCHEDULE) 

Once any impact areas for CO are identified from the previous screening analysis, a 
retrieval of other major and minor sources will be required from the· ADPCE. This 
retrieval will include the maximum radius of impact plus 50 km which defines the radius 
of the circle within which other sources of CO are to be considered. These sources will 
be used in any refined modeling which may be required for National Ambient Air 
Quality Standards. (NAAQS) analysis. 

If any impact areas for NOx are identified from the screening modeling, a retrieval of 
the inventory of other major, minor area and mobile sources will be required from the 
ADPCE. This retrieval will be similar to the CO retrieval except that other sources of 
NOx (annual allowable emissions) are to be considered. These sources will be used in 
any refined modeling which may be required for NAAQS analysis. In addition, if any 
complete PSD application for NOx has been submitted to the ADPCE which has a 
significant NOx impact on Ouachita County or a complete PSD application for NOx for 
a source located in Ouachita County has been submitted to the ADPCE since February 
8, 1988 a baseline retrieval of the inventory of actual emissions of major, minor, area 
and mobile sources for the minor source baseline date will be required from the 
ADPCE as well as current actual emissions from the same sources. 

The 20D criteria will be used to determine if sources outside of the impact area need 
be included. For long term analyses, if D is the distance (km) from the area of impact 

. boundary, the absolute value of emissions from sources less than 20D tons per year need 
not be included in refined modeling. For short term analyses, D is the distance (km) 
from the applicant's source. 

Page 4 
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Woodward-Clyde Consultants 

MEETING WITH THE ADPCE TO DISCUSS REFINED COMPLEX I 
MODELING PROTOCOL 

(SCHEDULE CONTINGENT ON ADPCE) 

In the event that ambient significance is indicated at any receptor for any pollutant at 
any receptor above stack height, a meeting will be required with the ADPCE 
(contingent of ADPCE availability for such a meeting) to discuss the protocol for 
modeling multiple stacks in complex terrain. 

PageS 
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Woodward-Clyde Consultants 

REFINED MODELING ANALYSIS 

(THREE WEEKS COMPLETION SCHEDULE FROM AGREEMENT 
ON COMPLEX MODELING PROTOCOL) 

A Refined NAAQS analysis will be performed, if necessa.ty, for CO using the 
ISC:ST and COMPLEX I Models with appropriate receptor spacing and all other 
inputs as previously discussed. 

B. Refined NAAQS and aass II increment analyses will be performed, if 
necessa.ty, for NOx using the ISCST and COMPLEX I Models with appropriate 
receptor spacing and all other inputs as previously discussed. If the NAAQS or 
allowable increments are exceeded, the ozone limiting method may be applied, 
if appropriate. 

Page 6 
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2822 O'Neal Lane 
Post Office Box 66317 
Baton Rouge, Louisiana 70896 
(504)751-1873 
FAX (504) 753-3616 

Woodward-Clyde Consultants 

I · . November 6, 1991 

Mr. David Morrow 
Permit Engineer 
Arkansas Department of Pollution Control and Geology 
8001 National Drive 
Post Office Box 9583 
Little Rock, Arkansas 72209 

Re: Completion of Modeling Protocol 
International Paper Company, PSD Application 
Camdem, Ouachita County, Arkansas 
wee File 91B531C-5 

Dear Mr. Morrow: 

wee has completed air dispersion modeling for impacts of modification analysis for the 
pending IPC-Camden PSD air permit application in accordance with our August 28, 1991 
protocol (Items I through V). 

The pollutants modeled were carbon monoxide (CO) and oxides of nitrogen (NOx). 
Enclosed is the modeling for both pollutants. The modeling analysis utilized the ISCLT 
and COMPLEX I models for NOx and the ISCST and COMPLEX I models for CO. 

Downwash, building wake effects, cavity analysis, receptor grids and meteorological data 
(as noted in items III, IV and V of the attached protocol) were utilized. 

The attached modeling shows no significant impact for NOx or CO (see Tables I, II and 
III). As a result of this, there was no need for a retrieval of other major and minor 
sources from the ADPCE emissions inventory. No refined modeling of either the NOx 
or CO emissions should be necessary. 

Consulting Engineers, Geologists 
and Environmental Scientists 

Offices in Other Principal Cities 
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Mr. David Morrow- 91B531C-5 
November 6, 1991 
Page 2 

Woodward-Clyde Consultants 

Please contact us at (504) 751-1873 if you have any questions regarding this letter or the 
enclosed modeling input/output 

Sincerely, /; //'J:/'/ 
4~% Dou~~W~lters Y 
Project Scientist 

l""-~hor.ca J. ;~ 
Anthony L. /ones, E. I. T. 
Project Engineer 

WSW:kdl 
Attachment 

cc: Mr. Russell Delezan, IPC, Dallas 
Mr. Craig M. Ratkey, IPC, Camden 

9!ll531C·5/MORROW.LTR IPI 
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Woodward-Clyde Consultants 

TABLE I 

RESULTS OF ISC MODELING RUNS 

Maximum Significance 
Concentration Level 

Time Period Model (pgjm•) (pg/m•) 

1 hour IS CST 372JJ 2000 
8 hour IS CST 11.69 500 

Annual ISCLT 0.54 1 

11-01.91 
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· Woodward-Clyde Consultants 

TABLE II 

RESULTS OF COMPLEX I MODELING RUNS 

Maximum Significance 
Concentration Level 

Time Period (J.tg/m') (J.tg/m') 

1 hour 6.38 2000 
8 hour 2.38 500 

Annual 0.12 1 

11-01-91 



Woodward-Clyde Consultants 

TABLE III 

APPLICABLE RESULTS 

Maximum Slgnlflcance 
Concentration Level 

Pollutant Time Period Model {pgfm') (pg/m') 

co 1 hour IS CST 31:1!) 2000 
8 hour IS CST 11.69 500 

NOx Annual ISCLT 0.54 1 

91n53JC-!I/MORROW.III Jrl 11.()1-91 
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APPENDIXH 

MODELING OUTPUT 

Woodward .Clyde 
Consultants 
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SEcriON H.1 

Woodward-Clyde 
Consultants 

1981 MODELING OUTPUT FOR NOx ISCLT 



•. 
ISCLT • VERSION DATED 90008 
lOWMAN EIIVIRONMENTAL ENGINEERING VERSION 6.95 

SESSION INFORMATION 

·. :uiPUT DATA fiLE. NAME.: ISCNOX8l.DTA • 
... 

• .. 
IIITPUT LIST FILE NAME : ISCNOX81.lST 

. 

'. . . :-. . . . 



- ISCI.T . ., .... ,,. .. ,.,,., __ IP CMDEM • - ICREEMIIIG • CDGEII • 1981 SHREVEPORT STAR auauaa PAGE 

• ISCLT IIPUT DATA • 

i. IUIIEtDF...cES• 1 
I 

IUIBER DF I MIS GRID SYSTEII POIHTS • 0 

IIJMBER DF Y MIS GRID STSTEII POIIITS a 0 

! . IUIBn DF SP£CIAL POIHTS • 749 

IIJMBER DF SEASONS • 1 

IIJMBER DF Vllll SPEED CWSES a 6 

IIJMBER DF STIIILITY CLASSES • 6 

IIJMBER DF Vllll DIRECTIOH CLASSES • 16 

FILE lUGER Of DATA FILE USED FOR REPORTS • 1 

THE PROGRAM IS IUN IM RutAL lilliE 

CONC£HTRATIIII CDEPOSITIIII) UIIJTS COHVERSIOH FACTOR aD. 1000DDDOE+D7 

AI:CELERATIIII OF GRAVITT (HETERS/SEC**Z) • 9.100 

MEIGHT OF IEASUREMEIIT OF WI liD SPEED (METERS) • 10.000 

CORRECTJIII MIGLE FOR GRID SYSTEM VERSUS DIRECTJIII DATA IIORTH (DEGREES) • 0.000 

DECAY COEFFICIENT aD.OOOOOOOOE+OO 

PROGRAM OPTION SWITCHES a 1, 1, 1, 1, 0, 3, 2, 2, 3, 2, 2, 0, 0, 0, 0, 0, 0, 1, 0, 1, 0, O, 1, 1, O, 

ALL SOURCES ARE USED TO FORM SOURCE COMBINAT!OH 1 

. '. 

, ..... 
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.... ISCLT **'*'*'***'** IP CAMDEN • MDX SCREENING • COGEN • 1981 SHREVEPORT STAR 

I· '( 

DISTANCE .DISTANCE 

CIET£RS) CMETEIIS ) 

. ELEVATION . 

• DISCRETE RECEPTOR TERRAIN ELEVATIONS (METERS) • 

X '( • ~- . ., 
O{STAIICE DJSTANCE · -DISTANCE· DISTANCE 

CNET£RS) CMETERS ) 

.. ****** PAGE 2 .... 

· ELEVATION · 
.• 

--········-------------------------·--------------------~------·------------------------------------------·········· 

516276.8 3711378.0 
516679.3 3711378.0 
517550.5 3711488.0 
518743.9 3711573.0 
520304.8 3711171.0 
520817.0 3711628.0 
518707.2 3712030.0 
518060.9 3712335.0 
517426.8 3713079.0 
516603.7 3713280.0 
516372.0 3712798.0 
516264.6 3712122.0 
516008.5 3712122.0 
516179.3 3712122.0 
515377.0 3711278.0 
515677.0 3711278.0 
515977.0 3711278.0 
516277.0 3711278.0 
516577.0 3711278.0 
516877.0 3711278.0 
517177.0 3711278.0 
515477.0 3711178.0 
515777.0 3711178.0 
516077.0 3711178.0 
516377.0 3711178.0 
516677.0 3711178.0 
516977.0 3711178.0 
515277.0 3711078.0 
515577.0 3711078.0 
515877.0 3711078.0 
516177.0 3711078.0 
516477.0 3711078.0 
516777.0 3711078.0 
517077.0 3711078.0 
515377.0 3710978.0 
515677.0 3710978.0 
515977.0 3710978.0 
516277.0 3710978.0 
516577.0 3710978.0 
516877.0 3710978.0 
517177.0 3710978.0 
515477.0 3710878.0 
515777.0 3710878.0 
516077.0 3710878.0 
516377.0 3710878.0 

. ' 

34.439460 
34.439460 
34.439460 
34.439460 
34.439460 
34.439460 
34.439460 
34.439460 
34.439460 
34.439460 
34.439460 
34.439460 
34.439460 
34.439460 
39.621080 
39.621080 
39.621080 
36.579170 
39.621080 
30.480100 
33.531160 
39.621080 
42.669090 
39.621080 
36.579170 
33.531160 
33.531160 
45.720150 
42.669090 
45.720150 
39.621080 
36.579170 
33.531160 
33.531160 
42.669090 
45.720150 
45.720150 
42.669090 
36.579170 
36.579170 
33.531160 
39.621080 
51.819210 
51.819210 
39.621080 

. ·. .... . . ". .. . . ... . • 

516411.0 3712159.0 
517079.3 3711378.0 
517530.5 3711317.0 
519914.6 3711573.0 
520304.8 3711024.0 
520402.3 3712176.0 
518280.4 3712030.0 
518060.9 3712878.0 
516993.9 3713079.0 
516603.7 3712884.0 
516256.2 3712774.0 
516264.6 3711598.0 
516115.2 3712189.0 
516264.6 3712122.0 
515477.0 3711278.0 
515777.0 3711278.0 
516077.0 3711278.0 
516377.0 3711278.0 
516677.0 3711278.0 
516977.0 3711278.0 
515277.0 3711178.0 
515577.0 3711178.0 
515877.0 3711178.0 
516177.0 3711178.0 
516477.0 3711178.0 
516777.0 3711178.0 
517077.0 3711178.0 
515377.0 3711078.0 
515677.0 3711078.0 
515977.0 3711078.0 
516277.0 3711078.0 
516577.0 3711078.0 
516877.0 3711078.0 
517177.0 3711078.0 
515477.0 3710978.0 
515777.0 3710978.0 
516077.0 3710978.0 
516377.0 3710978.0 
516677.0 3710978.0 
516977.0 3710978.0 
515277.0 3710878.0 
515577.0 3710878.0 
515877.0 3710878.0 
516177.0 3710878.0 
516477.0 3710878.0 

... 

34.439460 
34.439460 
34.439460 
34.439460 
34.439460 
34.439460 
34.439460 
34.439460 
34.439460 
34.439460 
34.439460 
34.439460 
34.439460 
34.439460 
39.621080 
39.621080 
39.621080 
39.621080 
33.531160 
30.480100 
39.621080 
39.621080 
42.669090 
36.579170 
36.579170 
33.531160 
33.531160 
42.669090 
45.720150 
42.669090 
36.579170 
39.621080 
33.531160 
33.531160 
36.579170 
48.771210 
45.720150 
39.621080 
39.621080 
36.579170 
45.720150 
42.669090 
48.771210 
45.720150 
39.621080 

.· ·- -.. 
. : .· 

. · . 

516679.3 3711159.0 
517079.3 3711549.0 
518743.9 3711171.0 
519914.6 3711171.0 
520707.2 3711024.0 
518707.2 3712176.0 
518280.4 3712250.0 
517426.8 3712878.0 
516993.9 3713280.0 
516372.0 3712884.0 
516276.8 3711378.0 
516008.5 3712006.0 
516179.3 3712061.0 
515277.0 3711278.0 
515577.0 3711278.0 
515877.0 3711278.0 
516177.0 3711278.0 
516477.0 3711278.0 
516777.0 3711278.0 
517077.0 3711278.0 
515377.0 3711178.0 
515677.0 3711178.0 
515977.0 3711178.0 
516277.0 3711178.0 
516577.0 3711178.0 
516877.0 3711178.0 
517177.0 3711178.0 
515477.0 3711078.0 
515777.0 3711078.0 
516077.0 3711078.0 
516377.0 3711078.0 
516677.0 3711078.0 
516977.0 3711078.0 
515277.0 3710978.0 
515577.0 3710978.0 
515877.0 3710978.0 
516177.0 3710978.0 
516477.0 3710978.0 
516777.0 3710978.0 
517077.0 3710978.0 
515377.0 3710878.0 
515677.0 3710878.0 
515977.0 3710878.0 
516277.0 3710878.0 
516577.0 3710878.0 

34.439460 
34.439460 
34.439460 
34.439460 
34.439460 
34.439460 
34.439460 
34.439460 
34.439460 
34.439460 
34.439460 
34:439460 
34.439460 
39.621080 
39.621080 
39.621080 
39.621080 
39.621080 
33.531160 
33.531160 
42.669090 
42.669090 
39.621080 
36.579170 
36.579170 
33.531160 
33.531160 
36.579170 
45.720150 
39.621080 
36.579170 
33.531160 
36.579170 
45.720150 
42.669090 
45.720150 
42.669090 
36.579170 
36.579170 
36.579170 
39.621080 
48.771210 
48.771210 
42.669090 
42.669090 

. ' . . ~ : .. ·:· . : .: . .. .··• 
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!', DI~~~CE DIST~CE 
(METERS) (METERS ) 

ELEVATION 

• DISCRETE RECEPTOR tERRAIN ELEVATIONS (MEtERS) (COIIT.) • 

I[ :y , , ELEVATION X· y 
DISTJJiCE, DlSTANCE·. , , DISTANCE DtSTANCE 

(NETERS) ~RS ) (METERS) (METERS ) 

******** PAGE 3-

·ELEVATION· 
. , 

···---------------·-------------------~------------------------------------~-----------------------~--·-··········--

516677 .o 3710878.0 
516977.0 3710878.0 
515277.0 3710778.0 
515577.0 3710778.0 
515877.0 3710778.0 
516177.0 3710778.0 
516477.0 3710778.0 
516777.0 3710778.0 

r- 517077.0 3710778.0 
L , 515377 .o 3710678.0 

515677.0 3710678.0 
515977.0 3710678.0 
516277.0 3710678.0 
516577.0 3710678.0 
516877.0 3710678.0 

I, 517177.0 3710678.0 
l 515477.0 3710578.0 

515777.0 3710578.0 
516077.0 3710578.0 
516377.0 3710578.0 
516677.0 3710578.0 
516977.0 3710578.0 
515277.0 3710478.0 
515577.0 3710478.0 
515877.0 3710478.0 
516177.0 3710478.0 
516477.0 3710478.0 
516777.0 3710478.0 
517077.0 3710478.0 
515377.0 3710378.0 
515677.0 3710378.0 
515977.0 3710378.0 
516277.0 3710378.0 
516577.0 3710378.0 
516877.0 3710378.0 
517177.0 3710378.0 
515477.0 3712276.0 
515777.0 3712276.0 
516077.0 3712276.0 
516377.0 3712276.0 
516677.0 3712276.0 
516977.0 3712276.0 
515277.0 3712376.0 
515577.0 3712376.0 
515877.0 3712376.0 

.. ·, 

45.720150 
39.621080 
45.720150 
42.669090 
51.819210 
45.720150 
45.720150 
51.819210 
45.720150 
42.669090 
45.720150 
54.861130 
45.720150 
48.771210 
48.771210 
36.579170 
51.819210 
54.861130 
51.819210 
51.819210 
51.819210 
39.621080 
45.720150 
54.861130 
57.909140 
54.861130 
51.819210 
48.771210 
39.621080 
48.771210 
57.909140 
57.909140 
48.771210 
48.771210 
51.819210 
36.579170 
30.480100 
30.480100 
30.480100 
30.480100 
30.480100 
30.480100 
30.480100 
30.480100 
33.531160 

. ·•· .. ··:-·. ., 

516777.0 3710878.0 
517077 .o 3710878.0 
515377.0 3710778.0 
515677.0 3710778.0 
515977.0 3710778.0 
516277.0 3710778.0 
516577.0 3710778.0 
516877.0 3710778.0 
517177.0 3710778.0 
515477.0 3710678.0 
515777.0 3710678.0 
516077 .o 3710678.0 
516377.0 3710678.0 
516677 .o 3710678.0 
516977.0 3710678.0 
515277.0 3710578.0 
515577.0 3710578.0 
515877.0 3710578.0 
516177.0 3710578.0 
516477.0 3710578.0 
516777.0 3710578.0 
517077.0 3710578.0 
515377.0 3710478.0 
515677.0 3710478.0 
515977.0 3710478.0 
516277.0 3710478.0 
516577.0 3710478.0 
516877.0 3710478.0 
517177.0 3710478.0 
515477.0 3710378.0 
515777.0 3710378.0 
516077.0 3710378.0 
516377.0 3710378.0 
516677.0 3710378.0 
516977.0 3710378.0 
515277.0 3712276.0 
51.5577.0 3712276.0 
515877.0 3712276.0 
516177.0 3712276.0 
516477.0 3712276.0 
516777.0 3712276.0 
517077.0 3712276.0 
515377.0 3712376.0 
515677.0 3712376.0 
515977.0 3712376.0 

. ·.:· . 

45.720150 
36.579170 
39.621080 
48.m21o 
51.819210 
45.720150 
45.720150 
48.771210 
36.579170 
45.720150 
48.771210 
54.861130 
45.720150 
51.819210 
45.720150 
45.720150 
51.819210 
54.861130 
51.819210 
51.819210 
45.720150 
39.621080 
51.819210 
51.819210 
57.909140 
51.819210 
51.819210 
45.720150 
36.579170 
51.819210 
57.909140 
51.819210 
48.771210 
48.771210 
45.720150 
30.480100 
30.480100 
30.480100 
33.531160 
30.480100 
27.429040 
27.429040 
30.480100 
33.531160 
36.579170 

516877.0 3710878.0 
517177.0 3710878.0 
515477.0 3710778.0 
515777.0 3710778.0 
516077.0 3710778.0 
516377.0 3710778.0 
516677.0 3710778.0 
516977.0 3710778.0 
515277.0 3710678.0 
515577.0 3710678.0 
515877.0 3710678.0 
516177.0 3710678.0 
516477.0 3710678.0 
516777.0 3710678.0 
517077.0 3710678.0 
515377.0 3710578.0 
515677.0 3710578.0 
515977.0 3710578.0 
516277.0 3710578.0 
516577.0 3710578.0 
516877.0 3710578.0 
517177.0 3710578.0 
515477.0 3710478.0 
515777.0 3710478.0 
516077.0 3710478.0 
516377.0 3710478.0 
516677.0 3710478.0 
516977.0 3710478.0 
515277.0 3710378.0 
515577.0 3710378.0 
515877.0 3710378.0 
516177.0 3710378.0 
516477.0 3710378.0 
516777.0 .3710378.0 
517077.0 3710378.0 
515377.0 3712276.0 
515677.0 3712276.0 
515977.0 3712276.0 
516277.0 3712276.0 
516577.0 3712276.0 
516877.0 3712276.0 
517177.0 3712276.0 
515477.0 3712376.0 
515777.0 3712376.0 
516077.0 3712376.0 

:··.· .. 

39.621080 
36.579170 
45.720150 
54.861130 
54.861130 
42.669090 
51.819210 
48.771210 
42.669090 
45.720150 
51.819210 
48.771210 
45.720150 
51.819210 
42.669090 
45.720150 
48.771210 
54.861130 
48.771210 
51.819210 
45.720150 
36.579170 
54.861130 
54.861130 
54.861130 
51.819210 
51.819210 
45.720150 
45.720150 
54.861130 
57.909140 
51.819210 
45.720150 
48.771210 
39.621080 
30.480100 
33.531160 
30.480100 
33.531160 
30.480100 
33.531160 
27.429040 
30.480100 
33.531160 
36.579170 

. .. · 
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' 

:x. . ' 
DISTANCE Dl~tANC~ • 

516177.0 3712376;0 
516477.0 3712376.0 
516777.0 3712376.0 
517077.0 3712376.0 

r 515377.o 3712476.o 
I . 515677.o 3712476.o 

515977.0 3712476.0 
516277.0 3712476.0 

(<'• 
516577.0 3712476.0 

I . 516877.o 3712476.o 
517177.0 3712476.0 
515477.0 3712576.0 
515777.0 3712576.0 
516077.0 3712576.0 
516377.0 3712576.0 r·> 

; . 516677.0 3712576.0 
! 

i A 

516977.0 3712576.0 
515277.0 3712676.0 
515577.0 3712676.0 
515877.0 3712676.0 
516177.0 3712676.0 
516477.0 3712676.0 
516777.0 3712676.0 
517077.0 3712676.0 
515377.0 3712776.0 
515677.0 3712776.0 
515977.0 3712776.0 
516277.0 3712776.0 
516577.0 3712776.0 
516877.0 3712776.0 
517177.0 3712776.0 
515477.0 3712876.0 
515777.0. 3712876.0 
516077.0 3712876.0 
516377.0 . 3712876.0 
516677.0 3712876.0 
516977.0 3712876.0 
515277.0 3712976.0 
515577.0 3712976.0 

. 515877.0 3712976.0 
516177.0 3712976.0 
516477.0 3712976.0 
516777.0 3712976.0 
517077.0 3712976.0 
515377.0 3713076.0 

· .. 
: ·: 

ELEVATION 

36.579170 
30.4811100 
27.429040 
27.429040 
33.531160 
33.531160 
33.531160 
33.531160 
30.480100 
27.429040 
27.429040 
30.480100 
33.531160 
36.579170 
30.480100 
30.480100 
27.429040 
30.480100 
33.531160 
33.531160 
36.579170 
30.480100 
27.429040 
27.429040 
27.429040 
33.531160 
33.531160 
30.480100 
27.429040 
27.429040 
30.480100 
27.429040 
27.429040 
33.531160 
27.429040 
27.429040 
27.429040 
27.429040 
27.429040 
33.531160 
33.531160 
27.429040 
30.480100 
27.429040 
27.429040 

• DISCRETE RECE~TOR TERRAIN ELEVATIONS (METERS) (CONT.)· 

516277.0 3712376.0 
516577.0 3712376.0 
516877.0 3712376.0 
517177.0 3712376.0 
515477.0 3712476.0 
515777.0 3712476.0 
516077.0 3712476.0 
516377.0 3712476.0 
516677.0 3712476.0 
516977.0 3712476.0 
515277.0 3712576.0 
515577.0 3712576.0 
515877.0 3712576.0 
516177.0 3712576.0 
516477.0 3712576.0 
516777.0 3712576.0 
517077.0 3712576.0 
515377.0 3712676.0 
515677.0 3712676.0 
515977.0 3712676.0 
516277.0 3712676.0 
516577.0 3712676.0 
516877.0 3712676.0 
517177.0 3712676.0 
515477.0 3712776.0 
515777.0 3712776.0 
516077.0 3712776.0 
516377.0 3712776.0 
516677.0 3712776.0 
516977.0 3712776.0 
515277.0 3712876.0 
515577.0 3712876.0 
515877.0 3712876.0 
516177.0 3712876.0 
516477.0 3712876.0 
516777.0 3712876.0 
517077.0 3712876.0 
515377.0 3712976.0 
515677.0 3712976.0 
515977.0 3712976.0 
516277.0 3712976.0 
516577.0 3712976.0 
516877.0 3712976.0 
517177.0 3712976.0 
515477.0 3713076.0 

:· : .. -

.ELEVATION 

33:531160 
30.480100 
27.429040 
30.480100 
30.480100 
33.531160 
36.579170 
30.480100 
30.480100 
24.381030 
33.531160 
30.480100 
33.531160 
33.531160 
30.480100 
27.429040 
24.381030 
30.480100 
33.531160 
33.531160 
33.531160 
30.480100 
24.381030 
27.429040 
27.429040 
27.429040 
33.531160 
30.480100 
27.429040 
27.429040 
27.429040 
27.429040 
30.480100 
30.480100 
27.429040 
30.480100 
30.480100 
27.429040 
27.429040 
33.531160 
27.429040 
27.429040 
30.480100 
27.429040 
27.429040 

X . y. 

·• DISTANt£ DI1>TANCE · 

516377.0 3712376.0 
516677.0 3712376.0 
516977.0 3712376.0 
515277.0 3712476.0 
515577.0 3712476.0 
515877.0 3712476.0 
516177.0 3712476.0 
516477.0 3712476.0 
516777.0 3712476.0 
517077.0 3712476.0 
515377.0 3712576.0 
515677.0 3712576.0 
515977.0 3712576.0 
516277.0 3712576.0 
516577.0 3712576.0 
516877.0 3712576.0 
517177.0 3712576.0 
515477.0 3712676.0 
515777.0 3712676.0 
516077.0 3712676.0 
516377.0 3712676.0 
516677.0 3712676.0 
516977.0 3712676.0 
515277.0 3712776.0 
515577.0 3712776.0 
515877.0 3712776.0 
516177.0 3712776.0 
516477.0 3712776.0 
516777.0 3712776.0 
517077.0 3712776.0 
515377.0 3712876.0 
515677.0 3712876.0 
515977.0 3712876.0 
516277.0 3712876.0 
516577.0 3712876.0 
516877.0 3712876.0 
517177.0 3712876.0 
515477.0 3712976.0 
515777.0 3712976.0 
516077.0 3712976.0 
516377.0 3712976.0 
516677.0 3712976.0 
516977.0 3712976.0 
515277.0 3713076.0 
515577.0 3713076.0 

... 

.,.,,,.,; PAGE 

ELEVATION 

30.480100 
27.429040 
27.429040 
33.531160 
30.480100 
33.531160 
36.579170 
30.480100 
27.429040 
27.429040 
33.531160 
33.531160 
33.531160 
33.531160 
30.480100 
27.429040 
27.429040 
33.531160 
33.531160 
33.531160 
30.480100 
30.480100 
27.429040 
27.429040 
33.531160 
33.531160 
33.531160 
27.429040 
27.429040 
30.480100 
27.429040 
33.531160 
30.480100 
27.429040 
27.429040 
30.480100 
30.480100 
27.429040 
27.429040 
33.531160 
27.429040 
27.429040 
30.480100 
27.429040 
27.429040 

4-· 

.· ... 
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·X y •· .ELEJIAT!Il!' 
.DISTANCE DISTANCE 

CRETERS) (METERS ) 

·DISCRETE RECEPTOR TERRAIN ELEVATIONS (METERS) (CONT.) • 

x·. . ' ELEVATI.DN · X y 

DISTANCE-DISTANCE DISTANCE DISTANCE· 

(METERS) (METERS ) (METERS) (METERS ) 

.., ........ *PAGE 5 **** 

.ELEVATIOI! 

········--·-·····--·-····---·---------------------------------········------------------------------------------···· 
515677.0 3713076.0 
515977.0 3713076.0 
516277.0 3713076.0 
516577.0 3713076.0 
516877.0 3713076.0 
517177.0 3713076.0 
515477.0 3713176.0 
515777.0 3713176.0 
516077.0 3713176.0 
516377.0 3713176.0 
516677.0 3713176.0 
516977.0 3713176.0 
515277.0 3712176.0 
515577.0 3712176.0 
515877.0 3712176.0 
516177.0 3712176.0 
515477.0 3712076.0 
515777,0 3712076.0 
516077.0 3712076.0 
515377.0 3711976.0 
515677.0 3711976.0 
515977.0 3711976.0 
515277.0 3711876.0 
515577.0 3711876.0 
515877.0 3711876.0 
516177.0 3711876.0 
515477.0 3711776.0 
515777.0 3711776.0 
516077.0 3711776.0 
515377.0 3711676.0 
515677.0 3711676.0 
515977.0 3711676.0 
515277.0 3711576.0 
515577.0 3711576.0 
515877.0 3711576.0 
516177.0 3711576.0 

. 515477.0 3711476.0 
515777.0 3711476.0 
516077.0 3711476.0 
512277.0 3709378.0 
515277.0 3709378.0 .. 
518277.0 3709378.0 
521277.0 3709378.0 
512277.0 3708378.0 
515277.0 3708376.0 

27.429040 
27.429040 
27.429040 
27.429040 
30.480100 
30.480100 
27.429040 
30.480100 
30.480100 
27.429040 
27.429040 
27.429040 
33.531160 
30.480100 
30.480100 
33.531160 
33.531160 
33.531160 
30.480100 
33.531160 
33.53:160 
33.531160 
36.579170 
33.531160 
33.531160 
33.531160 
33.531160 
33.531160 
33.531160 
36.579170 
36.579170 
33.531160 
39.621080 
39.621080 
36.579170 
39.621080 
39.621080 
39.621080 
39.621080 
60.960200 
57.909140 
60.960200 
30.480100 
46.771210 
48.771210 

515777 .o 3713076.0 
516077 .o 3713076.0 
516377 .o 3713076.0 
516677 .o 3713076.0 
516977,0 3713076.0 
515277.0 3713176.0 
515577.0 3713176.0 
515877.0 3713176.0 
516177.0 3713176.0 
516477.0 3713176.0 
516777.0 3713176.0 
517077.0 3713176.0 
515377.0 3712176.0 
515677.0 3712176.0 
515977.0 3712176.0 
515277.0 3712076.0 
515577.0 3712076.0 
515877.0 3712076.0 
516177.0 3712076.0 
515477.0 3711976.0 
515777.0 3711976.0 
516077.0 3711976.0 
515377.0 3711876.0 
515677.0 3711876.0 
515977.0 3711876.0 

. 515277.0 3711776.0 
515577.0 3711776.0 
515877.0 3711776.0 
516177.0 3711776.0 
515477.0 3711676.0 
515777.0 3711676.0 
516077.0 3711676.0 
515377.0 3711576.0 
515677.0 3711576.0 
515977.0 3711576.0 
515277.0 3711476.0 
515577.0 3711476.0 
515877.0 3711476.0 
516177.0 3711476.0 
513277.0 3709378.0 
516277.0 3709378.0 
519277.0 3709378.0 
522277.0 3709378.0 
513277.0 3706376.0 
516277.0 3708376.0 

. ·. · . 

27.429040 
27.429040 
24.381030 
30.480100 
30.480100 
27.429040 
27.429040 
30.480100 
27.429040 
27.429040 
30.480100 
30.480100 
30.480100 
30.480100 
30.480100 
30.480100 
30.480100 
33.531160 
33.531160 
30.480100 
33.531160 
33.531160 
30.480100 
33.531160 
33.531160 
36.579170 
33.531160 
33.531160 
33.531160 
36.579170 
33.531160 
33.531160 
39.621080 
36.579170 
36.579170 
39.621080 
36.579170 
39.621080 
39.621080 
73.149190 
45.720150 
30.480100 
27.429040 
76.200250 
36.579170 

515877.0 3713076.0 
516177.0 3713076.0 
516477.0 3713076.0 
516777.0 3713076.0 
517077.0 3713076.0 
515377.0 3713176.0 
515677.0 3713176.0 
515977.0 3713176.0 
516277.0 3713176.0 
516577.0 3713176.0 
516877.0 3713176.0 
517177.0 3713176.0 
515477.0 3712176.0 
515777.0 3712176.0 
516077.0 3712176.0 
515377.0 3712076.0 
515677.0 3712076.0 
515977.0 3712076.0 
515277.0 3711976.0 
515577.0 3711976.0 
515877.0 3711976.0 
516177.0 3711976.0 
515477.0 3711876.0 
515777.0 3711876.0 
516077.0 3711876.0 
515377.0 3711776.0 
515677.0 3711776.0 
515977.0 3711776.0 
515277.0 3711676.0 
515577.0 3711676.0 
515877.0 3711676.0 
516177.0 3711676.0 
515477.0 3711576.0 
515777.0 3711576.0 
516077.0 3711576.0 
515377.0 3711476.0 
515677.0 3711476.0 
515977.0 3711476.0 
511277.0 3709378.0 
514277.0 3709378.0 
517277.0 3709378.0 
520277.0 3709378.0 
511277.0 3708378.0 
514277.0 3708378.0 
517277.0 3708376.0 

-,. .. 

27.429040 
27.429040 
27.429040 
33.531160 
30.480100 
27.429040 
27.429040 
27.429040 
27.429040 
27.429040 
33.531160 
42.669090 
33.531160 
30.480100 
33.531160 
30.480100 
33.531160" 
33.531160 
33.531160 
30.480100 
33.531160 
30.480100 
33.531160 
33.531160 
33.531160 
33.531160 
33.531160 
33.531160 
39.621080 
36.579170 
33.531160 
36.579170 
39.621080 
33.531160 
36.579170 
39.621080 
36.579170 
39.621080 
64.011250 
64.011250 
42.669090 
30.480100 
67.059270 
70.101180 
64.011250 

.. ... 
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• DISCRETE RECEPTOR TERRAIN ELEVATIONS (METERS) (CONT.) • 

r 
X • T 

DISTAIIC£. DISTANCE . 
ELEVATION 

·. 
X T 

DISTANCE DISTANCE 
ELEVATION X T 

. DISTANCE DISTANCE 
ELEVATION 

·ctElERS) (IIETERS ). (METERS) (METERS .) (METERS) (METERS ) l .. ······---------------------···············--------------------------------------------------------------------------

518277.0 3708378.0 
521277.0 3708378.0 

1

1

: . 512277.0 3707378.0 
515277.0 3707378.0 

I 

I 
518277.0 3707378.0 
521277.0 3707378.0 
512277.0 3706378.0 
515277.0 3706378.0 

I · 518277.0 3706378.0 
521277.0 3706378.0 

I · 522402.0 3710378.0 
511277.0 3714176.0 

I 514277.o 3714176.o 
L . 517277.o 3714176.o 

520277.0 3714176.0 
511277.0 3715176.0 
514277.0 3715176.0 
517277.0 3715176.0 
520277.0 3715176.0 
511277.0 3716176.0 
514277.0 3716176.0 
517277.0 3716176.0 
520277.0 3716176.0 
511277.0 3717176.0 
514277.0 3717176.0 
517277.0 3717176.0 
520277.0 3717176.0 
511277.0 3713176.0 
514277.0 3713176.0 
513277.0 3712176.0 
512277.0 3711176.0 
511277.0 3709378.0 
514277.0 3709378.0 
517277.0 3709378.0 
520277.0 3709378.0 
511277.0 3708378.0 
514277.0 3708378.0 
517277.0 3708378.0 
520277.0 3708378.0 
511277.0 3707378.0 
514277.0 3707378.0 
517277.0 3707378.0 
520277.0 3707378.0 
511277.0 3706378.0 
514277.0 3706378.0 

48.771210 
27.429040 
67.059270 
60.960200 
48.771210 
27.429040 
73.149190 
67.059270 
54.861130 
30.480100 
27.429040 
36.579170 
30.480100 
70.101180 
30.480100 
45.720150 
51.819210 
30.480100 
24.381030 
60.960200 
60.960200 
30.480100 
33.531160 
48.771210 
60.960200 
30.480100 
30.480100 
42.669090 
36.579170 
39.621080 
64.011250 
64.011250 
64.011250 
42.669090 
30.480100 
67.059270 
70.101180 
64.011250 
30.480100 
54.861130 
54.861130 
67.059270 
27.429040 
73.149190 
64.011250 

519277.0 3708378.0 
522277 .o 3708378.0 
513277 .o 37073711.0 
516277 .o 3707378.0 
519277 .o 3707378.0 
522277.0 3707378.0 
513277.0 3706378.0 
516277.0 3706378.0 
519277.0 3706378.0 
522277.0 3706378.0 
522402.0 3711378.0 
512277.0 3714176.0 
515277.0 3714176.0 
518277.0 3714176.0 
521277.0 3714176.0 
512277.0 3715176.0 
515277.0 3715176.0 
518277.0 3715176.0 
521277.0 3715176.0 
512277.0 3716176.0 
515277.0 3716176.0 
518277.0 3716176.0 
521277.0 3716176.0 
512277.0 3717176.0 
515277.0 3717176.0 
518277.0 3717176.0 
521277.0 3717176.0 
512277.0 3713176.0 
511277.0 3712176.0 
514277.0 3712176.0 
513277.0 3711176.0 
512277.0 3709378.0 
515277.0 3709378.0 
518277.0 3709378.0 
521277.0 3709378.0 
512277.0 3708378.0 
515277.0 3708378.0 
518277.0 3708378.0 
521277.0 3708378.0 
512277.0 3707378.0 
515277.0 3707308.~ 

518277.0 3707378.0 
521277.0 3707378.0 
512277.0 3706378.0 
515277.0 3706378.0 

.. .·· 

30.480100 
27.429040 
64.011250 
48.771210 
33.531160 
27.429040 
64.011250 
48.771210 
36.579170 
27.429040 
30.480100 
36.579170 
48.771210 
33.531160 
30.480100 
60.960200 
54.861130 
30.480100 
30.480100 
39.621080 
70.101180 
30.480100 
27.429040 
54.861130 
42.669090 
33.531160 
27.429040 
36.579170 
36.579170 
33.531160 
39.621080 
60.960200 
57.909140 
60.960200 
30.480100 
48.771210 
48.771210 
48.771210 
27.429040 
67.059270 
60.960200 
48.771210 
27.429040 
73.149190 
67.059270 

520277.0 3708378.0 
511277 .o 3707378.0 
514277.0 3707378.0 
517277.0 3707378.0 
520277.0 3707378.0 
511277.0 3706378.0 
514277.0 3706378.0 
517277.0 3706378.0 
520277.0 3706378.0 
523277.0 3706378.0 
522402.0 3712378.0 
513277.0 3714176.0 
516277.0 3714176.0 
519277.0 3714176.0 
522277.0 3714176.0 
513277.0 3715176.0 
516277.0 3715176.0 
519277.0 3715176.0 
522277.0 3715176.0 
513277.0 3716176.0 
516277.0 3716176.0 
519277.0 3716176.0 
522277.0 3716176.0 
513277.0 3717176.0 
516277.0 3717176.0 
519277.0 3717176.0 
522277.0 3717176.0 
513277.0 3713176.0 
512277.0 3712176.0 
511277.0 3711176.0 
514277.0 3711176.0 
513277.0 3709378.0 
516277.0 3709378.0 
519277 .o 3709378.0 
522277.0 3709378.0 
513277.0 3708378.0 
516277.0 3708378.0 
519277.0 3708378.0 
522277.0 3708378.0 
513277.0 3707378.0 
516277.0 3707378.0 
519277.0 3707378.0 
522277.0 3707378.0 
513277.0 3706378.0 
516277.0 3706378.0 

•· .. ··· 

30.480100 
54.861130 
54.861130 
67.059270 
27.429040 
73.149190 
64.011250 
48.771210 
30.480100 
27.429040 
30.480100 
33.531160 
48.771210 
27.429040 
30.480100 
39.621080 
39.621080 
27.429040 
30.480100 
51.819210 
24.381030 
30.480100 
27.429040 
60.960200 
30.480100 
36.579170 
27.429040 
36.579170 
39.621080 
48.771210 
45.720150 
73.149190 
45.720150 
30.480100 
27.429040 
76.200250 
36.579170 
30.480100 
27.429040 
64.011250 
48.771210 
33.531160 
27.429040 
64.011250 
48.771210 
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• DISCIETE IECEPTIII TERRAIN ELEVATIONS (METERS) CCOIIT .) • 

I y ELEVA~ION x·· y ELEVATION X y . ELEVATION 

DISTAIIC£ ~!STANCE DISTANCE DISTANCE DISTANCE DISTANCE 

CNETERS) CMETERS ) (METERS) (METERS ) (METERS) (METERS ) 

........................................................................................................................................ 

517277.D 37063711.0 411.77121D 518277.0 37063711.0 54.161130 519277.0 37063711.0 36.579170 

520277.0 37063711.0 30.4110100 521277.0 37063711.0 30.4110100 522277.0 3706378.0 27.429040 

523277.0 3706378.0 27.429040 522402.0 3710378.0 27.429040 522402.0 3711378.0 30.4110100 

522402.0 3712378.0 30.4110100 511277.0 3714176.0 36.579170 512277.0 3714176.0 36.579170 

513277.0 3714176.0 33.531160 514277.0 3714176.0 30.4110100 515277.0 3714176.0 411.771210 

516277.0 3714176.0 411.771210 517277.0 3714176.0 70.101180 518277.0 3714176.0 33.531160 

519277.0 3714176.0 27.429040 520277.0 3714176.0 30.4110100 521277.0 3714176.0 30.4110100 

522277.0 3714176.0 30.480100 511277.0 3715176.0 45.720150 512277.0 3715176.0 60.960200 

513277.0 3715176.0 39.621080 514277.0 3715176.0 51.819210 515277.0 3715176.0 54.161130 

516277.0 3715176.0 39.621080 517277.0 3715176.0 30.4110100 518277.0 3715176.0 30.480100 

519277.0 3715176.0 27.429040 520277.0 3715176.0 24.381030 521277.0 3715176.0 30.480100 

522277.0 3715176.0 30.480100 511277.0 3716176.0 60.960200 512277.0 3716176.0 39.621080 

513277.0 3716176.0 51.819210 514277.0 3716176.0 60.960200 515277.0 3716176.0 70.101180 

516277.0 3716176.0 24.381030 517277.0 3716176.0 30.4110100 518277.0 3716176.0 30.4110100 

519277.0 3716176.0 30.480100 520277.0 3716176.0 33.531160 521277.0 3716176.0 27.429040 

522277.0 3716176.0 27.429040 511277.0 3717176.0 411.771210 512277.0 3717176.0 54.161130 

513277.0 3717176.0 60.960200 514277.0 3717176.0 60.960200 515277.0 3717176.0 42.669090 

516277.0 3717176.0 30.480100 517277.0 3717176.0 30.480100 518277.0 3717176.0 33.531160 

519277.0 3717176.0 36.579170 520277.0 3717176.0 30.480100 521277.0 3717176.0 27.429040 

522277.0 3717176.0 27.429040 511277.0 3713176.0 42.669090 512277.0 3713176.0 36.579170 

513277.0 3713176.0 36.579170 514277.0 3713176.0 36.579170 511277.0 3712176.0 36.579170 

512277.0 3712176.0 39.621080 513277.0 3712176.0 39.621080 514277.0 3712176.0 33.531160 

511277.0 3711176.0 48.771210 512277.0 3711176.0 64.011250 513277.0 3711176.0 39.621080 

514277.0 3711176.0 45.720150 516500.0 3708100.0 67.668870 518100.0 3709350.0 79.251300 

514500.0 3708800.0 80.470510 517300.0 3714400.0 76.200250 
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• ISCLT INPUT DATA (CONT.) • 

• AMBIENT AIR TEMPERATURE (DEGREES ICELVIN) • 

STABILITY STABILITY STABILITY STABILITY ·sTABILITY STAB_ILITY 

CATEGORY 1 CATEGORY 2 CATEGORY 3 CATEGORY 4 CATEGORY 5 CATEGORY 6 

11EAS011 1 293.0000 293.0000 293.0000 293.0000 293.0000 293.0000 

• MIXING LAYER HEIGHT (METERS) • 

SEASOII 1 

IIIIID SPEED IIIIID SPEED IIIIID SPEED IIIIID SPEED IIIIID SPEED IIIIID SPEED 

CATEGORY 1 CATEGORY 2 CATEGORY 3 CATEGORY 4 CATEGORY 5 CATEGORY 6 

I: STABILITY CATEGORY 1D.1DDDODE+05D.100DDDE+D5D.1DDDDDE+D5D. 1DDDDDE+05D. 1DODDDE+D5D.1DDDDDE+D5 

STABILITY CATEGORY 2D.1DDDDDE+D5D.1DDDDDE+D5D.100DDDE+05D.1DDDODE+D5D.10DDDDE+D5D.1DDDDDE+D5 

STABILITY CATEGORY 3D.1DDDDDE+D5D.1DDDDDE+D5D.1DDDDDE+D5D.1DDDDDE+D5D.1DDDDDE+D5D.1DDOODE+D5 

STABILITY CATEGORY 4D.1DDDDDE+D5D.1DDDDDE+D5D.1DDDDDE+D5D.1DDDDDE+D5D.1DODDDE+D5D.1DDDDDE+D5 

STABILITY CATEGORY 5D.1DDDDDE+D5D.1DDDDDE+D5D.1DDDDDE+D5D.1DDDDDE+D5D.1DDDDDE+D5D.1DDDDDE+D5 

STABILITY CATEGORY 60.1DDDDDE+D5D.1DDDDDE+D5D.1DDDDDE+D5D.1DDDDDE+D5D.100000E+050.100000E+05 

• FREQUENCY OF OCCURRENCE OF IIIIID SPEED, DIRECTION AND STABILITY • 

SEASOII 1 

STABILITY CATEGORY 1 

IIIIID SPEED IIIND SPEED IIINO SPEED IIIND SPEED IIIND SPEED IIIND SPEED 

CATEGORY 1 CATEGORY 2 CATEGORY 3 CATEGORY 4 CATEGORY 5 CATEGORY 6 

DIRECTION ( 1.50DOHPS)( 2.50DOMPS)( 4.3000MPS)( 6.8DDOMPS)( 9.5000MPS)(12.5000MPS) 

(DEGREES) 
0.000 0.000130D1 0.00080009 0.00000000 0.00000000 0.00000000 0.00000000 

22.50D O.OODDDDOO 0.00011001 0.00000000 0.00000000 0.00000000 O.ODOOOOOO 

45.000 0.00001000 0.00046005 0.00000000 0.00000000 0.00000000 O.ODOODDDD 

67.5DD D.DDOOOOOO D.00011001 D.OOOOOOOO O.OOODDDDD O.ODDDDDOD O.ODDDDDDD 

9D.DOD D.D0001000 D.00034004 O.OOOOOOOD O.OOOOODOO O.DODOOOOO D.OOODDODD 

112.500 0.00000000 D.00011001 O.ODOOOOOO O.OOODDDDO O.ODODDDDO O.DDDDODDD 

135.DDD D.DDD12D01 O.DDD34004 O.DDDODDDD O.ODOODDDD O.DDDDDDOD O.DDOOOOOO 

157.5DD O.DDDDODOO O.OOD23DD3 O.DOOODOOD O.ODDDDDDD D.DDDDDDDD O.ODODDDDD 

1BD.OOD O.DOD240D3 O.DDD68D07 O.DDDODDDD O.ODDDDDOO O.OOOODDOO O.OOOOODDD 

202.5DD O.ODDD2DDD O.OD1D3011 O.ODDDDDDD O.ODDODDDO O.OODDDDDD 0.00000000 

225.0DD 0.00024003 0.00057006 0.00000000 O.OOOOODOO O.OOOOODOO O.OODDDOOO 

247.500 O.OOOODOOO O.DDD23003 0.00000000 O.OOOOOOOD 0.00000000 0.00000000 

270.00D 0.00013001 O.OD068DD7 O.ODOOOODO O.ODDDOOOO O.OOOODOOO O.OOOOOOOD 

292.5DO 0.00012DD1 O.ODD11001 O.OOOODOOO O.ODOOOOOO 0.00000000 O.OOOOOODO 

315.00D O.OD035004 0.00034004 O.ODDOODOO O.OOOOOOOD O.ODOOODDO 0.00000000 

337.500 O.OODDDDDD O.DDD110D1 O.DDDDDDDD O.OOOOOODD O.ODDDDDDD O.OODDDDOD 

auauu PAGE a--
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( • ISClT INPUT DATA (CDIIT .) • 

i 

[' 
• FREQUENCY OF OCaJRRENCE DF IIIND SPEED, DIRECTJOII AND STABJLITT • 

SEASOII 1 

)''' STABJLITT CATEGORY 2 

I 
IIIND SPEED IIIND SPEED IIJND SPEED IIIND SPEED IIIND SPEED IIIND SPEED 

r CATEGORY 1 CATEGORY 2 CATEGORY 3 CATEGORY 4 CATEGORY 5 CATEGORY 6 

DIRECT lOll ( 1.5000MPS)( 2.5000MPS)( 4.3000MPS)( 6.8000MPS)( 9.5000MPS)(12.500011PS) 
I 

(DEGREES) 
0.000 0.00079009 0.00331036 0.00126014 0.00000000 0.00000000 0.00000000 

I 22.500 0.00021002 0.00160018 0.00091010 0.00000000 0.00000000 0.00000000 

45.000 0.00058006 0.00171019 0.00091010 0.00000000 0.00000000 0.00000000 

67.500 0.00007001 0.00114013 0.00114013 0.00000000 0.00000000 0.00000000 

f 90.000 0.00063007 0.00251028 0.00114013 0.00000000 0.00000000 0.00000000 

112.500 0.00118013 0.00171019 0.00205023 0.00000000 0.00000000 0.00000000 

135.000 0.00102011 0.00308034 0.00137015 0.00000000 0.00000000 0.00000000 

157.500 0.00033004 0.00148016 0.00080009 0.00000000 0.00000000 0.00000000 

180.000 0.00151017 0.00525058 0.00274030 0.00000000 0.00000000 0.00000000 

202.500 0.00047005 0.00194021 0.00240026 0.00000000 0.00000000 0.00000000 

225.000 o.ooonoo8 0.00297033 0.00297033 0.00000000 0.00000000 0.00000000 

247.500 0.00119013 0.00388043 0.00297033 0.00000000 0.00000000 0.00000000 

270.000 0.00131014 0.00183020 0.00137015 0.00000000 0.00000000 0.00000000 

292.500 0.00004000 0.00068007 0.00068007 0.00000000 0.00000000 0.00000000 

I 315.000 0.00024003 0.00205023 0.00103011 0.00000000 0.00000000 0.00000000 

! I, 337.500 0.00106012 0.00171019 0.00183020 0.00000000 0.00000000 0.00000000 

SEASON 1 

STABILITY CATEGORY 3 

~IND SPEED ~!NO SPEED IIIND SPEED ~!NO SPEED ~!NO SPEED IIIND SPEED 
CATEGORY 1 CATEGORY 2 CATEGORY 3 CATEGORY 4 CATEGORY 5 CATEGORY 6 

DIRECTION ( 1.500DHPS)( 2.5000MPS)( 4.300DHPS)( 6.8000MPS)( 9.5000MPS)C12.5000MPS) 

(DEGREES) 
0.000 0.00041005 0.00342038 0.00856094 0.00046005 0.00000000 0.00000000 

22.500 0.00013001 0.00148016 0.00365040 0.00034004 0.00000000 0.00000000 

45.000 0.00037004 0.00148016 0.00320035 0.00011001 0.00000000 0.00000000 

67.500 0.00037004 0.00148016 0.00365040 0.00000000 0.00000000 0.00000000 

90.000 0.00070008 0.00240026 0.00514056 0.00023003 0.00000000 0.00000000 

112.500 0.00061007 0.00285031 0.00434048 0.00046005 0.00000000 0.00000000 

135.000 0.00040004 0.00331036 '0.00457050 0.00046005 0.00000000 0.00000000 

157.500 0.00040004 0.00331036 0.00514056 0.00126014 0.00000000 0.00000000 

180.000 0.00081009 0.00525058 0.01450159 0.00274030 0.00023003 0.00000000 

202.500 0.00029003 0.00194021 0.00525058 0.00080009 0.00000000 0.00000000 

225.000 0.00016002 0.00194021 0.00400044 0.00023003 0.00000000 0.00000000 

247.500 0.00042005 0.00354039 0.00468051 0.00057006 0.00000000 0.00000000 

270.000 0.00041005 0.00194021 0.00297033 0.00034004 0.00000000 0.00000000 

292.500 0.00035004 0.00126014 0.00103011 0.00034004 0.00000000 0.00000000 

315.000 0.00019002 0.00228025 0.00297033 0.00080009 0.00000000 0.00000000 

337.500 0.00023003 0.00126014 0.00365040 0.00023003 0.00000000 0.00000000 
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( 

I • ISCLT INPUT DATA (CONT.) • 

r , • FREQUENCY OF OCCURRENCE OF WIND SPEED, DIRECTION AIIO STABILITY • 

_, 
1 STAIILITY CATEGORY 4 
I 

\ 

WIIID SPEED WINO SPEED IIINO SPEED WIIID SPEED IIIIID SPEED IIINO SPEED 

CATEGORY 1 CATEGORY 2 CATEGORY 3 CATEGORY 4 CATEGORY 5 CATEGORY 6 

DIRECTION C 1.5000MPS)( 2.5000HPS)( 4.3000MPS)( 6.8(H)DMPS)( 9.5000HPS)(12.5000HPS) 

(DEGREES) 
I 0.000 0.00102011 D.D0753083 0.011161205 0.00947104 0.00023003 0.00011001 

I 22.500 0.00081009 0.00297033 0.00993109 0.00365040 0.00000000 0.00011001 

45.000 0.00064007 0.00377041 0.01142126 0.00285031 0.00000000 0.00000000 

( 
67.500 0.00096011 0.00445049 0.01256138 0.00445049 0.00000000 0.00000000 

90.000 0.00088010 0.00491054 0.01473162 0.00274030 0.00000000 0.00000000 
I. 112.500 0.00127014 0.00628069 0.01073118 0.00365040 0.00000000 0.00000000 

135.000 0.00283031 0.01050115 0.02123233 0.00719079 0.00023003 0.00000000 

157.500 0.00140015 0.00753083 0.01324146 0.00559061 0.00034004 0.00011001 

180.000 0.00217024 0.01142126 0.03870425 0.02614287 0.00228025 0.00068007 

202.500 0.00091010 0.00400044 0.00936103 0.00811089 0.00023003 0.00000000 

225.000 0.00094010 0.00308034 0.00856094 0.00548060 0.00046005 0.00023003 

247.500 0.00088010 0.00491054 0.00422046 0.00400044 0.00000000 0.00000000 

270.000 0.00058006 0.00445049 0.00297033 0.00365040 0.00057006 0.00011001 

292.500 0.00082009 0.00308034 0.00457050 0.00457050 0.00240026 0.00023003 

315.000 0.00098011 0.00342038 0.00674074 0.01267139 0.00285031 0.00034004 

337.500 0.00029003 0.00160018 0.00753083 0.00708078 0.00068007 0.00000000 

SEASON 1 

STABILITY CATEGORY 5 

WIND SPEED WIND SPEED WIND SPEED WIND SPEED WIND SPEED WIND SPEED 

CATEGORY 1 CATEGORY 2 CATEGORY 3 CATEGORY 4 CATEGORY 5 CATEGORY 6 

DIRECTION ( 1.5000MPS)( 2.5000MPS)( 4.3000MPS)( 6.8000MPS)( 9.5000MPS)(12.5000MPS) 

(DEGREES) 
0.000 0.00000000 0.00365040 0.00628069 0.00000000 0.00000000 0.00000000 

22.500 0.00000000 0.00080009 0.00183020 0.00000000 0.00000000 0.00000000 

45.000 0.00000000 0.00091010 0.00194021 0.00000000 0.00000000 0.00000000 

67.500 0.00000000 0.00183020 0.00422046 0.00000000 0.00000000 0.00000000 

90.000 0.00000000 0.00525058 0.00263029 0.00000000 0.00000000 0.00000000 

112.500 0.00000000 0.00491054 0.00057006 0.00000000 0.00000000 0.00000000 

135.000 . 0.00000000 0.01142126 0.00194021, 0.00000000 0.00000000 0.00000000 

157.500 0.00000000 0.00788087 0.00285031 0.00000000 0.00000000 0.00000000 

180.000 0.00000000 0.01553171 0.01073118 0.00000000 0.00000000 0.00000000 

202.500 0.00000000 0.00445049 0.00377041 0.00000000 0.00000000 0.00000000 

225.000 0.00000000 0.00445049 0.00308034 0.00000000 0.00000000 0. tJIJOOOOOO 

247.500 0.00000000 0.00274030 0.00205023 0.00000000 0.00000000 0.00000000 

270.000 0.00000000 0.00365040 0.00240026 0.00000000 0.00000000 0.00000000 

292.500 0.00000000 0.00160018 0.00445049 0.00000000 0.00000000 0.00000000 

315.000 0.00000000 0.00171019 0.00594065 0.00000000 0.00000000 0.00000000 

337.500 0.00000000 0.00091010 0.00194021 0.00000000 0.00000000 0.00000000 
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• ISCLT INPUT DATA (COIIT .) • 

• FREQUENCY Of OCCURRENCE OF IIIIID SPEED, DIRECTION A11D STABILITY • 

lEASON 1 

STABILITY CATEGOitY 6 

IIIIID SPEED IIIIID SPEED IIIIID SPEED IIIIID SPEED IIIND SPEED IIIND SPEED 

CATEGOitY 1 CATEGOitY 2 CATEGOitY 3 CATEGOitY 4 CATEGOitY 5 CATEGOitY 6 

DIRECTION ( 1.5000MPS)( 2.5000MPS)( 4.3000MPS)( 6.8000MPS)( 9.5000MPS)(12.5000NPS) 

(DEGREES) 
0.000 0.0074608Z 0.00753083 0.00000000 0.00000000 0.00000000 0.00000000 

22.500 0.00374041 0.00297033 0.00000000 0.00000000 0.00000000 0.00000000 

45.000 0.00307034 0.00285031 O.OODDDDOO 0.00000000 0.00000000 0.00000000 

67.500 0.00348038 0.00342038 0.00000000 0.00000000 0.00000000 0.00000000 

90.000 0.00524058 0.00502055 0.00000000 o.oooooooo 0.00000000 0.00000000 

112.500 0.00605066 0.00342038 0.00000000 0.00000000 0.00000000 0.00000000 

135.000 0.01317145 0.00696076 0.00000000 0.00000000 0.00000000 0.00000000 

157.500 0.01043115 0.00674074 0.00000000 0.00000000 0.00000000 0.00000000 

180.000 0.01803198 0.01553171 0.00000000 0.00000000 0.00000000 0.00000000 

202.500 0.00936103 0.00742082 0.00000000 0.00000000 0.00000000 0.00000000 

225.000 0.00973107 0.00902099 0.00000000 0.00000000 0.00000000 0.00000000 

247.500 0.01419156 0.00890098 0.00000000 0.00000000 0.00000000 0.00000000 

270.000 0.02072228 0.01164128 0.00000000 o.oooooooo 0.00000000 0.00000000 

292.500 0.00617068 0.00468051 0.00000000 0.00000000 0.00000000 0.00000000 

315.000 0.00446049 0.00422046 0.00000000 0.00000000 0.00000000 0.00000000 

337.500 0.00111012 0.00126014 0.00000000 0.00000000 o.oooooooo 0.00000000 

• VERTICAL POTENTIAL TEMPERATURE GRADIENT (DEGREES KELVIN/METER) · 

IIINO SPEED IIIND SPEED WINO SPEED IIINO SPEED IIINO SPEED IIINO SPEED 

CATEGORY 1 CATEGORY 2 CATEGORY 3 CATEGORY 4 CATEGORY 5 CATEGORY 6 

STABILITY CATEGORY 10.0000DOE+DOO.DOOOOOE+ODO.OOODOOE+OOO.OOOOODE+ODD.OOOOOOE+ODO.OODDODE+DO 

STABILITY CATEGORY 2D.OOOODOE+OOO.OOOODDE+OOO.OOOOOOE+OOO.OOOOODE+OOO.OOOOODE+OOO.OOOOOOE+OO 

STABILITY CATEGORY 30.000DDOE+ODD.DOOOODE+DDO.OOOOODE+OOO.DOOODDE+OOO.OOOOOOE+OOO.OOOOOOE+OO 

STABILITY CATEGORY 4D.OOODDOE+OOO.OOOOOOE+OOO.OOOOODE+OOO.OODOOOE+OOD.OOOOOOE+OOD.OODODOE+OO 

STABILITY CATEGORY 50.200000E·010.2DOODDE·010.200000E·010.200000E·010.200000E·010.200000E·01 

STABILITY CATEGORY 60.350000E·010.350000E·010.350000E·010.35DOOOE·010.350000E·010.350000E·01 

• IIINO PROFILE POWER LAW EXPONENTS • 

WINO SPEED WIND SPEED WIND SPEED WINO SPEED IIINO SPEED IIINO SPEED 

CATEGORY 1 CATEGORY 2 CATEGORY 3 CATEGORY 4 CATEGORY 5 CATEGOitY 6 

STABILITY CATEGORY 10.700000E·010.7DOOOOE·010.70000DE·010.700000E·010.70000DE·010.70000DE·01 

STABILITY CATEGORY 20.700000E·010.700000E·010.70000DE·010.70DOOOE·010.700000E·D10.70000DE·01 

STABILITY CATEGORY 30.10DDDDE+D00.10DDOOE+D00.100000E+000.10DDDDE+DDD.1DDODOE+DD0.10000DE+OD 

STABILITY CATEGORY 40.150000E+000.150000E+000.1SODOOE+D00.15DDODE+DD0.15DDDOE+000.150000E+DD 

STABILITY CATEGORY 50.3500DOE+000.350000E+DD0.350000E+ODD.35DOOOE+D00.35000DE+000.350000E+OO 

STABILITY CATEGORY 60.550000E+000.55DOOOE+000.550000E+000.550000E+000.550000E+000.550000E+OO 

uuuu PAGE 

NOTE THAT BUILDING DIMENSIONS ON CARD GROUP 17 FOR SOURCE NO. 1 DO NOT MEET THE SCHULMAN·SCIRE CRITERIA. 

THEREFORE, DIRECTION SPECIFIC BUILDING DIMENSIONS WILL BE READ, BUT NOT USED BY THE MODEL. 

11 **** 
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\' 
r • SOURCE INPUT DATA • 

.1.. C T SOURCE SQJRCE X y EMISSIOII lASE I 

l A lUMBER TYPE COORDINATE COORDINATE HEIGHT ELEV· I • SOURCE DETAILS DEPENDING ON TYPE • 

I P (M) (M) (M) ATIOII I 

.,E (M) I 

r ;········;··;;~;-··;;~;;:~·-;~;;:;··;;:~·-·;:~·~;-;;;;·;;-~;;~·;;:-~;;:;;:·~·;;;;·~~:-~;;;;~;:·;~:~;:··---------

I. WARNING • MWIHB • 5 FOR SOURCE 

STACK DIAMETER (M)• 3.423, MEIGHT OF ASSO. BLDG. (M)• 13.60, WIDTH OF 

ASSO. BLDG. (M)• 105.82, IIAICE EFFECTS FLAG • 0 

• SOURCE STRENGTHS ( GRAMS PER SEC ) . 
SEASOII 1 SEASOII 2 SEASON 3 SEASON 4 

1.04300E+01 

1 PROG. USES LATERAL VIRTUAL DIST. FOR UPPER BOUIID OF COIICENTRATIOII (DEPOSIT lOll). IF LOWER 

( 
. BOUND IS DESIRED SET WAKE EFFECTS FLAG (WAKE) • 1 AND RERUN 

I 
I 

I 
I 

I.'' 

l . 
! 
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- ANIIUAI. GRCUIID I.E'IEL CONCENTRATION ( IIICROGRMS PER CUBIC IETER ) FROM ALL SOURCES COMBINED -
r X Y CONCENTRATION 

DISTANCE DISTMC£ 

X ' 
• DISCRETE RECEPTORS • 

CONCENTRATION 

DISTAIICE DISTANCE 

X y 

DISTANCE DISTANCE 

CONCENTRATION 

I (IETERS) (METERS ) (IETERS) (IIE1ERS ) (IIE1ERS) (METERS ) 
I. --------------------------------------------------------------------------------------------------------------------

{ 

I 
( 

I 
I 

516276.8 3711378.0 
516679.3 3711378.0 
517530.5 3711488.0 
511743.9 3711573.0 
520304.8 3711171.0 
520117.0 3711628.0 
518707.2 3712030.0 
518060.9 3712335.0 
517426.8 3713079.0 
516603.7 3713280.0 
516372.0 3712798.0 
516264.6 3712122.0 
516001.5 3712122.0 
516179.3 3712122.0 
515377.0 3711278.0 
515677.0 3711278.0 
515977.0 3711278.0 
516277.0 3711278.0 
516577.0 3711278.0 
516877.0 3711278.0 
517177.0 3711278.0 

i. 515477.0 3711178.0 
515777.0 3711178.0 
516077.0 3711178.0 
516377.0 3711178.0 
516677.0 3711178.0 
516977.0 3711178.0 

f. 515277.0 3711078.0 
515577.0 3711078.0 
515877.0 3711078.0 
516177.0 3711078.0 
516477.0 3711078.0 
516777.0 3711078.0 
517077.0 3711078.0 
515377.0 3710978.0 
515677.0 3710978.0 
515977.0 3710978.0 
516277.0 3710978.0 
516577.0 3710978.0 
516877.0 3710978.0 
517177.0 3710978.0 
515477.0 3710878.0 
515777.0 3710878.0 
516077.0 3710878.0 

0.042827 
0.058322 
0.054503 
0.012352 
0.078509 
0.086275 
0.096141 
0.107105 
0.114699 
0.197442 
0.184601 
0.176578 
0.037884 
0.068851 
0.059228 
0.048963 
0.033549 
0.056770 
0.052245 
0.059401 
0.067125 
0.057952 
0.053107 
0.041800 
0.064513 
0.046593 
0.078069 
0.079714 
0.063821 
0.061714 
0.070378 
0.067617 
0.059432 
0.087488 
0.071634 
0.070531 
0.071787 
0.118095 
0.072072 
0.077937 
0.095153 
0.064835 
0.091158 
0.130497 

516411.0 3712159.D 
517079.3 3711378.0 
517530.5 3711317.0 
519914.6 3711573.0 
520304.8 3711024.0 
520402.3 3712176.0 
518280.4 3712030.0 
518060.9 3712878.0 
516993.9 3713079.0 
516603.7 3712884.0 
516256.2 3712774.0 
516264.6 3711598.0 
516115.2 3712189.0 
516264.6 3712122.0 
515477.0 3711278.0 
515777.0 3711278.0 
516077.0 3711278.0 
516377.0 3711278.0 
516677.0 3711278.0 
516977.0 3711278.0 
515277.0 3711178.0 
515577.0. 3711178.0 
515877.0 3711178.0 
516177.0 3711178.0 
516477.0 3711178.0 
516777.0 3711178.0 
517077.0 3711178.0 
515377.0 3711078.0 
515677.0 3711078.0 
515977.0 3711078.0 
516277.0 3711078.0 
516577.0 3711078.0 
516877.0 3711078.0 
517177.0 3711078.0 
515477.0 3710978.0 
515777 •. 0 3710978.0 
516077 .o 3710978.0 
516377.0 3710978.0 
516677.0 3710978.0 
516977.0 3710978.0 
515277.0 3710878.0 
515577.0 3710878.0 
515877.0 3710878.0 
516177.0 3710878.0 

0.113490 
0.058823 
0.058244 
0.086079 
0.075962 
0.093257 
0.094295 
0.119862 
0.108560 
0.131194 
0.168036 
0.053701 
0.051398 
0.176578 
0.055365 
0.041871 
0.033709 
0.070452 
0.050475 
0.064261 
0.064312 
0.055551 
0.047203 
0.047435 
0.053638 
0.056570 
0.082831 
0.069373 
0.067242 
0.053152 
0.078029 
0.067484 
0.068382 
0.091102 
0.057703 
0.076866 
0.088926 
0.105424 
0.072440 
0.086907 
0.082492 
0.068767 
0.081375 
0.123096 

516679.3 3711159.0 
517079.3 3711549.0 
518743.9 3711171.0 
519914.6 3711171.0 
520707.2 3711024.0 
518707.2 3712176.0 
518280.4 3712250.0 
517426.8 3712878.0 
516993.9 3713280.0 
516372.0 3712884.0 
516276.8 3711378.0 
516001.5 3712006.0 
516179.3 3712061.0 
515277.0 3711278.0 
515577.0 3711278.0 
515877.0 3711278.0 
516177.0 3711278.0 
516477.0 3711278.0 
516777.0 3711278.0 
517077.0 3711278.0 
515377.0 3711178.0 
515677.0 3711178.0 
515977.0 3711178.0 
516277.0 3711178.0 
516577.0 3711178.0 
516877.0 3711178.0 
517177.0 3711178.0 
515477.0 3711078.0 
515777.0 3711078.0 
516077.0 3711078.0 
516377.0 3711078.0 
516677.0 3711078.0 
516977.0 3711078.0 
515277.0 3710978.0 
515577.0 3710978.0 
515877.0 3710978.0 
516177.0 3710978.0 
516477.0 3710978.0 
516777.0 3710978.0 
517077.0 3710978.0 
515377.0 3710878.0 
515677.0 3710878.0 
515977.0 3710878.0 
516277.0 3710878.0 

0.049513 
0.040120 
0.071395 
0.077863 
0.076266 
0.100008 
0.103103 
0.111406 
0.115139 
0.204547 
0.042827 
0.027923 
0.082263 
0.063336 
0.051819 
0.035068 
0.048743 
0.059413 
0.055791 
0.069714 
0.067414 
0.057662 
0.038091 
0.062803 
0.047827 
0.066815 
0.079166 
0.055665 
0.064108 
0.055972 
0.078861 
0.051940 
0.087015 
0.080981 
0.066087 
0.067451 
0.097036 
0.081752 
0.069685 
0.096160 
0.067230 
0.082325 
0.094357 
0.130206 
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- ANIIUAL GRilJND LEVEL CQNCENTRATIOII ( IIICROGRAIIS PER QJBIC JETER l FROM ALL SOURCES COMBINED (COIIT.) ** 

• DISCRETE RECEPTORS • 
X y COIICENTRATIOII X Y CONCENTRATION X T CONCENTRATION 

DISTANCE DISTANCE DISTANCE DISTANCE DISTANCE DISTANCE 

(IIETERSl (IIETERS ) (IIETERS) (IIETERS ) (IIETERS) (IIETERS ) 

·--------------------------------------------------·----------------------------------------------------------------

I 
( 

516377.0 3710878.0 
516677.0 3710878.0 
516977.0 3710878.0 
515277.0 3710778.0 
515577.0 3710778.0 
515877.0 3710778.0 
516177.0 3710778.0 
516477.0 371D778.0 
516777.0 371D778.0 
517077.0 3710778.0 
515377.0 3710678.0 
515677.0 3710678.0 
515977.0 3710678.0 
516277.0 3710678.0 
516577.0 3710678.0 
516877.0 3710678.0 
517177.0 3710678.0 
515477.0 371D578.D 
515777.0 3710578.D 
516077.0 371D578.D 
516377.0 3710578.0 
516677.0 3710578.0 
516977.0 371D578.D 

( . 515277.0 3710478.D 
I 515577.0 3710478.D 
l 515877.0 3710478.D 

516177.0 371D478.D 
516477.0 371D478.D 
516777.D 3710478.0 
517D77.0 3710478.D 
515377.0 371D378.0 
515677.0 3710378.0 
515977.0 371D378.D 
516277.0 3710378.D 
516577.0 371D378.D 
516877.0 3710378.D 
517177.0 3710378.0 
515477.0 3712276.D 
515777.0 3712276.0 
516077.0 3712276.0 
516377.0 3712276.D 
516677.D 3712276.0 
516977.0 3712276.0 
515277.0 3712376.D 

D.116823 
0.100690 
D.09643D 
0.083684 
0.071611 
0.099086 
o. 134548 
D.1399D1 
0. 121D62 . 
o. 127015 
0.076507 
D.081202 
o.14m3 
0.167083 
0.148762 
0.117881 
0.101390 
0.101693 
0.114503 
o. 166128 
0.218417 
o. 156386 
0.097065 
o.o8n41 
0.114654 
0.159002 
0.223339 
0.204256 
D. 135042 
0. 1D2453 
0.096D71 
0.1277D9 
0.19479D 
0.209627 
0.173558 
0.139593 
0.098957 
0.052989 
0.032159 
0.03114D 
D.1D4341 
D.D29125 
D.047792 
D.D67363 

516477 .D 3710878.0 
516777.D 3710878.0 
517077 .o 3710878.0 
515377.0 3710778.0 
515677.0 3710778.0 
515977.0 3710778.0 
516277.0 3710778.0 
516577.0 3710778.0 
516877.0 3710778.0 
517177.0 3710778.0 
515477.0 3710678.0 
515777.0 3710678.0 
516077.0 3710678.0 
516377.0 3710678.0 
516677.0 3710678.D 
516977.0 3710678.0 
515277.0 3710578.0 
515577.0 3710578.0 
515877.0 3710578.0 
516177.0 3710578.0 
516477.0 3710578.0 
516777.0 3710578.D 
517077.0 3710578.D 
515377.0 371D478.0 
515677.0 3710478.0 
515977.D 3710478.0 
516277.D 3710478.0 
516577.D 3710478.0 
516877.D 371D478.0 
517177.0 3710478.0 
515477.0 3710378.0 
515777.0 3710378.0 
516D77.0 3710378.0 
516377.0 3710378.D 
516677.0 3710378.0 
516977.0 3710378.0 
515277.0 3712276.D 
515577.0 3712276.0 
515877.0 3712276.0 
516177.0 3712276.0 
516477.0 3712276.0 
516777.D 3712276.0 
517077.0 3712276.0 
515377.0 3712376.0 

o. 102843 
0.097485 
D.095420 
0.068747 
D.0860D7 
D. 119617 
0.157323 
0.124119 
o. 118658 
o. 102371 
0.082326 
0.089931 
o. 174919 
0.167451 
0.146879 
0.115946 
0.086D34 
0. 1D1683 
0.135279 
D.191586 
D.196149 
D.11641D 
0.103D82 
0.1D3622 
0.104933 
0.185356 
D.225912 
0.183820 
0.112469 
0.099767 
0.105349 
0.145381 
0.183761 
0.209635 
D.157126 
0.112641 
0.063268 
0.044417 

0.029918 
O.D56325 
0.038921 
D.D28247 
D.D55D27 
D.D63191 

516577.0 3710878.0 
516877.0 3710878.0 
517177.0 3710878.0 
515477.0 3710778.0 
515777.0 371D778.D 
516077.0 3710778.0 
516377.0 371D778.D 
516677.0 3710778.0 
516977.0 3710778.0 
515277.0 3710678.D 
515577.0 3710678.0 
515877.0 3710678.0 
516177.0 3710678.0 
516477.0 3710678.0 
516777.0 371D678.0 
517D77.0 3710678.0 
515377.0 3710578.0 
515677.0 3710578.0 
515977.0 3710578.D 
516277.0 371D578.D 
516577.0 3710578.0 
516877.0 371D578.D 
517177.0 3710578.D 
515477.0 3710478.0 
515777.0 3710478.D 
516077.0 3710478.D 
516377.0 371D478.D 
516677.D 371D478.D 
516977.0 371D478.D 
515277.0 3710378.0 
515577.0 3710378.0 
515877.0 3710378.D 
516177.0 371D378.0 
516477.0 371D378.0 
516777.0 3710378.0 
517077.0 371D378.0 
515377.0 3712276.0 
515677.0 3712276.0 
515977.0 3712276.0 
516277.0 3712276.D 
516577.D 3712276.D 
516877.D 3712276.D 
517177.0 3712276.0 
515477.0 3712376.D 

0.101423 
0.087842 
0.103635 
0.080074 
0.106931 
0.162478 
0.141118 
0.136386 
0.129460 
0.077914 
0.081534 
0.110693 
0.161967 
0.149914 
0.130681 
0.113579 
0.085143 
0.092668 
0.159325 
0.195540 
0.175328 
0.107710 
D.10D555 
0.114D52 
D.124438 
D.195653 
0.225834 
0.1649D5 
D. 113803 
0.088382 
0.116595 
0.168983 
0.207561 
0.173638 
0.142075 
0.101752 
0.058710 
0.04D527 
0.0294T~ 

0.146056 
0.030152 
0.046425 
0.065935 
0.058682 
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.. AN~UAI. GROIJNI) LEVEL CONCENTRATICII ( MlatOGRAMS PER CUBIC IETER ) FROM ALL SCIIRCES COMBINED (CliNT.) ** 

• DISCRETE RECEPTORS • 

• ' CONCENTRATION • T CONCENTRATION • T CONCENTRATION 

DISTAIIC£ DISTANCE DISTANCE DISTANCE DISTANCE DISTANCE 

r tiETEIISl (IETERS ) (IETERS) (IETERS ) (METERS) (METERS ) 

-----------------------------------------------------------------------------------------------------------········· 

515577.0 3712376.0 
515877.0 3712376.0 
516177.0 3712376.0 

I. 516477.0 3712376.0 
. 516777.0 3712376.0 

( 
517077.0 3712376.0 
515377.0 3712476.0 
515677.0 3712476.0 
515977.0 3712476.0 
516277.0 3712476.0 
516577.0 3712476.0 
516877.0 3712476.0 
517177.0 3712476.0 
515477.0 3712576.0 
515777.0 3712576.0 
516077.0 3712576.0 
516377.0 3712576.0 
516677.0 3712576.0 
516977.0 3712576.0 
515277.0 3712676.0 
515577.0 3712676.0 
515877.0 3712676.0 
516177.0 3712676.0 
516477.0 3712676.0 
516777.0 3712676.0 
517077.0 3712676.0 
515377.0 3712776.0 
515677.0 3712776.0 
515977.0 3712776.0 
516277.0 3712776.0 
516577.0 3712776.0 
516877.0 3712776.0 
517177.0 3712776.0 
515477.0 3712876.0 
515777.0 3712876.0 
516077.0 3712876.0 
516377.0 3712876.0 
516677.0 3712876.0 
516977.0 3712876.0 
515277.0 3712976.0 
515577.0 3712976.0 
515877.0 3712976.0 
516177.0 3712976.0 
516477.0 3712976.0 

D.053533 
0.044834 
0.087719 
0.055098 
0.040387 
0.062450 
0.075962 
0.066433 
0.044056 
0.129089 
0.052737 
0.057272 
0.073881 
0.074132 
0.064433 
0.067282 
0.118853 
0.062336 
0.072157 
0.085370 
0.087646 
0.061994 
0.124532 
0.103124 
0.069262 
0.080977 
0.084534 
0.081184 
0.070103 
0.150887 
0.092985 
0.0m12 
0.094143 
0;082251 
0.063658 
0.120024 
0.155563 
0.090175 
0.083819 
0.096899 
0.077792 
0.080422 
0.176485 
0.148156 

515677.0 3712376.0 
515977.0 3712376.0 
516277.0 3712376.0 
516577.0 3712376.0 
516877.0 3712376.0 
517177.0 3712376.0 
515477.0 3712476.0 
515777.0 3712476.0 
516077.0 3712476.0 
516377.0 3712476.0 
516677.0 3712476.0 
516977.0 3712476.0 
515277.0 3712576.0 
515577.0 3712576.0 
515877.0 3712576.0 
516177.0 3712576.0 
516477.0 3712576.0 
516777.0 3712576.0 
517077.0 3712576.0 
515377.0 3712676.0 
515677.0 3712676.0 
515977.0 3712676.0 
516277.0 3712676.0 
516577.0 3712676.0 
516877.0 3712676.0 
517177.0 3712676.0 
515477.0 3712776.0 
515777.0 3712776.0 
516077.0 3712776.0 
516377.0 3712776.0 
516677.0 3712776.0 
516977.0 3712776.0 
515277.0 3712876.0 
515577.0 3712876.0 
515877.0 3712876.0 
516177.0 3712876.0 
516477.0 3712876.0 
516777.0 3712876.0 
517077.0 3712876.0 
515377.0 3712976.0 
515677.0 3712976.0 
515977.0 3712976.0 
516277.0 3712976.0 
516577.0 3712976.0 

D.051746 
D.048449 
0.130510 
0.037857 
0.045136 
0.075286 
0.065935 
0.057325 
0.050995 
0.104489 
0.052850 
0.059229 
0.085730 
0.072415 
0.053479 
0.096906 
0.091544 
0.059543 
0.070260 
0.084115 
0.078254 
0.056154 
0.145040 
0.084264 
0.066656 
0.083747 
0.080954 
0.059510 
0.098563 
0.151635 
0.077580 
0.080052 
0.092472 
0.075333 
0.066134 
0.138596 
0.130826 
0.088303 
0.092980 
0.090288 
0.072388 
0.108048 
0.174122 
0.124311 

515777.0 3712376.0 
516077.0 3712376.0 
516377.0 3712376.0 
516677.0 3712376.0 
516977.0 3712376.0 
515277.0 3712476.0 
515577.0 3712476.0 
515877.0 3712476.0 
516177.0 3712476.0 

·516477.0 3712476.0 
516777.0 3712476.0 
517077.0 3712476.0 
515377.0 3712576.0 
515677.0 3712576.0 
515977.0 3712576.0 
516277.0 3712576.0 
516577.0 3712576.0 
516877.0 3712576.0 
517177.0 3712576.0 
515477.0 3712676.0 
515777.0 3712676.0 
516077.0 3712676.0 
516377.0 3712676.0 
516677.0 3712676.0 
516977.0 3712676.0 
515277.0 3712776.0 
515577.0 3712776.0 
515877.0 3712776.0 
516177.0 3712776.0 
516477.0 3712776.0 
516777.0 3712776.0 
517077.0 3712776.0 
515377.0 3712876.0 
515677.0 3712876.0 
515977.0 3712876.0 
516277.0 3712876.0 
516577.0 3712876.0 
516877.0 3712876.0 
517177.0 3712876.0 
515477.0 3712976.0 
515777.0 3712976.0 
516077.0 3712976.0 
516377.0 3712976.0 
516677.0 3712976.0 

0.046253 
0.048985 
0.099085 
0.033312 
0.052747 
0.078916 
0.062747 
0.046089 
0.098930 
0.072824 
0.048495 
0.068959 
0.083830 
0.075551 
0.047063 
0.139651 
0.067529 
0.065929 
0.078746 
0.091825 
0.069484 
0.075756 
0.127031 
0.074163 
0.076191 
0.085245 
0.089381 
0.068144 
0.132514 
0.112326 
0.075818 
0.090102 
0.089498 
0.084480 
0.079617 
0.155046 
0.108801 
0.088782 
0.096003 
0.083845 
0.067905 
0.140318 
0.174202 
0.103407 
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• ANNUAL GROJIII) LEVEL COIICEIITRATIOII ( IIICRDGRAMS PER QJBIC IIETER ) FROII AI.L SOURCES COliS I NED (COIIT .) -

• DISCRETE RECEPTORS • 

X ' COIICEITRATIOII X Y CONCENTRATION X Y CONCENTRATION 

DISTANCE DISTANCE DISTANCE DISTANCE DISTANCE DISTANCE 

(IIETEIS) CIIE!ERS ) (IIETERS) (IIETERS ) (IIETERS) (IIETERS ) I 
····-----------------------------------------------------------------------------------------------------·-------··· 

516177.0 
517077.0 
515377.0 

3712976.0 
3712976.0 
3713076.0 
3713076.0 I 515677.0 

1, . 515977.0 3713076.0 
516277.0 3713076.0 

I 

516577.0 3713076.0 
516877.0 3713076.0 
517177.0 3713076.0 
515477.0 3713176.0 
515777.0 3713176.0 
516077.0 3713176.0 
516377.0 3713176.0 
516677.0 3713176.0 
516977.0 3713176.0 
515277.0 3712176.0 
515577.0 3712176.0 
515877.0 3712176.0 
516177.0 3712176.0 
515477.0 3712076.0 
515777.0 3712076.0 
516077.0 3712076.0 
515377.0 3711976.0 
515677.0 3711976.0 
515977.0 3711976.0 
515277.0 3711876.0 
515577.0 3711876.0 
515877.0 3711876.0 
516177.0 3711876.0 
515477.0 3711776.0 
515777.0 3711776.0 
516077.0 3711776.0 
515377.0 3711676.0 
515677.0 3711676.0 
515977.0 3711676.0 
515277.0 3711576.0 
515577.0 3711576.0 
515877.0 3711576.0 
516177.0 3711576.0 
515477.0 3711476.0 
515777.0 3711476.0 
516077.0 3711476.0 
512277.0 3709378.0 
515277.0 3709378.0 

0.!193620 
0.089181 
0.091298 
0.075780 
0.103589 
0.191695 
0.139468 
0.091706 

0.100177 
0.087467 
0.083264 
0.161062 
0.207178 
0.130286 
0.094162 
0.065222 
0.037957 
0.022327 
0.054570 
0.047797 
0.022894 
0.031276 
0.055609 
0.025896 
0.022059 
0.068850 
0.033804 
0.015647 
0.051777 
0.041353 
0.017703 
0.028723 
0.053013 
0.028071 
0.016908 
0.064008 
0.041205 
0.020262 
0.043246 
0.051680 
0.032283 
0.027884 
0.111240 
o. 123241 

516877.0 3712976.0 
517177.0 3712976.0 
515477.0 3713076.0 
515777.0 3713076.0 
516077.0 3713076.0 
516377.0 3713076.0 
516677.0 3713076.0 
51.6977.0 3713076.0 
515277.0 3713176.0 
515577.0 3713176.0 
515877.0 3713176.0 
516177.0 3713176.0 
516477.0 3713176.0 
516777.0 3713176.0 
517077.0 3713176.0 
515377.0 3712176.0 
515677.0 3712176.0 
515977.0 3712176.0 
515277.0 3712076.0 
515577.0 3712076.0 
515877.0 3712076.0 
516177.0 3712076.0 
515477.0 3711976.0 
515777.0 371.1976.0 
516077.0 3711976.0 
515377.0 3711876.0 
515677.0 3711876.0 
515977.0 3711876.0 
515277.0 3711776.0 
515577.0 3711776.0 
515877.0 3711776.0 
516177.0 3711776.0 
515477.0 3711676.0 
515777.0 3711676.0 
516077.0 3711676.0 
515377.0 3711576.0 
515677.0 3711576.0 
515977.0 3711576.0 
515277.0 3711476.0 
515577.0 3711476.0 
515877.0 3711476.0 
516177.0 3711476.0 
513277.0 3709378.0 
516277.0 3709378.0 

0.093423 
0.091378 
0.085618 
0.072081 
0.130476 
0.174163 
0.127529 
0.097895 
0.097699 
0.082946 
0.103707 
0.176388 
o. 179844 
0.118198 
0.101540 
0.054261 
0.028815 
0.025876 
0.057419 
0.032212 
0.021308 
0.069358 
0.041068 
0.019408 
0.031678 
0.050332 
0.025263 
0.018478 
0.063549 
0.030146 
0.016703 
0.037752 
0.044444 
0.018973 
0.018211 
0.057767 
0.027609 
0.018027 
0.063077 
0.038709 
0.027692 
0.040459 
0.111918 
0.212061 

516977.0 3712976.0 
515277.0 3713076.0 
515577.0 3713076.0 
515877.0 3713076.0 
516177.0 3713076.0 
516477.0 3713076.0 
516777.0 3713076.0 
517077.0 3713076.0 
515377.0 3713176.0 
515677.0 3713176.0 
515977.0 3713176.0 
516277.0 3713176.0 
516577.0 3713176.0 
516877.0 3713176.0 
517177.0 3713176.0 
515477.0 3712176.0 
515777.0 3712176.0 
516077.0 3712176.0 
515377.0 3712076.0 
515677.0 3712076.0 
515977.0 3712076.0 
515277.0 3711976.0 
515577.0 3711976.0 
515877.0 3711976.0 
516177.0 3711976.0 
515477.0 3711876.0 
515777.0 3711876.0 
516077.0 3711876.0 
515377.0 3711776.0 
515677.0 3711776.0 
515977.0 3711776.0 
515277.0 3711676.0 
515577.0 3711676.0 
515877.0 3711676.0 . 
516177.0 3711676.0 
515477.0 3711576.0 
515777.0 3711576.0 
516077.0 3711576.0 
515377.0 3711476.0 
515677.0 3711476.0 
515977.0 3711476.0 
511277.0 3709378.0 
514277.0 3709378.0 
517277.0 3709378.0 

0.094277 
0.097209 
0.080370 
0.080051 
0.160134 
a. 164529 
0.114578 
0.098788 
0.092444 
0.079077 
0.119122 
0.207767 
0.154005 
0.109845 
0.141006 
0.053043 
0.024266 
0.044270 
0.051354 
0.029020 
0.027787 
0.062304 
0.029828 
0.018036 
0.044784 
0.046001 
0.018000 
0.025977 
0.050724 
0.023350 
0.020475 
0.066531 
0.033698 
0.016759 
0.039213 
0.050728 
0.020212 
0.021887 
0.057611 
0.031136 
0.024714 
0.107995 
0.114236 
0.107399 
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.. ANI!UAL GRDUIIII LEVEL CONCENTRATION ( IIICROGRAIIS PER lliBIC IIETER ) FROM ALL SOURCES COMBINED (CONT.) ** 

• DISCRETE RECEPTORS • 

X y CONCENTRATION X y CONCENTRATION X y CONCENTRATION 

tiSTANCE DISTANCE DISTANCE DISTANCE DISTANCE DISTANCE 

(IIETERS) (IIETERS ) (IIETERS) (IIETERS ) (METERS) CIIETERS ) 

--·------------------------------------------------------------------------------------------------------··········· 

I 

518277.0 3709378.0 
521277.0 3709378.0 
512277.0 3708378.0 
515277.0 3708378.0 
518277.0 3708378.0 
521277.0 3708378.0 
512277.0. 3707378.0 
515277.0 3707378.0 
518277.0 3707378.0 
521277.0 3707378.0 
512277.0 3706378.0 
515277.0 3706378.0 
518277.0 3706378.0 
521277.0 3706378.0 
522402.0 3710378.0 
511277.0 3714176.0 
514277.0 3714176.0 
517277.0 3714176.0 
520277.0 3714176.0 
511277.0 3715176.0 
514277.0 3715176.0 
517277.0 3715176.0 
520277.0 3715176.0 
511277.0 3716176.0 
514277.0 3716176.0 
517277.0 3716176.0 
520277.0 3716176.0 
511277.0 3717176.0 
514277.0 3717176.0 
517277.0 3717176.0 
520277.0 3717176.0 
511277.0 3713176.0 
514277.0 3713176.0 
513277.0 3712176.0 
512277.0 3711176.0 
511277.0 3709378.0 
514277.0 3709378.0 
517277.0 3709378.0 
520277.0 3709378.0 
511277.0 3708378.0 
514277.0 3708378.0 
517277.0 3708378.0 
520277.0 3708378.0 
511277.0 3707378.0 

0.177428 
0.061620 
0.080225 
o. 122284 

o. 108536 
0.067681 
0.085042 
o. 156068 
0.082833 
0.074024 
0.078599 
0.153315 
0.092596 
0.072692 
0.056990 
0.089909 
0.133185 
0.235441 
0.090117 
0.135499 
0.208560 
0.164696 
0.076828 
0.202857 
0.213177 
0.188885 
0.091039 
0.176530 
0.208580 
0.197259 
0.082336 
0.101560 
0.123514 
0.114260 
0.150510 
0.107995 
0.114236 
0.107399 
0.074167 
0.094086 
0.104660 
0.161331 
0.086480 
0.078835 

519277.0 3709378.0 
522277 .o 3709378.0 
513277.0 3708378.0 
516277.0 3708378.0 
519277.0 3708378.0 
522277.0 3708378.0 
513277.0 3707378.0 
516277.0 3707378.0 
519277.0 3707378.0 
522277 .o 3707378.0 
513277.0 3706378.0 
516277 .o 3706378.0 
519277.0 3706378.0 
522277.0 3706378.0 
522402.0 3711378.0 
512277.0 3714176.0 
515277.0 3714176.0 
518277.0 3714176.0 
521277.0 3714176.0 
512277.0 3715176.0 
515277.0 3715176.0 
518277.0 3715176.0 
521277.0 3715176.0 
512277.0 3716176.0 
515277.0 3716176.0 
518277.0 3716176.0 
521277.0 3716176.0 
512277.0 3717176.0 
515277.0 3717176.0 
518277.0 3717176.0 
521277.0 3717176.0 
512277.0 3713176.0 
511277.0 3712176.0 
514277.0 3712176.0 
513277.0 3711176.0 
512277.0 3709378.0 
515277.0 3709378.0 
518277.0 3709378.0 
521277.0 3709378.0 
512277.0 3708378.0 
515277.0 3708378.0 
518277.0 3708378.0 
521277.0 3708378.0 
512277.0 3707378.0 

0.094497 
0.050125 
0.098238 
0.164164 
0.090583 
0.057976 
0.090027 
0.196830 
o.om39 
0.063516 
0.082712 
0.179199 
0.066112 
0.066810 
0.071878 
0.109663 
0.185261 
0.111735 
0.083485 
0.220031 
0.288594 
0.101263 
0.081349 
0.156180 
0.343286 
0.097746 
0.074892 
0.196591 
0.249797 
0.117365 
0.073397 
0.095140 
0.096293 
0.096446 
0.099883 
0.111240 
0.123241 
0.177428 
0.061620 
0.080225 
0.122284 
0.108536 
0.067681 
0.085042 

52D277.D 3709378.0 
511277.0 3708378.0 
514277.0 3708378.0 
517277.0 3708378.0 
520277.0 3708378.0 
511277.0 3707378.0 
514277.0 3707378.0 
517277.0 3707378.0 
520277.0 3707378.0 
511277.0 3706378.0 
514277.0 3706378.0 
517277.0 3706378.0 
520277.0 3706378.0 
523277.0 3706378.0 
522402.0 3712378.0 
513277.0 3714176.0 
516277.0 3714176.0 
519277.0 3714176.0 
522277.0 3714176.0 
513277.0 3715176.0 
516277.0 3715176.0 
519277.0 3715176.0 
522277.0 3715176.0 
513277.0 3716176.0 
516277.0 3716176.0 
519277.0 3716176.0 
522277.0 3716176.0 
513277.0 3717176.0 
516277.0 3717176.0 
519277.0 3717176.0 
522277.0 3717176.0 
513277.0 3713176.0 
512277.0 3712176.0 
511277.0 3711176.0 
514277.0 3711176.0 
513277.0 3709378.0 
516277.0 3709378.0 
519277.0 3709378.0 
522277.0 3709378.0 
513277.0 3708378.0 
516277.0 3708378.0 
519277.0 3708378.0 
522277.0 3708378.0 
513277.0 3707378.0 

0.074167 
0.094086 
0.104660 
0.161331 
0.086480 
0.078835 
0.090507 
0.161915 
0.077150 
0.074430 
o.o9m5 
0.132622 
0.067751 
0.058775 
o.om96 
0.126713 
0.508077 
0.091607 
0.077731 
0.165647 
0.390314 
0.087889 
0.076447 
0.197610 
0.267850 
0.090461 
0.070404 
0.199822 
0.284670 
0.099663 
0.069315 
0.101475 
0.109248 
0.115758 
0.108515 
0.111918 
0.212061 
0.094497 
0.050125 
0.098238 
0.164164 
0.090583 
0.057976 
0.090027 



I 
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- IIIIIUAI. GR0U11D LEI/EL CONCENTRATION ( IIICIOGRAIIS P£R aJBIC IIETER ) FROM ALL SOURCES COMBINED (CONT.) ** 

• DISCRETE RECEPTORS • 
X Y CONC£11TRATIOII X Y COMCENTRATIOII X y COMCENTRATIOII 

DISTIIICE DISTANCE DISTANCE DISTANCE DISTANCE DISTANCE 

(IIE1ERSl (lifTERS ) (IIETERS) (lifTERS ) (IIETERS) (IIETERS l 

··········-------------------------···············-·-·························-·-············--------·-············· 

514277.0 3707378.0 
517277 .o 3707378.0 
520277 .o 3707378.0 
511277.0 3706378.0 
514277.0 3706378.0 
517277.0 3706378.0 
520277 .o 3706378.0 
523277.0 3706378.0 
522402.0 3712378.0 
513277.0 3714176.0 
516277.0 3714176.0 
519277.0 3714176.0 
522277.0 3714176.0 
513277.0 3715176.0 
516277.0 3715176.0 
519277.0 3715176.0 
522277.0 3715176.0 
513277.0 3716176.0 
516277.0 3716176.0 
519277.0 3716176.0 
522277.0 3716176.0 
513277.0 3717176.0 
516277.0 3717176.0 
519277.0 3717176.0 
522277.0 3717176.0 
513277.0 3713176.0 
512277.0 3712176.0 
511277.0 3711176.0 
514277.0 3711176.0 
514500.0 3708800.0 

0.090507 
0.161915 
0.077150 
0.074430 
0.097755 
0.132622 
0.067751 
0.058775 
O.Om96 
0.126713 
0.508077 
0.091607 
0.077731 
0.165647 
0.390314 
0.087889 
0.076447 
0.197610 
0.267850 
0.090461 
0.070404 
0.199822 
0.284670 
0.099663 
0.069315 
0.101475 
0.109248 
0.115758 
0.108515 
0.110344 

515277.0 3707378.0 
518277.0 3707378.0 
521277.0 3707378.0 
512277.0 3706378.0 
515277.0 3706378.0 
518277 .o 3706378.0 
521277.0 3706378.0 
522402.0 3710378.0 
511277.0 3714176.0 
514277.0 3714176.0 
517277.0 3714176.0 
520277.0 3714176.0 
511277.0 3715176.0 
514277.0 3715176.0 
517277.0 3715176.0 
520277.0 3715176.0 
511277.0 3716176.0 
514277.0 3716176.0 
517277.0 3716176.0 
520277.0 3716176.0 
511277.0 3717176.0 
514277.0 3717176.0 
517277.0 3717176.0 
520277.0 3717176.0 
511277.0 3713176.0 
514277.0 3713176.0 
513277.0 3712176.0 
512277.0 3711176.0 
516500.0 3708100.0 
517300.0 3714400.0 

0.156068 
0.082833 
0.074024 
0.078599 
0.153315 
0.092596 
0.072692 
0.056990 
0.089909 
0.133185 
0.235441 
0.090117 
0.135499 
0.208560 
0.164696 
0.076828 
0.202857 
0.213177 
0.188885 
0.091039 
0.176530 
0.208580 
0.197259 
0.082336 
0.101560 
0.123514 
0.114260 
0.150510 
0.244067 
0.253038 

516277.0 3707378.0 
519277.0 3707378.0 
522277.0 3707378.0 
513277.0 3706378.0 
516277.0 3706378.0 
519277.0 3706378.0 
522277.0 3706378.0 
522402.0 3711378.0 
512277.0 3714176.0 
515277.0 3714176.0 
518277.0 3714176.0 
521277.0 3714176.0 
512277.0 3715176.0 
515277.0 3715176.0 
518277.0 3715176.0 
521277.0 3715176.0 
512277.0 3716176.0 
515277.0 3716176.0 
518277.0 3716176.0 
521277.0 3716176.0 
512277.0 3717176.0 
515277.0 3717176.0 . 
518277.0 3717176.0 
521277.0 3717176.0 
512277.0 3713176.0 
511277.0 3712176.0 
514277.0 3712176.0 
513277.0 3711176.0 
518100.0 3709350.0 

• PROGRAM DETERMINED MAXIMUM 1D VALUES · 

X y 

COORDINATE COORDINATE 

(METERS) (METERS l 

516277.00 3714176.00 
516277.00 3714176.00 
516277.00 3715176.00 
516277.00 3715176.00 
515277.00 3716176.00 
515277.00 3716176.00 

CONCENTRATION 

0.508077 
D.508077 
0.390314 
0.390314 
0.343286 
0.343286 

0.196830 
0.077539 
0.063516 
0.082712 
0.179199 
0.066112 
0.066810 
0.071878 
0.109663 
0.185261 
0.111735 
0.083485 
0.220031 
0.288594 
0.101263 
0.081349 
0.156180 
0.343286 
0.097746 
0.074892 
0.196591 
0.249797 
0.117365 
0.073397 
0.095140 
0.096293 
0.096446 
0.099883 
0.168637 
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** ANNJIAL GROUND LEVEL CONCENTRATION ( IUCitOGRAMS PER aJBIC JETER ) FRON ALL SOURCES COMBINED (CONT.) ** 

• PROGRAM DETERMINED MAXIMUM 10 VALUES • 

X T CONCENTRATION 

f 
COORDINATE COORDINATE 

(METERS) (METERS ) 

···········------·····--·--------------
515277.00 3715176.00 0.288594 

515277.00 3715176.00 0.288594 

516277.00 3717176.00 0.284670 

516277.00 3717176.00 0.284670 



•••••••••••*******•••••••••••••••••****** END OF ISCLT PROGRAM, 1 SOURCES PROCESSED *****••••••••••************************* 
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SECTIONH.2 

Woodward-Clyde 
Consultants 

1982 MODELING OUTPUT FOR NOx ISCLT 

\ 



ISCLT • VERSION DATED 90008 
lOWMAN ENVIRONMENTAL ENGINEERING VERSION 6.95 

SESSION INFORNATION . 

INPUT DATA FILE NAME : ISCNOX82.DTA 
OUTPUT LIST FILE NAME : ISCNOX82.LST 



• ISCLT INPUT DATA • 

IIIJMBER Of SlllRCES • 1 

NUMB£R Of X AXIS GRID SYSTEM POINTS • 0 

NUMB£R Of Y AXIS GRID SYSTEM POINTS • 0 

NUMBER Of SPECIAL POINTS • 749 

NUMBER OF SEASONS • 1 

NUMB£R Of UIND SPEED CLASSES • 6 

. NUMBER Of STASILITY CLASSES • 6 

NUMB£R OF UIND DIRECTION CLASSES • 16 

FILE NUMB£R OF DATA FILE USED FOR REPORTS • 1 

THE PROGRAM IS RUII IN RURAL MalE 

CONCENTRATION (DEPOSITION) liMITS CONVERSION FACTOR •D. 1000DOOOE+07 

ACCELERATION OF GRAVITY (METERS/SEC**Zl • 9.800 

HEIGHT OF MEASUREMENT OF WIND SPEED (METERS) • 10.DOO 

CORRECTION ANGLE FOR GRID SYSTEM VERSUS DIRECTION DATA NORTH (DEGREES) • O.DOO 

DECAY COEFFICIENT oO.OOOOOOOOE+OO 

******** PAGE 

PROGRAM OPTION SWITCHES = 1, 1, 1, 1, D, 3, 2, 2, 3, 2, 2, D, 0, 0, 0, 0, 0, 1, 0, 1, 0, 0, 1, 1, 0, 

ALL SOURCES ARE USED TO FORM SOURCE COMBINATION 1 

1 **** 



1. 

- ISCLT -""""" IP CAIIDEN • IIOX SCREENING • COGEN • 1982 SHREVEPORT STAR ...,****** PAGE 2-· 
• DISCRETE IIECEI'TOR TERRAIN ELEVATIONS (METERS) • 

I Y ELEVATION X y ELEVATION X y ELEVATION 

DISTANCE DISTANCE DISTANCE DISTANCE DISTANCE DISTANCE 

(METERS) (METERS ) (METERS) (METERS ) (METERS) (METERS ) 

············-------------------------------·····------------------------············································ 

516276.8 3711378.0 
516679.3 3711378.0 
517530.5 3711488.0 
518743.9 3711573.0 
520304.8 3711171.0 
520817.0 3711628.0 
518707.2 3712030.0 
518060.9 3712335.0 
517426.8 3713079.0 
516603.7 3713280.0 
516372.0 3712798.0 
516264.6 3712122.0 
516008.5 3712122.0 
516179.3 3712122.0 
515377.0 3711278.0 
515677.0 3711278.0 
515977.0 3711278.0 
516277.0 3711278.0 
516577.0 3711278.0 
516877.0 3711278.0 
517177.0 3711278.0 
515477.0 3711178.0 
515777.0 3711178.0 
516077.0 3711178.0 
516377.0 3711178.0 
516677.0 3711178.0 
516977.0 3711178.0 
515277.0 3711078.0 
515577.0 3711078.0 
515877.0 3711078.0 
516177.0 3711078.0 
516477.0 3711078.0 
516777.0 3711078.0 
517077.0 3711078.0 
515377.0 3710978.0 
515677.0 3710978.0 
515977.0 3710978.0 
516277.0 3710978.0 
516577.0 3710978.0 
516877.0 3710978.0 
517177.0 3710978.0 
515477.0 3710878.0 
515777.0 3710878.0 
516077.0 3710878.0 
516377.0 3710878.0 

34.439460 
34.439460 
34.439460 
34.439460 
34.439460 
34.439460 
34.439460 
34.439460 
34.439460 
34.439460 
34.439460 
34.439460 
34.439460 
34.439460 
39.621080 
39.621080 
39.621080 
36.579170 
39.621080 
30.480100 
33.531160 
39.621080 
42.669090 
39.621080 
36.579170 
33.531160 
33.531160 
45.720150 
42.669090 
45.720150 
39.621080 
36.579170 
33.531160 
33.531160 
42.669090 
45.720150 
45.720150 
42.669090 
36.579170 
36.579170 
33.531160 
39.621080 
51.819210 
51.819210 
39.621080 

516411.0 3712159.0 
517079.3 3711378.0 
517530.5 3711317.0 
519914.6 3711573.0 
520304.8 3711024.0 
520402.3 3712176.0 
518280.4 3712030.0 
518060.9 3712878.0 
516993.9 3713079.0 
516603.7 3712884.0 
516256.2 3712774.0 
516264.6 3711598.0 
516115.2 3712189.0 
516264.6 3712122.0 
515477.0 3711278.0 
515777.0 3711278.0 
516077.0 3711278.0 
516377.0 3711278.0 
516677.0 3711278.0 
516977.0 3711278.0 
515277.0 3711178.0 
515577.0 3711178.0 
515877.0 3711178.0 
516177.0 3711178.0 
516477.0 3711178.0 
516777.0 3711178.0 
517077.0 3711178.0 
515377.0 3711078.0 
515677.0 3711078.0 
515977.0 3711078.0 
516277.0 3711078.0 
516577.0 3711078.0 
516877.0 3711078.0 
517177.0 3711078.0 
515477.0 3710978.0 
515777.0 3710978.0 
516077.0 3710978.0 
516377.0 3710978.0 
516677.0 3710978.0 
516977.0 3710978.0 
515277.0 3710878.0 
515577.0 3710878.0 
515877.0 3710878.0 
516177.0 3710878.0 
516477.0 3710878.0 

34.439460 
34.439460 
34.439460 
34.439460 
34.439460 
34.439460 
34.439460 
34.439460 
34.439460 
34.439460 
34.439460 
34.439460 
34.439460 
34.439460 
39.621080 
39.621080 
39.621080 
39.621080 
33.531160 
30.480100 
39.621080 
39.621080 
42.669090 
36.579170 
36.579170 
33.531160 
33.531160 
42.669090 
45.720150 
42.669090 
36.579170 
39.621080 
33.531160 
33.531160 
36.579170 
48.771210 
45.720150 
39.621080 
39.621080 
36.579170 
45.720150 
42.669090 
48.771210 
45.720150 
39.621080 

516679.3 3711159.0 
517079.3 3711549.0 
518743.9 3711171.0 
519914.6 3711171.0 
520707.2 3711024.0 
518707.2 3712176.0 
518280.4 3712250.0 
517426.8 3712878.0 
516993.9 3713280.0 
516372.0 3712884.0 
516276.8 3711378.0 
516008.5 3712006.0 
516179.3 3712061.0 
515277.0 3711278.0 
515577.0 3711278.0 
515877.0 3711278.0 
516177.0 3711278.0 
516477.0 3711278.0 
516777.0 3711278.0 
517077.0 3711278.0 
515377.0 3711178.0 
515677.0 3711178.0 
515977.0 3711178.0 
516277.0 3711178.0 
516577.0 3711178.0 
516877.0 3711178.0 
517177.0 3711178.0 
515477.0 3711078.0 
515777.0 3711078.0 
516077.0 3711078.0 
516377.0 3711078.0 
516677.0 3711078.0 
516977.0 3711078.0 
515277.0 3710978.0 
515577.0 3710978.0 
515877.0 3710978.0 
516177.0 3710978.0 
516477.0 3710978.0 
516777.0 3710978.0 
517077.0 3710978.0 
515377.0 3710878.0 
515677.0 3710878.0 
515977.0 3710878.0 
516277.0 3710878.0 
516577.0 3710878.0 

34.439460 
34.439460 
34.439460 
34.439460 
34.439460 
34.439460 
34.439460 
34.439460 
34.439460 
34.439460 
34.439460 
34.439460 
34.439460 
39.621080 
39.621080 
39.621080 
39.621080 
39.621080 
33.531160 
33.531160 
42.669090 
42.669090 
39.621080 
36.579170 
36.579170 
33.531160 
33.531160 
36.579170 
45.720150 
39.621080 
36.579170 
33.531160 
36.579170 
45.720150 
42.669090 
45.720150 
42.669090 
36.579170 
36.579170 
36.579170 
39.621080 
48.771210 
48.771210 
42.669090 
42.669090 



******** PAGE 3-** 

• DISCIETE IECEPTDR TERRAIN ELEVATIONS CMETERS) (CDIIT,) • 

X ' ELEVATION X ' ELEVATION X y ELEVATION 

DISTAIICE DISTAIICE DISTAIICE DISTAIICE DISTAIICE DISTAIIC£ 

~RS) (METERS ) (METERS) (METERS ) (METERS) (METERS ) 

·······---------------------------------------------------------········--------------------------------------------

516677.0 3710878.0 
516977.0 3710878.0 
515277.0 3710778.0 
515577.0 3710778.0 
515877.0 3710778.0 
516177,0 3710778.0 
516477.0 3710778.0 
516777.0 3710778.0 
517077.0 3710778.0 
515377.0 3710678.0 
515677.0 3710678.0 
515977.0 3710678.0 
516277.0 3710678.0 
516577.0 3710678.0 
516877.0 3710678.0 
517177.0 3710678.0 
51547?.0 3710578.0 
515777.0 3710578.0 
516077.0 3710578.0 
516377.0 3710578.0 
516677.0 3710578.0 
516977.0 3710578.0 
515277.0 3710478.0 
515577.0 3710478.0 
515877.0 3710478.0 
516177.0 3710478.0 
516477.0 3710478.0 
516777.0 3710478.0 
517077.0 3710478.0 
515377.0 3710378.0 
515677.0 3710378.0 
515977.0 3710378.0 
516277.0 3710378.0 
516577.0 3710378.0 
516877 .o 3710378.0 
517177.0 3710378.0 
515477.0 3712276.0 
515777.0 3712276.0 
516077.0 3712276.0 
516377.0 3712276.0 
516677.0 3712276.0 
516977.0 3712276.0 
515277.0 3712376.0 
515577.0 3712376.0 
515877.0 3712376.0 

45.720150 
39.621080 
45.720150 
42.669090 
51.819210 
45.720150 
45.720150 
51.819210 
45.720150 
42.669090 
45.720150 
54.861130 
45.720150 
48.771210 
48.771210 
36.579170 
51.819210 
54.861130 
51.819210 
51.819210 
51.8i9210 
39.621080 
45.720150 
54.861130 
57.909140 
54.861130 
51.819210 
48.771210 
39.621080 
48.771210 
57.909140 
57.909140 
48.771210 
48.771210 
51.819210 
36.579170 
30.480100 
30.480100 
30.480100 
30.480100 
30.480100 
30.480100 
30.480100 
30.480100 
33.531160 

516777.0 3710878.0 
517077,0 3710878.0 
515377.0 3710778.0 
515677.0 3710778.0 
515977,0 3710778.0 
516277.0 3710778.0 
516577.0 3710778.0 
516877.0 3710778.0 
517177.0 3710778.0 
515477.0 3710678.0 
515777.0 3710678.0 
516077.0 3710678.0 
516377.0 3710678.0 
516677.0 3710678.0 
516977.0 3710678.0 
515277.0 3710578.0 
515577.0 3710578.0 
515877.0 3710578.0 
516177.0 3710578.0 
516477.0 3710578.0 
516777.0 3710578.0 
517077.0 3710578.0 
515377.0 3710478.0 
515677.0 3710478.0 
515977.0 3710478.0 
516277.0 3710478.0 
516577.0 3710478.0 
516877.0 3710478.0 
517177.0 3710478.0 
515477.0 3710378.0 
515777.0 3710378.0 
516077.0 3710378.0 
516377.0 3710378.0 
516677.0 3710378.0 
516977.0 3710378.0 
515277.0 3712276.0 
515577.0 3712276.0 
515877.0 3712276.0 
516177.0 3712276.0 
516477.0 3712276.0 
516777.0 3712276.0 
517077.0 3712276.0 
515377.0 3712376.0 
515677.0 3712376.0 
515977.0 3712376.0 

45.720150 
36.579170 
39.621080 
48.771210 
51.119210 
45.720150 
45.720150 
48.771210 
36.579170 
45.720150 
48.771210 
54.861130 
45.720150 
51.819210 
45.720150 
45.720150 
51.819210 
54.861130 
51.819210 
51.819210 
45.720150 
39.621080 
51.819210 
51.819210 
57.909140 
51.819210 
51.819210 
45.720150 
36.579170 
51.819210 
57.909140 
51.819210 
48.771210 
48.771210 
45.720150 
30.480100 
30.480100 
30.480100 
33.531160 
30.480100 
27.429040 
27.429040 
30.480100 
33.531160 
36.579170 

516877.0 3710878.0 
517177.0 3710878.0 
515477.0 3710778.0 
515777.0 3710778.0 
516077.0 3710778.0 
516377.0 3710778.0 
516677.0 3710778.0 
516977,0 3710778.0 
515277.0 3710678.0 
515577.0 3710678.0 
515877.0 3710678.0 
516177.0 3710678.0 
516477.0 3710678.0 
516777.0 3710678.0 
517077.0 3710678.0 
515377.0 3710578.0 
515677.0 3710578.0 
515977.0 3710578.0 
516277.0 3710578.0 
516577.0 3710578.0 
516877.0 3710578.0 
517177.0 3710578.0 
515477.0 3710478.0 
515777.0 3710478.0 
516077.0 3710478.0 
516377.0 3710478.0 
516677.0 3710478.0 
516977.0 3710478.0 
515277.0 3710378.0 
515577.0 3710378.0 
515877.0 3710378.0 
516177.0 3710378.0 
516477.0 3710378.0 
516777.0 3710378.0 
517077.0 3710378.0 
515377.0 3712276.0 
515677.0 3712276.0 
515977.0 3712276.0 
516277.0 3712276.0 
516577.0 3712276.0 
516877.0 3712276.0 
517177.0 3712276.0 
515477.0 3712376.0 
515777.0 3712376.0 
516077.0 3712376.0 

39.621080 
36.579170 
45.720150 
54.861130 
54.861130 
42.669090 
51.819210 
48.771210 
42.669090 
45.720150 
51.819210 
48.771210 
45.720150 
51.819210 
42.669090 
45.720150 
48.771210 
54.861130 
48.771210 
51.819210 
45.720150 
36.579170 
54.861130 
54.861130 
54.861130 
51.819210 
51.819210 
45.720150 
45.720150 
54.861130 
57.909140 
51.819210 
45.720150 
48.771210 
39.621080 
30.480100 
33.531160 
30.480100 
33.531160 
30.480100 
33.531160 
27.429040 
30.480100 
33.531160 
36.579170 
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• DISCRETE IECE~TOR TERRAIN ELEVATIONS (METERS) CCOIIT.) • 

X y ELEVATION X y ELEVATION X y ELEVATION 

DISTANCE DISTANCE DISTANCE DISTANCE DISTANCE DISTANCE 

CMETERSl (METERS ) ·(METERS) CMETERS ) (METERS) (METERS ) 

~--················-------------············-------········--------------------------------------------·-··········· 

516177.0 3712376.0 
516477.0 3712376.0 
516777.0 3712376.0 
517077.0 3712376.0 
515377.0 3712476.0 
515677.0 3712476.0 
515977.0 3712476.0 
516277.0 3712476.0 
516577.0 3712476.0 
516877.0 3712476.0 
517177.0 3712476.0 
515477.0 3712576.0 
515777.0 3712576.0 
516077.0 3712576.0 
516377.0 3712576.0 
516677.0 3712576.0 
516977.0 3712576.0 
515277.0 3712676.0 
515577.0 3712676.0 
515877.0 3712676.0 
516177.0 3712676.0 
516477.0 3712676.0 
516777.0 3712676.0 
517077.0 3712676.0 
515377.0 3712776.0 
515677.0 3712776.0 
515977.0 3712776.0 
516277.0 3712776.0 
516577.0 3712776.0 
516877.0 3712776.0 
517177.0 3712776.0 
515477.0 3712876.0 
515777.0 3712876.0 
516077.0 3712876.0 
516377.0 3712876.0 
516677.0 3712876.0 
516977.0 3712876.0 
515277.0 3712976.0 
515577.0 3712976.0 
515877.0 3712976.0 
516177.0 3712976.0 
516477.0 3712976.0 
516777.0 3712976.0 
517077.0 3712976.0 
515377.0 3713076.0 

36.$79170 
30.480100 
27.429040 
27.429040 
33.531160 
33.531160 
33.531160 
33.531160 
30.480100 
27.429040 
27.429040 
30.480100 
33.531160 
36.579170 
30.480100 
30.480100 
27.429040 
30.480100 
33.531160 
33.531160 
36.579170 
30.480100 
27.429040 
27.429040 
27.429040 
33.531160 
33.531160 
30.480100 
27.429040 
27.429040 
30.480100 
27.429040 
27.429040 
33.531160 
27.429040 
27.429040 
27.429040 
27.429040 
27.429040 
33.531160 
33.531160 
27.429040 
30.480100 
27.429040 
27.429040 

516277.0 3712376.0 
516577.0 3712376.0 
516877.0 3712376.0 
517177.0 3712376.0 
515477.0 3712476.0 
515777.0 3712476.0 
516077.0 3712476.0 
516377.0 3712476.0 
516677.0 3712476.0 
516977.0 3712476.0 
515277.0 3712576.0 
515577.0 3712576.0 
515877.0 3712576.0 
516177.0 3712576.0 
516477.0 3712576.0 
516777.0 3712576.0 
517077.0 3712576.0 
515377.0 3712676.0 
515677.0 3712676.0 
515977.0 3712676.0 
516277.0 3712676.0 
516577.0 3712676.0 
516877.0 3712676.0 
517177.0 3712676.0 
515477.0 3712776.0 
515777.0 3712776.0 
516077.0 3712776.0 
516377.0 3712776.0 
516677.0 3712776.0 
516977.0 3712776.0 
515277.0 3712876.0 
515577.0 3712876.0 
515877.0 3712876.0 
516177.0 3712876.0 
516477.0 3712876.0 
516777.0 3712876.0 
517077.0 3712876.0 
515377.0 3712976.0 
515677.0 3712976.0 
515977.0 3712976.0 
516277.0 3712976.0 
516577.0 3712976.0 
516877.0 3712976.0 
517177.0 3712976.0 
515477.0 3713076.0 

33.531160 
30.480100 
27.429040 
30.480100 
30.480100 
33.531160 
36.579170 
30.480100 
30.480100 
24.381030 
33.531160 
30.480100 
33.531160 
33.531160 
30.480100 
27.429040 
24.381030 
30.480100 
33.531160 
33.531160 
33.531160 
30.480100 
24.381030 
27.429040 
27.429040 
27.429040 
33.531160 
30.480100 
27.429040 
27.429040 
27.429040 
27.429040 
30.480100 
30.480100 
27.429040 
30.480100 
30.480100 
27.429040 
27.429040 
33.531160 
27.429040 
27.429040 
30.480100 
27.429040 
27.429040 

516377.0 3712376.0 
516677.0 3712376.0 
516977.0 3712376.0 
515277.0 3712476.0 
515577.0 3712476.0 
515877.0 3712476.0 
516177.0 3712476.0 
516477.0 3712476.0 
516777.0 3712476.0 
517077.0 3712476.0 
515377.0 3712576.0 
515677.0 3712576.0 
515977.0 3712576.0 
516277.0 3712576.0 
516577.0 3712576.0 
516877.0 3712576.0 
517177.0 3712576.0 
515477.0 3712676.0 
515777.0 3712676.0 
516077.0 3712676.0 
516377.0 3712676.0 
516677.0 3712676.0 
516977.0 3712676.0 
515277.0 3712776.0 
515577.0 3712776.0 
515877.0 3712776.0 
516177.0 3712776.0 
516477.0 3712776.0 
516777.0 3712776.0 
517077.0 3712776.0 
515377.0 3712876.0 
515677.0 3712876.0 
515977.0 3712876.0 
516277.0 3712876.0 
516577.0 3712876.0 
516877.0 3712876.0 
517177.0 3712876.0 
515477.0 3712976.0 
515777.0 3712976.0 
516077.0 3712976.0 
516377.0 3712976.0 
516677.0 3712976.0 
516977.0 3712976.0 
515277.0 3713076.0 
515577.0 3713076.0 

30.480100 
27.429040 
27.429040 
33.531160 
30.480100 
33.531160 
36.579170 
30.480100 
27.429040 
27.429040 
33.531160 
33.531160 
33.531160 
33.531160 
30.480100 
27.429040 
27.429040 
33.531160 
33.531160 
33.531160 
30.480100 
30.480100 
27.429040 
27.429040 
33.531160 
33.531160 
33.531160 
27.429040 
27.429040 
30.480100 
27.429040 
33.531160 
30.480100 
27.429040 
27.429040 
30.480100 
30.480100 
27.429040 
27.429040 
33.531160 
27.429040 
27.429040 
30.480100 
27.429040 
27.429040 
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• DISCRETE IECEPTOR TERRAIN ELEVATIONS (METERS) (COIIT.) • 

• y ELEVATION • ' ELEVATION • y ELEVATION 

DISTAIICE DISTAIICE DISTANCE DISTANCE DISTANCE DISTANCE 

(METERS) (METERS ) (METERS) CMETERS ) CIIETERS) (METERS ) 

··········----------------------------------------------------------------------------------------------------------

515677.0 3713076.0 
515977.0 3713076.0 
516277.0 3713076.0 
516577.0 3713076.0 
516877.0 3713076.0 
517177.0 3713076.0 
515477.0 3713176.0 
515777.0 3713176.0 
516077.0 3713176.0 
516377.0 3713176.0 
516677.0 3713176.0 
516977.0 3713176.0 
515277.0 3712176.0 
515577.0 3712176.0 
515877.0 3712176.0 
516177.0 3712176.0 
515477.0 3712076.0 
515777.0 3712076.0 
516077.0 3712076.0 
515377.0 3711976.0 
515677.0 3711976.0 
515977.0 3711976.0 
515277.0 3711876.0 
515577.0 3711876.0 
515877.0 3711876.0 
516177.0 3711876.0 
515477.0 3711776.0 
515777.0 3711776.0 
516077.0 3711776.0 
515377.0 3711676.0 
515677.0 3711676.0 
515977.0 3711676.0 
515277.0 3711576.0 
515577.0 3711576.0 
515877.0 3711576.0 
516177.0 3711576.0 
515477.0 3711476.0 
515777.0 3711476.0 
516077.0 3711476.0 
512277.0 3709378.0 
515277.0 3709378.0 
518277.0 3709378.0 
521277.0 3709378.0 
512277.0 3708378.0 
515277.0 3708378.0 

27.429040 
27.429040 
27.429040 
27.429040 
30.480100 
30.480100 
27.429040 
30.480100 
30.480100 
27.429040 
27.429040 
27.429040 
33.531160 
30.480100 
30.480100 
33.531160 
33.531160 
33.531160 
30.480100 
33.531160 
33.531160 
33.531160 
36.579170 
33.531160 
33.531160 
33.531160 
33.531160 
33.531160 
33.531160 
36.579170 
36.579170 
33.531160 
39.621080 
39.621080 
36.579170 
39.621080 
39.621080 
39.621080 
39.621080 
60.960200 
57.909140 
60.960200 
30.480100 
48.771210 
48.771210 

515777.0 3713076.0 
516077.0 3713076.0 
516377.0 3713076.0 
516677 .o 3713076.0 
516977.0 3713076.0 
515277.0 3713176.0 
515577.0 3713176.0 
515877.0 3713176.0 
516177.0 3713176.0 
516477.0 3713176.0 
516777.0 3713176.0 
517077.0 3713176.0 
515377.0 3712176.0 
515677.0 3712176.0 
515977.0 3712176.0 
515277.0 3712076.0 
515577.0 3712076.0 
515877.0 3712076.0 
516177.0 3712076.0 
515477.0 3711976.0 
515777.0 3711976.0 
516077.0 3711976.0 
515377.0 3711876.0 
515677.0 3711876.0 
515977.0 3711876.0 
515277.0 3711776.0 
515577.0 3711776.0 
515877.0 3711776.0 
516177.0 3711776.0 
515477.0 3711676.0 
515777.0 3711676.0 
516077.0 3711676.0 
515377.0 3711576.0 
515677.0 3711576.0 
515977.0 3711576.0 
515277.0 3711476.0 
515577.0 3711476.0 
515877.0 3711476.0 
516177.0 3711476.0 
513277.0 3709378.0 
516277.0 3709378.0 
519277.0 3709378.0 
522277.0 3709378.0 
513277.0 3708378.0 
516277.0 3708378.0 

27.429040 
27.429040 
24.381030 
30.480100 
30.480100 
27.429040 
27.429040 
30.480100 
27.429040 
27.429040 
30.480100 
30.480100 
30.480100 
30.480100 
30.480100 
30.480100 
30.480100 
33.531160 
33.531160 
30.480100 
33.531160 
33.531160 
30.480100 
33.531160 
33.531160 
36.579170 
33.531160 
33.531160 
33.531160 
56.579170 
33.531160 
33.531160 
39.621080 
56.579170 
36.579170 
39.621080 
56.579170 
39.621080 
39.621080 
73.149190 
45.720150 
30.480100 
27.429040 
76.200250 
36.579170 

515877.0 3713076.0 
516177.0 3713076.0 
516477.0 3713076.0 
516777.0 3713076.0 
517077.0 3713076.0 
515377.0 3713176.0 
515677.0 3713176.0 
515977.0 3713176.0 
516277.0 3713176.0 
516577.0 3713176.0 
516877.0 3713176.0 
517177.0 3713176.0 
515477.0 3712176.0 
515777.0 3712176.0 
516077.0 3712176.0 
515377.0 3712076.0 
515677.0 3712076.0 
515977.0 3712076.0 
515277.0 3711976.0 
515577.0 3711976.0 
515877.0 3711976.0 
516177.0 3711976.0 
515477.0 3711876.0 
515777.0 3711876.0 
516077.0 3711876.0 
515377.0 3711776.0 
515677.0 3711776.0 
515977.0 3711776.0 
515277.0 3711676.0 
515577.0 3711676.0 
515877.0 3711676.0 
516177.0 3711676.0 
515477.0 3711576.0 
515777.0 3711576.0 
516077.0 3711576.0 
515377.0 3711476.0 
515677.0 3711476.0 
515977.0 3711476.0 
511277.0 3709378.0 
514277.0 3709378.0 
517277.0 3709378.0 
520277.0 3709378.0 
511277.0 3708378.0 
514277.0 3708378.0 
517277.0 3708378.0 

27.429040 
27.429040 
27.429040 
33.531160 
30.480100 
27.429040 
27.429040 
27.429040 
27.429040 
27.429040 
33.531160 
42.669090 
33.531160 
30.480100 
33.531160 
30.480100 
33.531160 
33.531160 
33.531160 
30.480100 
33.531160 
30.480100 
33.531160 
33.531160 
33.531160 
33.531160 
33.531160 
33.531160 
39.621080 
36.579170 
33.531160 
36.579170 
39.621080 
33.531160 
56.579170 
39.621080 
36.579170 
39.621080 
64.011250 
64.011250 
42.669090 
30.480100 
67.059270 
70.101180 
64.011250 



[J - ISCL t uauuuuu IP CNIDEI - IIIIC SCIEEIIIG • CIIGEN • 1982 IIHIEVEPORT STAR uuuu PAGE 6-· 
It 
[L 

I 

[ 

I 
I. 

• DISCRETE IECEPTOR TERRAIN ELEVATIOIIS (METERS) (COIIT .) -

X y ELEVATIOII X y ELEVATIOII X y ELEVATIOII 

DISTANCE DISTANCE DISTANCE DISTANCE DISTANCE DISTANCE 

tMETERS) (METERS ) (METERS) (METERS ) (METERS) (METERS ) 

--------------------------------------------------------------------------------------------------------------------

518277.D 3708378.0 
521277.0 3708378.0 
512277.0 3707378.0 
515277 .o 3707378.0 
518277.0 3707378.0 
521277.0 3707378.0 
512277.0 3706378.0 
515277.0 3706378.0 
518277.0 3706378.0 
521277.0 3706378.0 
522402.0 3710378.0 
511277.0 3714176.0 
514277.0 3714176.0 
517277.0 3714176.0 
520277.0 3714176.0 
511277.0 3715176.0 
514277.0 3715176.0 
517277.0 3715176.0 
520277.0 3715176.0 
511277.0 3716176.0 
514277.0 3716176.0 
517277.0 3716176.0 
520277.0 3716176.0 
511277.0 3717176.0 
514277.0 3717176.0 
517277.0 3717176.0 
520277.0 3717176.0 
511277.0 3713176.0 
514277.0 3713176.0 
513277.0 3712176.0 
512277.0 3711176.0 
511277.0 3709378.0 
514277.0 3709378.0 
517277.0 3709378.0 
520277.0 3709378.0 
511277.0 3708378.0 
514277.0 3708378.0 
517277.0 3708378.0 
520277.0 3708378.0 
511277.0 3707378.0 
514277.0 3707378.0 
517277.0 3707378.0 
520277.0 3707378.0 
511277.0 3706378.0 
514277.0 3706378.0 

48.771210 
27.429040 
67.059270 
60.960200 
48.771210 
27.429040 
73.149190 
67.059270 
54.861130 
30.480100 
27.429040 
36.579170 
30.480100 
70.101180 
30.480100 
45.720150 
51.819210 
30.480100 
24.381030 
60.960200 
60.960200 
30.480100 
33.531160 
48.771210 
60.960200 
30.480100 
30.480100 
42.669090 
36.579170 
39.621080 
64.011250 
64.011250 
64.011250 
42.669090 
30.480100 
67.059270 
70.101180 
64.011250 
30.480100 
54.861130 
54.861130 
67.059270 
27.429040 
73.149190 
64.011250 

519277 .o 3708378.0 
522277.0 3708378.0 
513277 .o 3707378.0 
516277.0 3707378.0 
519277 .o 3707378.0 
522277.0 3707378.0 
513277.0 3706378.0 
516277.0 3706378.0 
519277.0 3706378.0 
522277.0 3706378.0 
522402.0 3711378.0 
512277.0 3714176.0 
515277.0 3714176.0 
518277.0 3714176.0 
521277.0 3714176.0 
512277.0 3715176.0 
515277.0 3715176.0 
518277.0 3715176.0 
521277.0 3715176.0 
512277.0 3716176.0 
515277.0 3716176.0 
518277.0 3716176.0 
521277.0 3716176.0 
512277.0 3717176.0 
515277.0 3717176.0 
518277.0 3717176.0 
521277.0 3717176.0 
512277.0 3713176.0 
511277.0 3712176.0 
514277.0 3712176.0 
513277.0 3711176.0 
512277.0 3709378.0 
515277.0 3709378.0 
518277.0 3709378.0 
521277.0 3709378.0 
512277.0 3708378.0 
515277.0 3708378.0 
518277.0 3708378.0 
521277.0 3708378.0 
512277.0 3707378.0 
515277.0 3707378.0 
518277.0 3707378.0 
521277.0 3707378.0 
512277.0 3706378.0 
515277.0 3706378.0 

30.480100 
27.429040 
64.011250 
48.771210 
33.531160 
27.429040 
64.011250 
48.771210 
36.579170 
27.429040 
30.480100 
36.579170 
48.771210 
33.531160 
30.480100 
60.960200 
54.861130 
30.480100 
30.480100 
39.621080 
70.101180 
30.480100 
27.429040 
54.861130 
42.669090 
33.531160 
27.429040 
36.579170 
36.579170 
33.531160 
39.621080 
60.960200 
57.909140 
60.960200 
30.480100 
48.771210 
48.771210 
48.771210 
27.429040 
67.059270 
60.960200 
48.771210 
27.429040 
73.149190 
67.059270 

520277.0 3708378.0 
511277.0 3707378.0 
514277.0 3707378.0 
517277.0 3707378.0 
520277.0 3707378.0 
511277.0 3706378.0 
514277.0 3706378.0 
517277.0 3706378.0 
520277.0 3706378.0 
523277.0 3706378.0 
522402.0 3712378.0 
513277.0 3714176.0 
516277.0 3714176.0 
519277.0 3714176.0 
522277.0 3714176.0 
513277.0 3715176.0 
516277.0 3715176.0 
519277.0 3715176.0 
522277.0 3715176.0 
513277.0 3716176.0 
516277.0 3716176.0 
519277.0 3716176.0 
522277.0 3716176.0 
513277.0 3717176.0 
516277.0 3717176.0 
519277.0 3717176.0 
522277.0 3717176.0 
513277.0 3713176.0 
512277.0 3712176.0 
511277.0 3711176.0 
514277.0 3711176.0 
513277.0 3709378.0 
516277.0 3709378.0 
519277.0 3709378.0 
522277.0 3709378.0 
513277 .o 3708378.0 
516277.0 3708378.0 
519277.0 3708378.0 
522277.0 3708378.0 
513277.0 3707378.0 
516277.0 3707378.0 
519277.0 3707378.0 
522277.0 3707378.0 
513277.0 3706378.0 
516277.0 3706378.0 

30.480100 
54.861130 
54.861130 
67.059270 
27.429040 
73.149190 
64.011250 
48.771210 
30.480100 
27.429040 
30.480100 
33.531160 
48.771210 
27.429040 
30.480100 
39.621080 
39.621080 
27.429040 
30.480100 
51.819210 
24.381030 
30.480100 
27.429040 
60.960200 
30.480100 
36.579170 
27.429040 
36.579170 
39.621080 
48.771210 
45.720150 
73.149190 
45.720150 
30.480100 
27.429040 
76.200250 
36.579170 
30.480100 
27.429040 
64.011250 
48.771210 
33.531160 
27.429040 
64.011250 
48.771210 
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r- • DISCRETE IECEPTOR TERRAIN ELEVATIDIIS (METERS) (IXJIIT.) • 

' 
X ' ELEYATIDII X ' ELEYATIDII X ' ELEYATIDII 

[ DISTANCE DISTANCE DISTANCE DISTANCE DISTANCE DISTANCE 

CMETEIS) (METERS ) (METERS) (METERS ) (METERS) (METERS ) 

r _, ----········---·····························-------··············-------------···---------------·-·················· 

51n77.o 3706378.0 41.771210 518277.0 3706378.0 54.861130 519277.0 3706378.0 36.579170 

I 520277.0 3706378.0 30.480100 521277.0 3706378.0 30.480100 522277.0 3706378.0 27.429040 

\ 
523277.0 3706378.0 27.429040 522402.0 3710378.0 27.429040 522402.0 3711378.0 30.480100 

522402.0 3712378.0 30.480100 511277.0 3714176.0 36.579170 512277.0 3714176.0 36.579170 

' 513277.0 3714176.0 33.531160 514277.0 3714176.0 30.480100 515277.0 3714176.0 48.771210 

' ' 516277.0 3714176.0 48.771210 51n77.o 3714176.0 70.101180 518277.0 3714176.0 33.531160 

I 519277.0 3714176.0 27.429040 520277.0 3714176.0 30.480100 521277.0 3714176.0 30.480100 

522277.0 3714176.0 30.480100 511277.0 3715176.0 45.n0150 512277.0 3715176.0 60.960200 

513277.0 3715176.0 39.621080 514277.0 3715176.0 51.819210 515277.0 3715176.0 54.861130 

516277.0 3715176.0 39.621080 51n77.o 3715176.0 30.480100 518277.0 3715176.0 30.480100 

519277.0 3715176.0 27.429040 520277.0 3715176.0 24.381030 521277.0 3715176.0 30.480100 

522277.0 3715176.0 30.480100 511277.0 3716176.0 60.960200 512277.0 3716176.0 39.621080 

513277.0 3716176.0 51.819210 514277.0 3716176.0 60.960200 515277.0 3716176.0 70.101180 

516277.0 3716176.0 24.381030 51n77.o 3716176.0 30.480100 518277.0 3716176.0 30.480100 

519277.0 3716176.0 30.480100 520277.0 3716176.0 33.531160 521277.0 3716176.0 27.429040 

522277.0 3716176.0 27.429040 511277.0 3717176.0 48.771210 512277.0 3717176.0 54.861130 

513277.0 3717176.0 60.960200 514277.0 3717176.0 60.960200 515277.0 3717176.0 42.669090 

516277.0 3717176.0 30.480100 51n11.o 3717176.0 30.480100 518277.0 3717176.0 33.531160 

519277.0 3717176.0 36.579170 520277.0 3717176.0 30.480100 521277.0 3717176.0 27.429040 

522277.0 3717176.0 27.429040 511277.0 3713176.0 42.669090 512277.0 3713176.0 36.579170 

513277.0 3713176.0 36.579170 514277.0 3713176.0 36.579170 511277.0 3712176.0 36.579170 

512277.0 3712176.0 39.621080 513277.0 3712176.0 39.621080 514277.0 3712116.0 33.531160 

511277.0 3711176.0 48.771210 512277.0 3711176.0 64.011250 513277.0 3711176.0 39.621080 

514277.0 3711176.0 45.720150 516500.0 3708100.0 67.668870 518100.0 3709350.0 79.251300 

514500.0 3708800.0 80.470510 517300.0 3714400.0 76.200250 
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.... ISCLT ooooooooooooo IP CAMDEN • NOX SCREENING • COGEN • 1982 SHREVEPORT STAR 

• ISCLT INPUT DATA (COIIT .) • 

• AMBIENT AIR TEMPERATURE (DEGREES XELVIN) • 

STABILITY STABILITY STABILITY STABILITY STABILITY STABILITY 
CATEGORY 1 CATEGORY 2 CATEGORY 3 CATEGORY 4 CATEGORY 5 CATEGORY 6 

SEASON 1 293.0000 293.0000 293.0000 293.0000 293.0000 293.0000 

• MIXING LAYER NEIGHY (METERS) • 

IEASIII 1 

WIND SPEED IIIND SPEED IIIND SPEED IIIND SPEED IIIND SPEED IIIND SPEED 

' CATEGORY 1 CATEGORY 2 CATEGORY 3 CATEGORY 4 CATEGORY 5 CATEGORY 6 

I· STABILITY CATEGORY 10. 1DDOOOE+050. 10DDOOE+050. 1DDODOE+050. IOOODDE+050. 100000E+050. 100000E+05 

STABILITY CATEGORY 20.10000DE+050.1000DOE+050.100000E+OS0.10000DE+050.100000E+050.100000E+05 

STABILITY CATEGORY 30.100000E+050.100000E+050.100000E+D50.10000DE+D50.100000E+050.100000E+05 

I STABILITY CATEGORY 4D.100000E+OSD.100000E+DS0.100000E+OSD.100000E+OS0.100000E+OS0.100000E+OS 

L. STABILITY CATEGORY 50. !OOOOOE+OSD. IOOOOOE+OSO. IOOOOOE+OSD. !OOOOOE+OSO. IOOODDE+OSD. IOOOOOE+OS 

STABILITY CATEGORY 60.100000E+050.100000E+OSO.IOOOOOE+050.100000E+OS0.1DDDDOE+050.100000E+OS 

• FREQUENCY OF OCCURRENCE OF IIIND SPEED, DIRECTION AND STABILITY • 

SEASON 1 

STABILITY CATEGORY 1 

WIND SPEED WIND SPEED WIND SPEED WIND SPEED IIIND SPEED IIIND SPEED 
CATEGORY 1 CATEGORY 2 CATEGORY 3 CATEGORY 4 CATEGORY 5 CATEGORY 6 

DIRECTION C t.SOOOHPS)( 2.SOOOMPS)( 4.3000NPS)( 6.8000NPS)( 9.5000HPS)C12.SOOOHPS) 

CDEGREES) 
0.000 0.00005000 0.00023D01 0.00000000 0.00000000 O.OOOODOOO 0.00000000 

22.500 0.00008000 0.00034002 0.00000000 0.00000000 0.00000000 0.00000000 

45.000 0.00005000 0.00023001 0.00000000 0.00000000 0.00000000 0.00000000 
67.500 0.00000000 0.00000000 0.00000000 0.00000000 0.00000000 0.00000000 

90.000 0.00011001 0.00046002 0.00000000 0.00000000 0.00000000 0.00000000 
112.500 0.00011001 0.00046002 0.00000000 0.00000000 0.00000000 0.00000000 
135.000 0.00016001 0.00068003 0.00000000 0.00000000 0.00000000 0.00000000 

157.500 0.00017001 0.00011001 0.00000000 0.00000000 0.00000000 0.00000000 

180.000 0.00022001 0.00034002 0.00000000 0.00000000 0.00000000 0.00000000 

202.500 0.00008000 0.00034002 0.00000000 0.00000000 0.00000000 0.00000000 

225.000 0.00008000 0.00034002 0.00000000 0.00000000 0.00000000 0.00000000 

247.500 0.00031002 0.00011001 0.00000000 0.00000000 0.00000000 0.00000000 
270.000 0.00020001 0.00023001 0.00000000 0.00000000 0.00000000 0.00000000 

292.500 0.00005000 0.00023001 0.00000000 0.00000000 0.00000000 0.00000000 
315.000 0.00008000 0.00034002 0.00000000 0.00000000 0.00000000 0.00000000 

337.500 0.00005000 0.00023001 0.00000000 0.00000000 0.00000000 0.00000000 

******** PAGE B*""" 
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r • ISCLT INPUT DATA CCDNT.) • 

I 

( 
• FR£QUEICY DF DCCURR£NCE DF IIIND SPEED, DIR£CTICII AND STABILITY • 

.... , 

' SEASCII 1 

r 
' 

STABILITY CATEGilRY 2 

I 
. IIIND SPEED IIIND SPEED IIIND SPEED IIIND SPEED IIIND SPEED IIIND SPEED 

\ 

CATEGCRY 1 CATEGORY 2 CATEGCRY 3 CATEGilRY 4 CATEGilRY 5 CATEGCRY 6 

DIRECYICII ( 1.5000MPS)( 2.5DDOMPS)( 4.3DDDMPS)( 6.8DDOMPS)( 9.5DDDMPS)(12.5DODMPS) 

(DEGREES) 
o.ooo O.OD090004 0.00251013 0.00217011 O.ODDDDDOO O.OOODDDDD O.OODDOODD 

22.500 O.DDD14DD1 O.DDD91DD5 0.00103005 O.ODDDDDDD O.DDDDDDDD O.OODDDDDD 

45.000 0.00034002 0.00137007 0.00171009 0.00000000 O.OODDDDDO O.DODDDDDO 

67.500 0.00040002 O.DDD91DD5 0.00103005 O.DDDDDDDD O.DDDDDDDD D.DDDDDDOD 

90.000 0.00088004 0.00148007 0.00103005 D.DOOODDDD D.ODDOOOOO D.DOODDDDD 

112.500 0.00109005 0.00114006 0.00057003 D.DDOOODOD D.DDDDDDDD O.DDDDODOO 

135.000 0.00114006 0.00240012 0.00160008 D.DDOODOOO O.ODDDDODD O.DDDDDDDD 

f 

157 .SOD 0.00077004 D.DDD80D04 0.00091005 D.DDOOODDD D.OODDDODD O.ODODDOOD 

180.000 0.00081004 0.00194010 0.00285014 O.OOODDDDD 0.00000000 O.ODODOODD 
I 

202.500 0.00025001 0.00080004 0.00171009 0.00000000 0.00000000 0.00000000 

225.000 0.00050002 0.00160008 0.00126006 0.00000000 0.00000000 0.00000000 

247.500 0.00079004 0.00091005 0.00308015 0.00000000 0.00000000 0.00000000 

270.000 0.00103005 0.00160008 0.00068003 0.00000000 0.00000000 D.DODDDDDD 

292.500 0.00088004 0.00148007 0.00068003 O.ODDDDDDO 0.00000000 O.OODDDDDD 

315.000 0.00053003 0.00183009 0.00080004 0.00000000 O.ODDDDDDO 0.00000000 

337.500 0.00028001 0.00103005 0.00046002 D.DOOOODOO D.DOODDDOO D.DOODOOOO 

SEASON 1 

STABILITY CATEGORY 3 

WINO SPEED WINO SPEED WINO SPEED WINO SPEED WIND SPEED WINO SPEED 
CATEGORY 1 CATEGORY 2 CATEGORY 3 CATEGORY 4 CATEGORY 5 CATEGORY 6 

DIRECT! Oil ( 1.5000MPS)( 2.5000MPS)( 4.3DOOMPS)( 6.8000MPS)( 9.5000MPS)(12.5000MPS) 

(DEGREES) 
o.ooo 0.00032002 0.00240012 0.00799040 0.00080004 0.00000000 0.00000000 

22.500 0.00011001 0.00080004 0.00502025 0.00034002 0.00000000 0.00000000 

45.000 0.00033002 0.00148007 0.00434022 0.00068003 0.00011001 0.00000000 

67.500 0.00022001 0.00068003 0.00388019 D.DDD110D1 0.00000000 O.OOOOODDD 

90.000 0.00039002 0.00194010 0.00605030 0.00023001 0.00000000 0.00000000 

112.500 0.00021001 0.00160008 0.00320016 0.00011001 0.00000000 0.00000000 

135.000 0.00065003 0.00297015 0.00491025 0.00034002 0.00000000 0.00000000 

157.500 0.00045002 0.00240012 0.00685034 0.00148007 0.00000000 0.00000000 

180.000 0.00081004 0.00320016 0.01336067 0.00228011 0.00023001 0.00000000 

202.500 0.00023001 0.00171009 0.00594030 0.00137007 0.00011001 0.00000000 

225.000 0.00047002 0.00160008 0.00559028 0.00114006 0.00000000 0.00000000 

247.500 0.00045002 0.00240012 0.00628031 0.00114006 0.00000000 0.00000000 

270.000 0.00030002 0.00126006 0.00297015 0.00080004 0.00000000 0.00000000 

292.500 0.00014001 0.00103005 0.00251013 0.00023001 0.00000000 0.00000000 

315.000 0.00015001 0.00114006 0.00263013 0.00034002 0.00000000 0.00000000 

337.500 0.00040002 0.00205010 0.00388019 0.00011001 0.00000000 0.00000000 
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• lSCLT INPUT DATA CCOIIT .) • 

r~ • FREQUENCY DF OttURRENCE OF VIlli SPEED, DIRECTION Alii STABILITY • 

IEASDNt 

STABILITY CATEGORY 4 

\ 

WIND SPEED Ullll SPEED Ullll SPEED UIND SPEED VIlli SPEED Ullll SPEED 

CATEGORY 1 CATEGORY 2 CATEGORY 3 CATEGORY 4 CATEGORY 5 CATEGORY 6 

DIRECTICII ( 1.500CIIPS)( 2.5000MPS)( 4.3000MP$)( 6.8000MPS)( 9.5000MP$)(12.5000MPS) 

(DEGREES) 
0.000 0.00136007 0.00639032 0.02226111 0.02249112 0.00091005 0.00000000 

22.500 0.00133007 0.00422021 0.01062053 0.00765038 0.00000000 0.00000000 

45.000 0.00051003 0.00388019 0.01073054 0.00582029 0.00000000 0.00000000 
.. 67.500 0.00120006 0.00422021 0.01279064 0.00582029 0.00000000 0.00000000 

\ 90.000 0.00215011 0.00457023 0.01027051 0.00342017 0.00011001 0.00000000 

112.500 0.00190009 0.00559028 0.00868043 0.00263013 0.00000000 0.00000000 

135.000 0.00377019 0.01005050 0.01495075 0.00616031 0.00023001 0.00000000 

157.500 0.00194010 0.00890044 0.02260113 0.01142057 0.00046002 0.00000000 

180.000 0.00218011 0.01073054 0.03973199 0.03813190 0.00251013 0.00011001 

202.500 0.00053003 0.00205010 0.01142057 0.01096055 0.00046002 0.00000000 

225.000 0.00059003 0.00251013 0.00993050 0.00799040 0.00046002 0.00000000 

247.500 0.00055003 0.00320016 0.00674034 0.00422021 0.00011001 0.00000000 

270.000 0.00106005 0.00217011 0.00525026 0.00365018 0.00046002 0.00000000 

292.500 0.00073004 0.00160008 0.00365018 0.00308015 0.00023001 0.00011001 

315.000 0.00073004 0.00263013 0.00491025 0.00662033 0.00034002 0.00011001 

337.500 0.00070003 0.00240012 0.00856043 0.01199060 0.00057003 0.00000000 

SEASON 1 

STABILITY CATEGORY 5 

UIND SPEED WINO SPEED WINO SPEED WIND SPEED UIND SPEED WIND SPEED 

CATEGORY 1 CATEGORY 2 CATEGORY 3 CATEGORY 4 CATEGORY 5 CATEGORY 6 

DIRECTION ( 1.5000HPS)( 2.500DHPS)( 4.3000HPS)( 6.8000HPS)( 9.5000HPS)(12.5000HPS) 

(DEGREES) 
0.000 0.00000000 0.00331017 0.00719036 0.00000000 0.00000000 0.00000000 

22.500 0.00000000 0.00263013 0.00251013 0.00000000 0.00000000 0.00000000 

45.000 0.00000000 0.00297015 0.00251013 0.00000000 0.00000000 0.00000000 

67.500 0.00000000 0.00331017 0.00388019 0.00000000 0.00000000 0.00000000 

90.000 0.00000000 0.00434022 0.00377019 0.00000000 0.00000000 0.00000000 

112.500 0.00000000 0.00434022 0.00103005 0.00000000 0.00000000 0.00000000 

135.000 0.00000000 0.00993050 0.00365018 0.00000000 0.00000000 0.00000000 

157.500 0.00000000 0.00548027 0.00468023 0.00000000 0.00000000 0.00000000 

180.000 0.00000000 0.01176059 0.01986099 0.00000000 0.00000000 0.00000000 

202.500 0.00000000 0.00297015 0.00594030 0.00000000 0.00000000 0.00000000 

225.000 0.00000000 0.00205010 0.00285014 0.00000000 0.00000000 0.00000000 

247.500 0.00000000 0.00205010 0.00114006 0.00000000 0.00000000 0.00000000 

270.000 0.00000000 0.00148007 0.00103005 0.00000000 0.00000000 0.00000000 

292.500 0.00000000 0.00137007 0.00160008 0.00000000 0.00000000 0.00000000 

315.000 0.00000000 0.00148007 0.00274014 0.00000000 0.00000000 0.00000000 

337.500 0.00000000 0.00068003 0.00251013 0.00000000 0.00000000 0.00000000 
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• ISCLT INPUT DATA (CONT.)· 

• FREQUENCY OF OCCURRENCE OF UIIID SPEED, DIRECYION AND STABILITY • 

SEASON 1 

STABILITY CATEGORY 6 

UIND SPEED UIIID SPEED UIIID SPEED UIND SPEED UIIID SPEED UIIID SPEED 

CATEGORY 1 CATEGORY 2 CATEGORY 3 CATEGORY 4 CATEGORY 5 CATEGORY 6 

DIRECYION ( 1.5000NPS)( 2.5000NPS)( 4.3000NPSl( 6.1000MPS)( 9.5000MPS)(12.5000NPS) 

(DEGREES) 
0.000 0.01062053 0.00765038 0.00000000 0.00000000 0.00000000 0.00000000 

22.500 0.00490024 0.00320016 0.00000000 0.00000000 0.00000000 0.00000000 

45.000 0.00582029 0.00297015 0.00000000 0.00000000 0.00000000 0.00000000 

67.500 0.00490024 0.00320016 0.00000000 0.00000000 0.00000000 0.00000000 

90.000 0.00862043 0.00457023 0.00000000 0.00000000 0.00000000 0.00000000 

112.500 0.01025051 0.00548027 0.00000000 0.00000000 0.00000000 0.00000000 

135.000 0.01760088 0.01039052 0.00000000 0.00000000 0.00000000 0.00000000 

157.500 0.01095055 0.00616031 0.00000000 0.00000000 0.00000000 0.00000000 

180.000 0.02149107 0.01598080 0.00000000 0.00000000 0.00000000 0.00000000 

202.500 0.00585029 0.00502025 0.00000000 0.00000000 0.00000000 0.00000000 

225.000 0.00617031 0.00331017 0.00000000 0.00000000 o.oooooooo 0.00000000 

247.500 0.00477024 0.00217011 0.00000000 0.00000000 0.00000000 0.00000000 

270.000 0.01384069 0.00559028 0.00000000 o.oooooooo 0.00000000 0.00000000 

292.500 0.00593030 0.00263013 0.00000000 0.00000000 0.00000000 o.oooooooo 
315.000 0.00512026 0.00274014 0.00000000 0.00000000 0.00000000 0.00000000 

337.500 0.00164008 0.00160008 0.00000000 0.00000000 0.00000000 0.00000000 

• VERTICAL POTENTIAL TEMPERATURE GRADIENT (DEGREES KELVIN/METER) • 

UINO SPEED UIND SPEED UIND SPEED WIND SPEED UIND SPEED UIND SPEED 

CATEGORY 1 CATEGORY 2 CATEGORY 3 CATEGORY 4 CATEGORY 5 CATEGORY 6 

STABILITY CATEGORY 10.DOOOODE+OOO.OOOODOE+OOO.OOOOOOE+DOO.OODODDE+DDO.OOODODE+DOO.OOOOODE+OO 

STABILITY CATEGORY 20.000000E+OOO.OOOOOOE+OOO.OOOOOOE+OOO.OOOOOOE+OOO.OOOOOOE+OOO.OOOOOOE+OO 

STABILITY CATEGORY 30.000000E+OOO.ODOODOE+DOD.OOOODOE+OOO.ODODDOE+ODO.OOOODDE+OOO.OOOOOOE+OO 

STABILITY CATEGORY 40.0DDOOOE+ODO.OOOOODE+DOO.OODDDOE+ODO.OOOOOOE+DDD.OOOODDE+OOO.ODODDDE+OO 

STABILITY CATEGORY 50.20DOODE·010.2DOOOOE·010.2000DOE·010.200000E·010.200000E·010.200000E·01 

STABILITY CATEGORY 60.35DODOE·010.35DOODE·010.350000E·01D.350000E·010.350000E·D10.35DDDDE·D1 

• UIND PROFILE POWER LAU EXPONENTS • 

UIND SPEED UIND SPEED WIND SPEED WIND SPEED UIND SPEED UIND SPEED 

CATEGORY 1 CATEGORY 2 CATEGORY 3 CATEGORY 4 CATEGORY 5 CATEGORY 6 

STABILITY CATEGORY 10.7DDODOE·01D.7DOODOE·010.7DDODOE·010.700000E·010.700000E·010.70000DE·D1 

STABILITY CATEGORY 20.700DDDE·D10.70DODOE·010.7DOOOOE·010.70DDDDE·D10.70DDDDE·D10.70000DE·01 

STABILITY CATEGORY 30.1DDOOOE+D00.1DOOODE+DOD.100000E+DDD.1DDDDDE+DDD.1DDDDDE+D00.10DDDDE+DD 

STABILITY CATEGORY 40.15DOOOE+D00.15DDDDE+D00.150000E+ODD.150DDDE+DD0.150DDDE+000.150000E+DD 

STABILITY CATEGORY 50.350000E+000.350000E+000.350000E+000.350000E+000.350000E+000.350000E+OO 

STABILITY CATEGORY 60.550000E+000.550000E+000.550000E+000.550000E+000.550000E+000.550000E+OO 

uuaua PAGE 

NOTE THAT BUILDING DIMENSIONS ON CARD GROUP 17 FOR SOURCE NO. 1 DO NOT MEET THE SCHULMAN·SCIRE CRITERIA. 

THEREFORE, DIRECTION SPECIFIC BUILDING DIMENSIONS UILL BE READ, BUT NOT USED BY THE HODEL. 

,, .... 
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• ICIURCE INPUT DATA • 

C T ICIURCE ICIURCE X ' EMISSION lASE I 
A A IIIJIBER TYPE COORDINATE COORDINATE HEIGHT ELEV· I • SOURCE DETAILS DEPENDING ON TYPE • 

I P (II) (II) (II) ATION I 

D E (II) I 

···············---------------------------------------------------------------------············································ 
X 1 STAIX 516322.70 371\890.00 22.86 34.44 GAS EXIT TEIIP (DEG ICl• 427,59, GAS EXIT VEL. (11/SECl• 16.61, 

WARNING • HW/HB > 5 FOR SOURCE 

STACK DIAMETER (Ill• 3.423, HEIGHT OF ASSD. BLDG. (Ill• 13.60, WIDTH OF 

ASSD. BLDG. (Ill• 105.82, WAICE EFFECTS FLAG • 0 

• SOURCE STRENGTHS ( GRAMS PER SEC l • 

SEASON 1 SEASON 2 SEASON 3 SEASON 4 
, .04300£+01 

1 PROG. USES LATERAL VIRTUAL DIST. FOR UPPER BOUND OF CONCENTRATION (DEPOSITION). IF LOWER 

IOUND IS DESIRED SET WAKE EFFECTS FLAG (WAKE) • 1 AHD RERUN 
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*" -L GRilUIID LEVEL CONCENTMTIIII ( IIICROGaAIIS PER alBIC IIETER ) FROM ALL SOURCES COMIINED -
• DISCRETE RECEPTORS • 

X Y CONCENTIATIIII X Y COIICENTRATIIII X Y CONCENTRATION 
DISTANCE DISTANCE DISTANCE DISTANCE DISTANCE DISTANCE 

CIIETElS) (METERS l (METERS) (METERS ) CMETERS) (METERS ) 

···························-·································································-······················ 

516276.1 3711378.0 
516679.3 3711378.0 
517530.5 3711488.0 
511743.9 3711573.0 
520304.8 3711171.0 
520817.0 3711628.0 
518707.2 3712030.0 
518060.9 3712335.0 
517426.8 3713079.0 
516603.7 3713280.0 
516372.0 3712798.0 
516264.6 3712122.0 
516008.5 3712122.0 
516179.3 3712122.0 
515377.0 3711278.0 
515677.0 3711278.0 
515977.0 3711278.0 
516277.0 3711278.0 
516577.0 3711278.0 
516877.0 3711278.0 
517177.0 3711278.0 
515477.0 3711178.0 
515777.0 3711178.0 
516077.0 3711178.0 
516377.0 3711178.0 
516677.0 3711178.0 
516977.0 3711178.0 
515277.0 3711078.0 
515577.0 3711078.0 
515877.0 3711078.0 
516177.0 3711078.0 
516477.0 3711078.0 
516777.0 3711078.0 
517077.0 3711078.0 
515377.0 3710978.0 
515677.0 3710978.0 
515977.0 3710978.0 
516277.0 3710978.0 
516577.0 3710978.0 
516877.0 3710978.0 
517177.0 3710978.0 
515477.0 3710878.0 
515777.0 3710878.0 
516077.0 3710878.0 

D.084943 
0.039914 
0.048851 
0.069195 
0.061384 
D.065273 
0.079195 
0.092920 
0.104061 
0.192895 
0.177860 
0.239532 
0.030867 
0.091085 
0.072276 
0.068792 
0.054112 
0.096406 
0.062930 
0.036002 
0.045340 
0.078550 
0.075465 
0.061614 
0.087299 
0.039794 
0.048012 
0.104749 
0.091666 
0.085460 
0.094109 
0.078752 
0.046324 
0.054121 
0.101386 
0.098708 
0.096100 
0.150685 
0.075026 
0.059187 
0.059362 
0.090374 
0.124964 
0.174398 

516411.0 3712159.0 
517079.3 3711378.0 
517530.5 3711317.0 
519914.6 3711573.0 
520304.1 3711024.0 
520402.3 3712176.0 
518280.4 3712030.0 
518060.9 3712878.0 
516993.9 3713079.0 
516603.7 3712814.0 
516256.2 3712774.0 
516264.6 3711598.0 
516115.2 3712189.0 
516264.6 3712122.0 
515477.0 3711278.0 
515777.0 3711278.0 
516077.0 3711278.0 
516377.0 3711278.0 
516677.0 3711278.0 
516977.0 3711278.0 
515277.0 3711178.0 
515577.0 3711178.0 
515877.0 3711178.0 
516177.0 3711178.0 
516477.0 3711171.0 
516777.0 3711178.0 
517077.0 3711178.0 
515377.0 3711078.0 
515677.0 3711078.0 
515977.0 3711078.0 
516277.0 3711078.0 
516577.0 3711078.0 
516877.0 3711078.0 
517177.0 3711078.0 
515477.0 3710978.0 
515777.0 3710978.0 
516077.0 3710978.0 
516377.0 3710978.0 
516677.0 3710978.0 
516977.0 3710978.0 
515277.0 3710878.0 
515577.0 3710878.0 
515877.0 3710878.0 
516177.0 3710878.0 

0.153001 
0.040090 
0.050116 
0.067722 
0.059616 
0.071890 
0.079013 
0.106057 
0.102307 
0.124314 
0.165671 
0.113039 
0.062184 
0.239532 
0.070651 
0.061808 
0.055019 
0.118062 
0.041205 
0.039276 
0.079925 
0.078810 
0.068400 
0.067638 
0.066751 
0.041175 
0.050335 
0.094650 
0.095880 
0.072571 
0.100055 
0.072129 
0.048320 
0.055913 
0.081547 
0.106601 
0.117560 
0.128835 
0.069517 
0.060721 
0.116221 
0.095185 
0.109059 
0.160581 

516679.3 3711159.0 
517079.3 3711549.0 
518743.9 3711171.0 
519914.6 3711171.0 
520707.2 3711024.0 
518707.2 3712176.0 
518280.4 3712250.0 
517426.8 3712878.0 
516993.9 3713280.0 
516372.0 3712814.0 
516276.8 3711378.0 
516008.5 3712006.0 
516179.3 3712061.0 
515277.0 3711278.0 
515577.0 3711278.0 
515877.0 3711271.0 
516177.0 3711278.0 
516477.0 3711278.0 
516777.0 3711278.0 
517077.0 3711278.0 
515377.0 3711178.0 
515677.0 3711178.0 
515977.0 3711178.0 
516277.0 3711178.0 
516577.0 3711178.0 
516877.0 3711178.0 
517177.0 3711178.0 
515477.0 3711078.0 
515777.0 3711078.0 
516077.0 3711078.0 
516377.0 3711078.0 
516677.0 3711078.0 
516977.0 3711078.0 
515277.0 3710978.0 
515577.0 3710978.0 
515877.0 3710978.0 
516177.0 3710978.0 
516477.0 3710978.0 
516777.0 3710978.0 
517077.0 3710978.0 
515377.0 3710878.0 
515677.0 3710878.0 
515977.0 3710878.0 
516277.0 3710878.0 

0.042575 
0.031474 
0.062467 
0.062229 
0.058714 
0.083061 
0.087740 
0.099113 
0.112371 
0.197740 
0.084943 
0.019233 
0.086641 
0.074329 
0.069404 
0.053725 
0.083301 
0.088346 
0.036732 
0.044386 
0.087728 
0.082889 
o.o55m 
o.o8m1 
0.051525 
0.044259 
0.050517 
0.078584 
0.090076 
0.075893 
0.098183 
0.045308 
0.056882 
0.110607 
0.093246 
0.091470 
0.125115 
0.092428 
0.058394 
0.062811 
0.094644 
0.113780 
0.125590 
0.166766 
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- AIIICUAL GRIIUND LEVEL CCIIICENTIATIOII ( IIICIIIGRAIIS PER CUBIC IIETER ) FRCIII ALL SOURCES CCIIIBINED (CCIIIT .) -

• DISCRETE RECEPTDRS • 

I T CCIIICENTRATIOII X Y CCIIICENTRATIOII X T CCIIICENTRATIOII 

DISTANCE DISTANCE DISTANCE DISTANCE DISTANCE DISTANCE 

(IIETERS) (IIETERS ) (IIETERS) (IIETERS ) (IIETERS) (IIETERS ) 

-······-·····--·-·····-·······----··········································---------------------········-·········· 

515577.D 3712376.D 
515877.D 3712376.D 
516177.D 3712376.D 
516477.0 3712376.0 
516777.D 3712376.D 
517077.D 3712376.0 
515377.D 3712476.D 
515677.D 3712476.0 
515977.0 3712476.0 
516277.0 3712476.0 
516577.0 3712476.0 
516877.0 3712476.0 
517177.0 3712476.0 
515477.0 3712576.0 
515777.D 3712576.0 
516077.0 3712576.D 
516377.D 3712576.D 
516677.0 3712576.0 
516977.0 3712576.0 
515277.D 3712676.0 
515577.D 3712676.0 
515877.0 3712676.0 
516177.0 3712676.0 
516477.0 3712676.0 
516777.0 3712676.0 
517077.D 3712676.0 
515377.0 3712776.0 
515677.D 3712776.0 
515977.0 3712776.0 
516277.0 3712776.0 
516577.D 3712776.0 
516877.0 3712776.0 
517177.0 3712776.0 
515477.D 3712876.0 
515777.0 3712876.0 
516077.0 3712876.0 
516377.D 3712876.0 
516677.0 3712876.0 
516977.0 3712876.0 
515277.0 3712976.0 
515577.0 3712976.0 
515877.0 3712976.0 
516177.0 3712976.0 
516477.0 3712976.0 

D.048613 
D.049758 
D.116422 
O.D6863D 
0.037801 
D.D5602D 
0.063150 
D.068788 

0.055387 
D. 148459 
D.052638 
0.045304 
0.065213 
0.069994 
0.071485 
D.D82844 
0.124652 
0.054030 
O.D56581 
0.075618 
D.089631 
0.073957 
0.133431 
o.D97368 
0.057233 
0.065479 
0.081570 
0.089128 
0.085795 
0.144662 
0.082694 
0.065717 
0.079539 
0.084340 
0.074934 
0.128462 
0.144768 
0.081466 
0.072899 
0.094568 
0.085185 
0.101188 
0.177713 
0.137828 

515677.0 3712376.D 
515977.D 3712376.D 
516277 .o 3712376.0 
516577.D 3712376.D 
516877.D 3712376.D 
517177.D 3712376.D 
515477.D 3712476.D 
515777.D 3712476.D 
516077.D 3712476.D 
516377.D 3712476.D 
516677.D 3712476.D 
516977.D 3712476.D 
515277.D 3712576.D 
515577.0 3712576.0 
515877.0 3712576.0 
516177.0 3712576.D 
516477.0 3712576.0 
516777.D 3712576.0 
517077.0 3712576.0 
515377.D 3712676.D 
515677.0 3712676.D 
515977.0 3712676.D 
516277.0 3712676.0 
516577.0 3712676.0 
516877.D 3712676.D 
517177.D 3712676.0 
515477.0 3712776.0 
515777.0 3712776.0 
516077.D 3712776.0 
516377.D 3712776.0 
516677.0 3712776.D 
516977.D 3712776.0 
515277.D 3712876.0 
515577.D 3712876.0 
515877.0 3712876.0 
516177.0 3712876.0 
516477.D 3712876.D 
516777.0 3712876.D 
517077.D 3712876.D 
515377.0 3712976.0 
515677.0 3712976.0 
515977.0 3712976.0 
516277.0 3712976.0 
516577.0 3712976.0 

0.051576 
0.057968 
0.157397 
0.046075 
0.038692 
D.07011D 
O.D58892 
0.063191 
O.D70910 
D. 116918 
0.050219 
D.046576 
0.072075 
D.072794 
0.063130 
0.110613 
O.D92657 
0.048637 
O.D56266 
0.078311 
O.D83899 
D.070408 
D. 146435 
0.076028 
D.053343 
D.069704 
D.081396 
0.068678 
0.107421 
D. 142678 
D.067659 
0.067298 
0.088184 
D.080623 
O.D81892 
0.138141 
D. 120541 
D.080279 
D.081256 
0.091127 
0.082987 
0.122417 
0.165024 
0.115114 

515777.D 3712376.D 
516077.D 3712376.D 
516377.D 3712376.D 
516677.D 3712376.D 
516977.D 3712376.D 
515277.D 3712476.D 
515577.D 3712476.D 
515877.D 3712476.D 
516177.D 3712476.D 
516477.D 3712476.D 
516777.0 3712476.0 
517077.0 3712476.0 
515377.0 3712576.0 
515677.0 3712576.0 
515977.D 3712576.0 
516277.D 3712576.0 
516577.0 3712576.0 
516877.D 3712576.D 
517177.0 3712576.0 
515477.0 3712676.0 
515777.0 3712676.0 
516077.0 3712676.0 
516377.0 3712676.0 
516677.0 3712676.0 
516977.0 3712676.0 
515277.0 3712776.0 
515577.0 3712776.0 
515877.0 3712776.0 
516177.0 3712776.0 
516477.0 3712776.0 
516777.0 3712776.0 
517077.0 3712776.0 
515377.0 3712876.0 
515677.0 3712876.0 
515977.0 3712876.0 
516277.0 3712876.0 
516577.0 3712876.0 
516877.0 3712876.0 
517177.0 3712876.0 
515477.0 3712976.0 
515777.0 3712976.0 
516077.0 3712976.0 
516377.0 3712976.0 
516677.0 3712976.0 

0.049844 
0.067582 
0.118070 
0.035810 
0.046017 
0.061566 
0.060689 
0.053726 
D. 121944 
0.079572 
0.040530 
0.058326 
0.074485 
0.079562 
0.058727 
0.152091 
0.061674 
0.052131 
0.067003 
0.089764 
0.078539 
0.086486 
0.123274 
0.063842 
0.061784 
0.078724 
0.093420 
0.083120 
0.134565 
0.101964 
0.065314 
0.076400 
0.088406 
0.095097 
0.092359 
0.146700 
0.099223 
0.079477 
0.083359 
0.087950 
0.081500 
0.148097 
0.162900 
0.095450 
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- AIIJ!UAL GROUND LEVEL COIICENTRATIIIII ( IIICROGRMIS PER CUIIC IIETER ) FRCII ALL SOURCES IXIIIBINED (CONT.) -

• DISCRETE RECEPTORS • 

X ' COIICENTRATIIIII X ' IXIIICENTRATIIIII X y CONCENTRATIIIII 

DISTAIICE DISTAIICE DISTAIICE DISTAIICE DISTAIICE DISTAIICE 

CIIETERS) (IIETERS ) (IIETERS) (IIETERS ) (IIETERS) (IIETERS ) 

················-··········································-·······-------·······················-·-----------------

516777.D 3712976.0 
517077 .o 3712976.0 
515377 .o 3713076.D 
515677.0 3713076.D 

i. \ 515977.0 3713D76.0 
516277.D 3713D76.D 
516577.0 3713076.0 
516877.0 3713076.0 
517177.0 3713076.0 
515477.0 3713176.0 
515777.D 3713176.0 
516077.0 3713176.0 
516377.D 3713176.0 
516677.0 3713176.0 
516977.D 3713176.0 
515277.D 3712176.0 
515577.D 3712176.0 
515877.D 3712176.0 
516177.0 3712176.0 
515477.0 3712076.0 
515777.0 3712076.0 
516077.0 3712076.0 
515377.0 3711976.0 
515677.D 3711976.0 
515977.D 3711976.0 
515277.D 3711876.0 
515577.D 3711876.0 
515877.0 3711876.0 
516177.0 3711876.0 
515477.0 3711776.0 
515777.0 3711776.0 
516077.D 3711776.0 
515377.0 3711676.0 
515677.D 3711676.0 
515977.D 3711676.0 
515277.D 3711576.0 
515577.D 3711576.0 
515877.D 3711576.D 
516177.D 3711576.D 
515477.0 3711476.0 
515777.0 3711476.0 
516077.0 3711476.0 
512277.0 3709378.0 
515277.0 3709378.0 

0.087579 
0.079081 
0.094340 
0.088758 
o. 112367 
o. 181884 
o. 130408 
0.092187 
0.091302 
0.096255 
o. 104182 
o. 164938 
o. 195006 
0.122938 
0.088460 
0.050471 
0.029252 
0.018827 
0.079366 
0.041481 
0.018549 
0.025392 
0.053074 
0.026829 
0.018173 
0.069573 
0.037412 
0.019604 
0.067990 
0.043067 
0.021817 
0.041675 
0.054213 
0.031472 
0.030285 
0.066081 
0.043221 
0.034980 
0.077672 
0.056242 
0.048199 
0.053017 
o. 133493 
o. 163928 

516877.0 3712976.0 
517177.D 3712976.D 
515477.0 3713076.D 
515777.0 3713076.0 
516077.D 3713076.0 
516377.D 3713076.D 
516677.D 3713076.D 
516977.D 3713076.D 
515277 .o 3713176.0 
515577.0 3713176.0 
515877.0 3713176.0 
516177.0 3713176.0 
516477.0 3713176.0 
516777.0 3713176.0 
517077.0 3713176.0 
515377.D 3712176.D 
515677.D 3712176.D 
515977.0 3712176.D 
515277.0 3712076.0 
515577.0 37~2076.D 

515877.D 3712076.D 
516177.0 3712076.0 
515477.0 3711976.0 
515777.0 3711976.0 
516077.0 3711976.0 
515377.0 3711876.0 
515677.0 3711876.0 
515977.0 3711876.0 
515277.D 3711776.D 
515577.0 3711776.D 
515877.0 3711776.D 
516177.0 3711776.D 
515477.D 3711676.D 
515777.D 3711676.0 
516077.0 3711676.0 
515377.0 3711576.D 
515677.0 3711576.D 
515977.0 3711576.0 
515277.0 3711476.0 
515577 .o 3711476.0 
515877.0 3711476.0 
516177.0 3711476.0 
513277 .o 3709378.0 
516277.0 3709378.0 

0.086070 
0.080451 
0.091989 
0.088123 
0.132974 
0.1610D1 
0.121015 
0.091110 
0.099822 
0.0951D9 
0.119927 
o. 171936 
0.169190 
o. 113490 
D.095346 
D.041387 
0.023653 
D.D21930 
D.049068 
0.028631 
D.014239 
0.077634 
0.040221 
0.019229 
O.D22741 
0.051493 
D.D29564 
D.D23499 
D.064398 
D.032677 
D.022030 
D.073418 
D.045854 
D.022685 
0.041697 
0.059684 
o.D31678 
0.040910 
D.065679 
0.044158 
D.049690 
D.075037 
D. 144751 
D.270749 

516977.0 3712976.0 
515277.0 3713076.0 
515577.0 3713076.0 
515877.0 3713076.0 
516177.0 3713076.0 
516477.0 3713076.0 
516777.0 3713076.0 
517077.0 3713076.0 
515377.0 3713176.0 
515677.0 3713176.0 
515977.0 3713176.0 
516277.0 3713176.0 
516577.0 3713176.0 
516877.0 3713176.0 
517177.0 3713176.0 
515477.0 3712176.0 
515777.0 3712176.0 
516077.0 3712176.0 
515377.0 3712076.0 
515677.0 3712076.0 
515977.0 3712076.0 
515277.0 3711976.0 
515577.0 3711976.0 
515877.0 3711976.0 
516177.0 3711976.0 
515477.0 3711876.0 
515777.0 3711876.0 
516077.0 3711876.0 
515377.0 3711776.0 
515677.0 3711776.0 
515977.0 3711776.0 
515277.0 3711676.0 
515577.0 3711676.0 
515877.0 3711676.0 
516177.0 3711676.0 
515477.0 3711576.0 
515777.0 3711576.0 
516077.0 3711576.0 
515377.0 3711476.0 
515677.0 3711476.0 
515977.0 3711476.0 
511277.0 3709378.0 
514277.0 3709378.0 
517277.0 3709378.0 

0.085644 
0.097009 
0.090084 
0.094940 
0.156367 
0.154D37 
0.110324 
0.090870 
D.097863 
D.094531 
0.126950 
o. 197409 
D. 144975 
0.106805 
0.134310 
D.040528 
0.021011 
0.045048 
0.044069 
0.025591 
O.D20178 
0.058790 
0.030411 
0.016306 
0.034647 
0.048429 
0.021895 
0.033628 
0.051705 
0.026913 
0.027860 
0.068152 
0.035709 
0.024255 
0.080045 
D.D52278 
D.D27245 
0.048324 
0.060764 
0.039296 
0.049826 
D. 123873 
0.155580 
0.121601 
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- ANNUAL GRIIUIIII LEVEL CONCENTRATION ( IIICROGRAIIS PER CUBIC IIETER ) FRON ALL SOURCES CONBINED (CONT.) -

• DISCRETE RECEPTORS • 
X ' CONCENTRATION X Y CONCENTRATION X ' CONCENTRATION 

DISTANCE DISTANCE DISTANCE DISTANCE DISTANCE DISTANCE 

(IIETERS) (METERS l (IIETERS) (IIETERS ) (IIETERS) (METERS ) 
············----------------------------···························---------------·········-------------·-·········· 

514277.0 3707378.0 
51n77.o 3707378.0 
520277.0 3707378.0 
511277.0 3706378.0 
514277 .D 3706378.0 
51n77.0 3706378.0 
520277.0 3706378.0 
523277 .o 3706378.0 

~ 522402.0 3712378.0 
513277.0 3714176.0 
516277.0 3714176.0 
519277.0 3714176.0 
522277.0 3714176.0 
513277.0 3715176.0 
516277.0 3715176.0 
519277.0 3715176.0 
522277.0 3715176.0 
513277.0 3716176.0 
516277.0 3716176.0 
519277.0 3716176.0 
522277.0 3716176.0 
513277.0 3717176.0 
516277.0 3717176.0 
519277.0 3717176.0 
522277.0 3717176.0 
513277.0 3713176.0 
512277.0 3712176.0 
511277.0 3711176.0 
514277.0 3711176.0 
514500.D 3708800.0 

o. 121368 
0.202940 
0.052453 
o. 101399 
o. 129683 
o. 166797 
0.054557 
0.038084 
o.o5n55 
D.115963 
0.540537 
0.084245 
0.058739 
0.164693 
0.415051 
0.084397 
0.060204 
0.215181 
0.282417 
0.088383 
0.058745 
0.226255 
0.307746 
0.096946 
0.059315 
0.081580 
0.104131 
0.118276 
0.115603 
0.148639 

515277.0 3707378.0 
518277.0 3707378.0 
521277 .o 3707378.0 
512277.0 3706378.0 
515277.0 3706378.0 
518277.0 3706378.0 
521277.0 3706378.0 
522402.0 3710378.0 
511277.0 3714176.0 
514277.0 3714176.0 
51n77.o 3714176.0 
520277.0 3714176.0 
511277.0 3715176.0 
514277.0 3715176.0 
51n77.o 3715176.0 
520277.0 3715176.0 
511277.0 3716176.0 
514277.0 3716176.0 
51n11.o 3716176.0 
520277.0 3716176.0 
511277.0 3717176.0 
514277.0 3717176.0 
51n77.o 3717176.0 
520277.0 3717176.0 
511277.0 3713176.0 
514277.0 3713176.0 
513277.0 3712176.0 
512277.0 3711176.0 
516500.0 3708100.0 
517300.0 3714400.0 

0.201992 
0.097724 
0.046400 
D. 106381 
0.196946 
0.115469 
0.049164 
0.042645 
0.080918 
o. 130934 
0.235187 
0.076767 
o. 133414 
0.234243 
o. 171357 
0.070588 
0.211663 
0.250482 
o. 199867 
0.082404 
0.182275 
0.246423 
0.211131 
o.om21 
0.095139 
0.105814 
0.107310 
o. 157110 
0.309595 
0.255264 

516277.D 3707378.0 
519277.0 3707378.D 
522277.0 3707378.0 
513277 .o 3706378.0 
516277.0 3706378.0 
519277.0 3706378.0 
522277.0 3706378.0 
522402.0 3711378.0 
512277.0 3714176.0 
515277.0 3714176.0 
518277.0 3714176.0 
521277.0 3714176.0 
512277.0 3715176.0 
515277.0 3715176.0 
518277.0 3715176.0 
521277.0 3715176.0 
512277.0 3716176.0 
515277.0 3716176.0 
518277.0 3716176.0 
521277.0 3716176.0 
512277.0 3717176.0 
515277.0 3717176.0 
518277.0 3717176.0 
521277.0 3717176.0 
512277.0 3713176.0 
511277.0 3712176.0 
514277.0 3712176.0 
513277.0 3711176.0 
518100.0 3709350.0 

• PROGRAII DETERMINED MAXIMUM 10 VALUES · 

X ' COORDINATE COORDINATE 

(METERS) (METERS ) 

516277.00 3714176.00 
516277.00 3714176.00 
516277.00 3715176.00 
516277.00 3715176.00 
515277.00 3716176.00 
515277.00 3716176.00 

CONCENTRATION 

0.540537 
0.540537 
0.415051 
0.415051 
0.391346 
0.391346 

0.250252 
o.0663n 
0.041248 
o. 111565 
0.227124 
0.067080 
0.042158 
0.052907 
0.099008 
0.227566 
0.107421 
0.066593 
0.226144 
0.337345 
o. 102325 
0.068252 
0.156107 
0.391346 
0.100959 
0.065989 
0.212556 
0.282824 
0.121874 
0.065986 
0.082811 
0.091849 
0.085163 
0.103030 
0.135688 



- ISCLT -·- IP CAIIDEN • NOX SCREENING • I:OGEN • 1982 SHREVEPORT STAR 

** ANNUAL GROUND LEVEL CONCENTRATION ( llltROGRAMS PER CUBIC METER 

• PROGRAII DETERMINED IIAXI- 1D VALUES • 

X y 

cmRDIIIATE cmRDIIIATE 

(METERS) (METERS ) 

515277.00 3715176.00 
515277.00 3715176.00 
516500.00 3708100.00 
516277.00 3717176.00 

CONCENTRATION 

0.337345 
0.337345 
0.309595 
0.307746 

.. ****** PAGE 19 **** 

) FRCII ALL SOURCES CCIIII NED CCONT,) -
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1983 MODELING OUTPUT FOR NOx ISCLT 
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ISCLT • VERSION DATED 90008 
1DYMAM ENVIRONMENTAL ENGINEERING VERSION 6.95 

SESSION INFORMATION 

INPUT DATA FILE NANE : ISCNOX83.DTA 
OUTPUT LIST FILE NAME : ISCNOX83.LST 
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[ 

[ 

• ISCLT INPUT DATA • 

IIUMBER Of SIIURCES • 1 
IIIJIBER OF X AXIS GRID STSTEN POINTS • 0 
IHJIBER OF Y AXIS GRID STSTEM POINTS c 0 

IHJIBER Of SPECIAL POIITS • 749 

IIIJIBER Of SEASONS • 1 

IIIJIBER Of UIID SPEED CLASSES • 6 

ILI4BER OF STABILITY CLASSES • 6 
IIIJIBER Of.UIND DIRECTION CLASSES • 16 

FILE IIIJIBER OF DATA "FILE USED FOR REPORTS • 1 

THE PROGRAM IS RUN IN RURAL MalE 

CONCENTRATION (DEPOSITION) UNITS CONVERSION FACTOR •0.10000000E+07 

ACCELERATION OF GRAVITY (METERS/SEC**2) • 9.800 

HEIGHT OF MEASUREMENT OF WIND SPEED (METERS) • 10.000 

CORRECTION AIIGLE FOR GRID SYSTEM VERSUS DIRECTION DATA IORTH (DEGREES) • 0.000 

DECAY COEFFICIENT aO.OOOOOOODE+OD 

PROGRAM OPTION SWITCHES = 1, 1, 1, 1, 0, 3, 2, 2, 3, 2, 2, 0, 0, 0, 0, 0, 0, 1, 0, 1, 0, 0, 1, 1, 0, 

ALL SOURCES ARE USED TO FORM SOURCE COMBINATION 1 

1-· 
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• DISCRETE RECEPTOR TERRAIN ELEVATIONS (METERS) • 

X Y ELEVATION 

r.· . DISTAIICE DISTAIICE 

• y 

DISTANCE DISTANCE 
ELEVATION • y 

DISTANCE DISTANCE 
ELEVATION 

(METERS) (METERS ) (METERS) (METERS l (METERS) (METERS ) 

--········-·········------------·-·······--------------------------······---------·················-·-·············· 

( 

! 

1. 

516216.8 3711371.0 
516679.3 3711378.0 
517530.5 3711488.0 
518743.9 3711573.D 
520304.8 3711171.0 
520817.0 3711628.0 
518707.2 3712030.0 
518060.9 3712335.D 
517426.8 3713079.D 
516603.7 3713280.0 
516372.0 3712798.0 
516264.6 3712122.0 
516008.5 3712122.0 
516179.3 3712122.0 
515377.0 3711278.0 
515677 .o 3711278.0 
515977.0 3711278.0 
516277.0 3711278.0 
516577.0 3711278.0 
516877.0 3711278.0 
517177.0 3711278.0 
515477.0 3711178.0 
515777.0 3711178.0 
516077.0 3711178.0 
516377.0 3711178.0 
516677.0 3711178.0 
516977.0 3711178.0 
515277.0 3711078.0 
515577.0 3711078.0 
515877.0 3711078.0 
516177.0 3711078.0 
516477.0 3711078.0 
516777.0 3711078.0 
517077.0 3711078.0 
515377.0 3710978.0 
515677.0 3710978.0 
515977.0 3710978.0 
516277.0 3710978.0 
516577.0 3710978.0 
516877.0 3710978.0 
517177.0 3710978.0 
515477.0 3710878.0 
515777.0 3710878.0 
516077.0 3710878.0 
516377.0 3710878.0 

34.439460 
34.439460 
34.439460 
34.439460 
34.439460 
34.439460 
34.439460 
34.439460 
34.439460 
34.439460 
34.439460 
34.439460 
34.439460 
34.439460 
39.621080 
39.621080 
39.621080 
36.579170 
39.621080 
30.480100 
33.531160 
39.621080 
42.669090 
39.621080 
36.579170 
33.531160 
33.531160 
45.720150 
42.669090 
45.720150 
39.621080 
36.579170 
33.531160 
33.531160 
42.669090 
45.720150 
45.720150 
42.669090 
36.579170 
36.579170 
33.531160 
39.621080 
51.819210 
51.819210 
39.621080 

516411.0 3712159.0 
517079.3 3711378.0 
517530.5 3711317.0 
519914.6 3711573.0 
520304.8 3711024.0 
520402.3 371?176.0 
518280.4 3712030.0 
518060.9 3712878.0 
516993.9 3713079.0 
516603.7 3712884.0 
516256.2 3712774.0 
516264.6 3711598.0 
516115.2 3712189.0 
516264.6 3712122.0 
515477.0 3711278.0 
515777.0 3711278.0 
516077.0 3711278.0 
516377.0 3711278.0 
516677.0 3711278.0 
516977.0 3711278.0 
515277.0 3711178.0 
515577.0 31111ra.o 
515877.0 3711178.0 
516177.0 3711178.0 
516477.0 3711178.0 
516777.0 3711178.0 
517077.0 3711178.0 
515377.0 3711078.0 
515677.0 3711078.0 
515977.0 3711078.0 
516277.0 3711078.0 
516577.0 3711078.0 
516877.0 3711078.0 
517177.0 3711078.0 
515477.0 3710978.0 
515777.0 3710978.0 
516077.0 3710978.0 
516377.0 3710978.0 
516677.0 3710978.0 
516977.0 3710978.0 
515277.0 3710878.0 
515577.0 3710878.0 
515877.0 3710878.0 
516177.0 3710878.0 
516477.0 3710878.0 

34.439460 
34.439460 
34.439460 
34.439460 
34.439460 
34.439460 
34.439460 
34.439460 
34.439460 
34.439460 
34.439460 
34.439460 
34.439460 
34.439460 
39.621080 
39.621080 
39.621080 
39.621080 
33.531160 
30.480100 
39.621080 
39.621080 
42.669090 
36.579170 
36.579170 
33.531160 
33.531160 
42.669090 
45.720150 
42.669090 
36.579170 
39.621080 
33.531160 
33.531160 
36.579170 
48.771210 
45.720150 
39.621080 
39.621080 
36.579170 
45.720150 
42.669090 
48.771210 
45.720150 
39.621080 

516679.3 3711159.0 
517079.3 3711549.0 
518743.9 3711171.0 
519914.6 3711171.0 
520707.2 3711024.0 
518707.2 3712176.0 
518280.4 3712250.0 
517426.8 3712878.0 
516993.9 3713280.0 
516372.0 3712884.0 
516276.8 3711378.0 
516008.5 3712006.0 
516179.3 3712061.0 
515277.0 3711278.0 
515577.0 3711278.0 
515877.0 3711278.0 
516177.0 3711278.0 
516477.0 3711278.0 
516777.0 3711278.0 
517077.0 3711278.0 
515377.0 3711178.0 
515677.0 3711178.0 
515977.0 3711178.0 
516277.0 3711178.0 
516577.0 3711178.0 
516877.0 3711178.0 
517177.0 3711178.0 
515477.0 3711078.0 
515777.0 3711078.0 
516077.0 3711078.0 
516377.0 3711078.0 
516677.0 3711078.0 
516977.0 3711078.0 
515277.0 3710978.0 
515577.0 3710978.0 
515877.0 3710978.0 
516177.0 3710978.0 
516477.0 3710978.0 
516777.0 3710978.0 
517077.0 3710978.0 
515377.0 3710878.0 
515677.0 3710878.0 
515977.0 3710878.0 
516277.0 3710878.0 
516577.0 3710878.0 

34.439460 
34.439460 
34.439460 
34.439460 
34.439460 
34.439460 
34.439460 
34.439460 
34.439460 
34.439460 
34.439460 
34.439460 
34.439460 
39.621080 
39.621080 
39.621080 
39.621080 
39.621080 
33.531160 
33.531160 
42.669090 
42.669090 
39.621080 
36.579170 
36.579170 
33.531160 
33.531160 
36.579170 
45.720150 
39.621080 
36.579170 
33.531160 
36.579170 
45.720150 
42.669090 
45.720150 
42.669090 
36.579170 
36.579170 
36.579170 
39.621080 
48.771210 
48.771210 
42.669090 
42.669090 
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• DISCRETE RECEPTOR TERRAIN ELEVATIONS (METERS) (CONT.) • 

r 
X y 

DISTAIICE DISTAIICE 
ELEVATION X y 

DISTANCE DISTANCE 
ELEVATION X y 

DISTANCE DISTANCE 
ELEVATION 

(IIElSIS) (METERS ) (METERS) (METERS ) (METERS) (METERS ) 

l ···················································································································· 

l 

I 

516677.0 3710878.0 
516977.0 3710878.0 
515277.0 3710778.0 
515577.0 3710778.0 
515177.0 3710778.0 
516177.0 3710778.0 
516477.0 3710778.0 
516777.0 3710778.0 
517077.0 3710778.0 
515377.0 3710678.0 
515677.0 3710678.0 
515977.0 3710678.0 
516277.0 3710678.0 
516577.0 3710678.0 
516877.0 3710678.0 
517177.0 3710678.0 
515477.0 3710578.0 
515777.0 3710578.0 
516077.0 3710578.0 
516377.0 3710578.0 
516677.0 3710578.0 
516977.0 3710578.0 
515277.0 3710478.0 
515577.0 3710478.0 
515877.0 3710478.0 
516177.0 3710478.0 
516477.0 3710478.0 
516777.0 3710478.0 
517077.0 3710478.0 
515377.0 3710378.0 
515677.0 3710378.0 
515977.0 3710378.0 
516277.0 3710378.0 
516577.0 3710378.0 
516877.0 3710378.0 
517177.0 3710378.0 
515477.0 3712276.0 
515777.0 3712276.0 
516077.0 3712276.0 
516377.0 3712276.0 
516677.0 3712276.0 
516977.0 3712276.0 

(• 515277.0 3712376.0 
515577.0 3712376.0 
515877.0 3712376.0 

45.720150 
39.621080 
45.720150 
42.669090 
51.819210 
45.720150 
45.720150 
51.819210 
45.720150 
42.669090 
45.720150 
54.861130 
45.720150 
48.771210 
48.771210 
36.579170 
51.819210 
54.861130 
51.819210 
51.819210 
51.819210 
39.621080 
45.720150 
54.861130 
57.909140 
54.861130 
51.819210 
48.771210 
39.621080 
48.771210 
57.909140 
57.909140 
48.771210 
48.771210 
51.819210 
36.579170 
30.480100 
30.480100 
30.480100 
30.480100 
30.480100 
30.480100 
30.480100 
30.480100 
33.531160 

. 
516777.0 3710878.0 
517077.0 3710878.0 
515377.0 3710778.0 
515677.0 3710778.0 
515977.0 3710778.0 
516277 .o 371Q778.0 
516577.0 3710778.0 
516877.0 3710778.0 
517177.0 3710778.0 
515477.0 3710678.0 
515777.0 3710678.0 
516077.0 3710678.0 
516377.0 3710678.0 
516677.0 3710678.0 
516977.0 3710678.0 
515277.0 3710578.0 
515577.0 3710578.0 
515877.0 3710578.0 
516177.0 3710578.0 
516477.0 3710578.0 
516777.0 3710578.0 
517077.0 3710578.0 
515377.0 3710478.0 
515677.0 3710478.0 
515977.0 3710478.0 
516277.0 3710478.0 
516577.0 3710478.0 
516877.0 3710478.0 
517177.0 3710478.0 
515477.0 3710378.0 
515777.0 3710378.0 
516077.0 3710378.0 
516377.0 3710378.0 
516677.0 3710378.0 
516977.0 3710378.0 
515277.0 3712276.0 
515577.0 3712276.0 
515877.0 3712276.0 
516177.0 3712276.0 
516477.0 3712276.0 
516777.0 3712276.0 
517077.0 3712276.0 
515377.0 3712376.0 
515677.0 3712376.0 
515977.0 3712376.0 

45.720150 
36.579170 
39.621080 
48.771210 
51.819210 
45.720150 
45.720150 
48.771210 
36.579170 
45.720150 
48.771210 
54.861130 
45.720150 
51.819210 
45.720150 
45.720150 
51.819210 
54.861130 
51.819210 
51.819210 
45.720150 
39.6210ao 
51.819210 
51.819210 
57.909140 
51.819210 
51.819210 
45.720150 
36.579170 
51.819210 
57.909140 
51.819210 
48.771210 
48.771210 
45.720150 
30.480100 
30.480100 
30.480100 
33.531160 
30.480100 
27.429040 
27.429040 
30.480100 
33.531160 
36.579170 

516877.0 3710878.0 
517177.0 3710878.0 
515477.0 3710778.0 
515777.0 3710778.0 
516077.0 3710778.0 
516377.0 3710778.0 
516677.0 3710778.0 
516977.0 3710778.0 
515277.0 3710678.0 
515577.0 3710678.0 
515877.0 3710678.0 
516177.0 3710678.0 
516477.0 3710678.0 
516777.0 3710678.0 
517077.0 3710678.0 
515377.0 3710578.0 
515677.0 3710578.0 
515977.0 3710578.0 
516277.0 3710578.0 
516577.0 3710578.0 
516877.0 3710578.0 
517177.0 3710578.0 
515477.0 3710478.0 
515777.0 3710478.0 
516077.0 3710478.0 
516377.0 3710478.0 
516677.0 3710478.0 
516977.0 3710478.0 
515277.0 3710378.0 
515577.0 3710378.0 
515877.0 3710378.0 
516177.0 3710378.0 
516477.0 3710378.0 
516777.0 3710378.0 
517077.0 3710378.0 
515377.0 3712276.0 
515677.0 3712276.0 
515977.0 3712276.0 
516277.0 3712276.0 
516577.0 3712276.0 
516877.0 3712276.0 
517177.0 3712276.0 
515477.0 3712376.0 
515777.0 3712376.0 
516077.0 3712376.0 

39.621080 
36.579170 
45.720150 
54.861130 
54.861130 
42.669090 
51.819210 
48.771210 
42.669090 
45.720150 
51.819210 
48.771210 
45.720150 
51.819210 
42.669090 
45.720150 
48.771210 
54.861130 
48.771210 
51.819210 
45.720150 
36.579170 
54.861130 
54.861130 
54.861130 
51.819210 
51.819210 
45.720150 
45.720150 
54.861130 
57.909140 
51.819210 
45.720150 
48.771210 
39.621080 
30.480100 
33.531160 
30.480100 
33.531160 
30.480100 
33.531160 
27.429040 
30.480100 
33.531160 
36.579170 



[ 

j 

{ 

I 
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DISTANCE DISTANCE 

CIIET£11) (IETEJIS ) 

ELEVATION 

• DISCIIfTE IECEPTCIR TESRAIN ELEVATIONS (IIETERS) (COIIT .) • 

X y ELEVATION X y 

DISTANCE DISTANCE DISTANCE DISTANCE 

(~RS) (IIETERS ) (IIETERS) (IIETERS ) 

uuuu PAGE ·-· 
ELEVATION 

··········----------------------------------------------------------------------···································· 

516177.0 3712376.0 
516477 .o 3712376.0 
516777.0 3712376.0 
517077.0 3712376.0 
515377.0 3712476.0 
515677.0 3712476.0 
515977.0 3712476.0 
516277.0 3712476.0 
516577.0 3712476.0 
516877.0 3712476.0 
517177.0 3712476.0 
515477.0 3712576.0 
515777.0 3712576.0 
516077.0 3712576.0 
516377.0 3712576.0 
516677.0 3712576.0 
516977.0 3712576.0 
515277.0 3712676.0 
515577.0 3712676.0 
515877.0 3712676.0 
516177.0 3712676.0 
516477.0 3712676.0 
516777.0 3712676.0 
517077.0 3712676.0 
515377.0 3712776.0 
515677.0 3712776.0 
515977.0 3712776.0 
516277.0 3712776.0 
516577.0 3712776.0 
516877.0 3712776.0 
517177.0 3712776.0 
515477.0 3712876.0 
515777.0 3712876.0 
516077.0 3712876.0 
516377.0 3712876.0 
516677.0 3712876.0 
516977.0 3712876.0 
515277.0 3712976.0 
515577.0 3712976.0 
515877.0 3712976.0 
516177.0 3712976.0 
516477.0 3712976.0 
516777.0 3712976.0 
517077.0 3712976.0 
515377.0 3713076.0 

36.579170 
30.480100 
27.429040 
27.429040 
33.531160 
33.531160 
33.531160 
33.531160 
30.480100 
27.429040 
27.429040 
30.480100 
33.531160 
36.579170 
30.480100 
30.480100 
27.429040 
30.480100 
33.531160 
33.531160 
36.579170 
30.480100 
27.429040 
27.429040 
27.429040 
33.531160 
33.531160 
30.480100 
27.429040 
27.429040 
30.480100 
27.429040 
27.429040 
33.531160 
27.429040 
27.429040 
27.429040 
27.429040 
27.429040 
33.531160 
33.531160 
27.429040 
30.480100 
27.429040 
27.429040 

516277.0 3712376.0 
516577 .o 3712376.0 
516877.0 3712376.0 
517177.0 3712376.0 
515477.0 3712476.0 
515777.0 3712476.0 
516077.0 3712476.0 
516377.0 3712476.0 
516677.0 3712476.0 
516977.0 3712476.0 
515277.0 3712576.0 
515577.0 3712576.0 
515877.0 3712576.0 
516177.0 3712576.0 
516477.0 3712576.0 
516777.0 3712576.0 
517077.0 3712576.0 
515377.0 3712676.0 
515677.0 3712676.0 
515977.0 3712676.0 
516277.0 3712676.0 
516577.0 3712676.0 
516877.0 3712676.0 
517177.0 3712676.0 
515477.0 3712776.0 
515777.0 3712776.0 
516077.0 3712776.0 
516377.0 3712776.0 
516677.0 3712776.0 
516977.0 3712776.0 
515277.0 3712876.0 
515577.0 3712876.0 
515877.0 3712876.0 
516177.0 3712876.0 
516477.0 3712876.0 
516777.0 3712876.0 
517077.0 3712876.0 
515377.0 3712976.0 
515677.0 3712976.0 
515977.0 3712976.0 
516277.0 3712976.0 
516577.0 3712976.0 
516877.0 3712976.0 
517177.0 3712976.0 
515477.0 3713076.0 

33.531160 
30.480100 
27.429040 
30.480100 
30.480100 
33.531160 
36.579170 
30.480100 
30.480100 
24.381030 
33.531160 
30.480100 
33.531160 
33.531160 
30.480100 
27.429040 
24.381030 
30.480100 
33.531160 
33.531160 
33.531160 
30.480100 
24.381030 
27.429040 
27.429040 
27.429040 
33.531160 
30.480100 
27.429040 
27.429040 
27.429040 
27.429040 
30.480100 
30.480100 
27.429040 
30.480100 
30.480100 
27.429040 
27.429040 
33.531160 
27.429040 
27.429040 
30.480100 
27.429040 
27.429040 

516377.0 3712376.0 
516677.0 3712376.0 
516977.0 3712376.0 
515277.0 3712476.0 
515577.0 3712476.0 
515877.0 3712476.0 
516177.0 3712476.0 
516477.0 3712476.0 
516777.0 3712476.0 
517077.0 3712476.0 
515377.0 3712576.0 
515677.0 3712576.0 
515977.0 3712576.0 
516277.0 3712576.0 
516577.0 3712576.0 
516877.0 3712576.0 
517177.0 3712576.0 
515477.0 3712676.0 
515777.0 3712676.0 
516077.0 3712676.0 
516377.0 3712676.0 
516677.0 3712676.0 
516977.0 3712676.0 
515277.0 3712776.0 
515577.0 3712776.0 
515877.0 3712776.0 
516177.0 3712776.0 
516477.0 3712776.0 
516777.0 3712776.0 
517077.0 3712776.0 
515377.0 3712876.0 
515677.0 3712876.0 
515977.0 3712876.0 
516277.0 3712876.0 
516577.0 3712876.0 
516877.0 3712876.0 
517177.0 3712876.0 
515477.0 3712976.0 
515777.0 3712976.0 
516077.0 3712976.0 
516377.0 3712976.0 
516677.0 3712976.0 
516977.0 3712976.0 
515277.0 3713076.0 
515577.0 3713076.0 

30.480100 
27.429040 
27.429040 
33.531160 
30.480100 
33.531160 
36.579170 
30.480100 
27.429040 
27.429040 
33.531160 
33.531160 
33.531160 
33.531160 
30.480100 
27.429040 
27.429040 
33.531160 
33.531160 
33.531160 
30.480100 
30.480100 
27.429040 
27.429040 
33.531160 
33.531160 
33.531160 
27.429040 
27.429040 
30.480100 
27.429040 
33.531160 
30.480100 
27.429040 
27.429040 
30.480100 
30.480100 
27.429040 
27.429040 
33.531160 
27.429040 
27.429040 
30.480100 
27.429040 
27.429040 
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• DISCRETE RECEPTDR TERRAIN ELEVATIONS (METERS) CCONT.) • 

• y ELEVATION X y ELEVATION X y ELEVATION 

DISTAIICE DISTANCE DISTAIICE OISTAIICE DISTANCE DISTAIICE 

(IIElEIIS) (METERS ) (METERS) (METERS ) CNETERS) (METERS ) 

----············----------------------------------------------------------------------------------------------------

515677 .o 3713076.1 
515977.0 3713076.0 
516277.0 3713076.0 
516577.0 3713076.0 
516177.0 3713076.0 
517177.0 3713076.0 
515477.0 3713176.0 
515777.0 3713176.0 
516077.0 3713176.0 
516377.0 3713176.0 
516677.0 3713176.0 
516977.0 3713176.0 
515277.0 3712176.0 
515577.0 3712176.0 
515877.0 3712176.0 
516177.0 3712176.0 
515477.0 3712076.0 
515777.0 3712076.0 
516077.0 3712076.0 
515377.0 3711976.0 
515677.0 3711976.0 
515977.0 3711976.0 
515277.0 3711876.0 
515577.0 3711876.0 
515877.0 3711876.0 
516177.0 3711876.0 
515477.0 3711776.0 
515777.0 3711776.0 
516077.0 3711776.0 
515377.0 3711676.0 
515677.0 3711676.0 
515977.0 3711676.0 
515277.0 3711576.0 
515577.0 3711576.0 
515877.0 3711576.0 
516177.0 3711576.0 
515477.0 3711476.0 
515777.0 3711476.0 
516077.0 3711476.0 
512277.0 3709378.0 
515277.0 3709378.0 
518277.0 3709378.0 
521277.0 3709378.0 
512277.0 3708378.0 
515277.0 3708378.0 

27.429040 
27.429040 
27.429040 
27.429040 
30.480100 
30.480100 
27.429040 
30.480100 
30.480100 
27.429040. 
27.429040 
27.429040 
33.531160 
30.480100 
30.480100 
33.531160 
33.531160 
33.531160 
30.480100 
33.531160 
33.531160 
33.531160 
36.579170 
33.531160 
33.531160 
33.531160 
33.531160 
53.531160 
33.531160 
36.579170 
36.579170 
33.531160 
39.621080 
39.621080 
36.579170 
39.621080 
39.621080 
39.621080 
39.621080 
60.960200 
57.909140 
60.960200 
30.480100 
48.771210 
48.771210 

515777 .o 3713076.0 
516077.0 3713076.0 
516377.0 3713076.0 
516677.0 3713076.0 
516977.0 3713076.0 
515277.0 3713176.0 
515577 .o 3713176.0 
515877.0 3713176.0 
516177.0 3713176.0 
516477.0 3713176.0 
516777.0 3713176.0 
517077.0 3713176.0 
515377.0 3712176.0 
515677.0 3712176.0 
515977.0 3712176.0 
515277.0 3712076.0 
515577.0 3712076.0 
515877.0 3712076.0 
516177.0 3712076.0 
515477.0 3711976.0 
515777.0 3711976.0 
516077.0 3711976.0 
515377.0 3711876.0 
515677.0 3711876.0 
515977.0 3711876.0 
515277.0 3711776.0 
515577.0 3711776.0 
515877.0 3711776.0 
516177.0 3711776.0 
515477.0 3711676.0 
515777.0 3711676.0 
516077.0 3711676.0 
515377.0 3711576.0 
515677.0 3711576.0 
515977.0 3711576.0 
515277.0 3711476.0 
515577.0 3711476.0 
515877.0 3711476.0 
516177.0 3711476.0 
513277.0 3709378.0 
516277.0 3709378.0 
519277.0 3709378.0 
522277.0 3709378.0 
513277.0 3708378.0 
516277.0 3708378.0 

27.429040 
27.429040 
24.381030 
30.480100 
30.480100 
27.429040 
27.429040 
30.480100 
27.429040 
27.429040 
30.480100 
30.480100 
30.480100 
30.480100 
30.480100 
30.480100 
30.480100 
33.531160 
33.531160 
30.480100 
33.531160 
33.531160 
30.480100 
33.531160 
33.531160 
36.579170 
33.531160 
33.531160 
33.531160 
36.579170 
33.531160 
33.531160 
39.621080 
36.579170 
36.579170 
39.621080 
36.579170 
39.621080 
39.621080 
73.149190 
45.720150 
30.480100 
27.429040 
76.200250 
36.579170 

515877.0 3713076.0 
516177.0 3713076.0 
516477.0 3713076.0 
516777.0 3713076.0 
517077.0 3713076.0 
515377.0 3713176.0 
515677.0 3713176.0 
515977.0 3713176.0 
516277.0 3713176.0 
516577.0 3713176.0 
516877.0 3713176.0 
517177.0 3713176.0 
515477.0 3712176.0 
515777.0 3712176.0 
516077.0 3712176.0 
515377.0 3712076.0 
515677.0 3712076.0 
515977.0 3712076.0 
515277.0 3711976.0 
515577.0 3711976.0 
515877.0 3711976.0 
516177.0 3711976.0 
515477.0 3711876.0 
515777.0 3711876.0 
516077.0 3711876.0 
515377.0 3711776.0 
515677.0 3711776.0 
515977.0 3711776.0 
515277.0 3711676.0 
515577.0 3711676.0 
515877.0 3711676.0 
516177.0 3711676.0 
515477.0 3711576.0 
515777.0 3711576.0 
516077.0 3711576.0 
515377.0 3711476.0 
515677.0 3711476.0 
515977.0 3711476.0 
511277.0 3709378.0 
514277.0 3709378.0 
517277.0 3709378.0 
520277.0 3709378.0 
511277.0 3708378.0 
514277.0 3708378.0 
517277.0 3708378.0 

27.429040 
27.429040 
27.429040 
33.531160 
30.480100 
27.429040 
27.429040 
27.429040 
27.429040 
27.429040 
33.531160 
42.669090 
33.531160 
30.480100 
33.531160 
30.480100 
33.531160 
33.531160 
33.531160 
30.480100 
33.531160 
30.480100 
33.531160 
33.531160 
33.531160 
33.531160 
33.531160 
33.531160 
39.621080 
36.579170 
33.531160 
36.579170 
39.621080 
33.531160 
36.579170 
39.621080 
36.579170 
39.621080 
64.011250 
64.011250 
42.669090 
30.480100 
67.059270 
70.101180 
64.011250 
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• DISCRETE IECEI'TQR TERRAIN ELEVATIOIIS CMETERS) CCOIIT .) • 

X T ELEVATIOII X T ELEVATIOII X T ELEVATIOII 

DISTAIICE DISTAIICE DISTANCE OISTAIICE OISTAIICE OISTAIICE 

CMETERS) CMETERS ) CIIETERS) (METERS ) (METERS) (METERS ) 

' 
······-------------------------·--------------------------------------·······---------------------------·····-------

518277.0 3708378.0 
521277.0 3708378.0 
512277.0 3707378.0 
515277.0 3707378.0 
518277.0 3707378.0 
521277.0 3707378.0 
512277.0 3706378.0 
515277.0 3706378.0 
518277 .o 3706378.0 
521277.0 3706378.0 
522402.0 3710378.0 
511277.0 3714176.0 
514277.0 3714176.0 
517277.0 3714176.0 
520277.0 3714176.0 
511277.0 3715176.0 
514277.0 3715176.0 
517277.0 3715176.0 
520277.0 3715176.0 
511277.0 3716176.0 
514277.0 3716176.0 
517277.0 3716176.0 
520277.0 3716176.0 
511277.0 3717176.0 
514277.0 3717176.0 
517277.0 3717176.0 
520277.0 3717176.0 
511277.0 3713176.0 
514277.0 3713176.0 
513277.0 3712176.0 
512277.0 3711176.0 
511277.0 3709378.0 
514277.0 3709378.0 
517277.0 3709378.0 
520277.0 3709378.0 
511277.0 3708378.0 
514277.0 3708378.0 
517277.0 3708378.0 
520277.0 3708378.0 
511277.0 3707378.0 
514277.0 3707378.0 
517277.0 3707378.0 
520277.0 3707378.0 
511277.0 3706378.0 
514277.0 3706378.0 

48.m210 
27.429040 
67.059270 
60.960200 
48.771210 
27.429040 
73.149190 
67.059270 
54.861130 
30.480100 
27.429040 
36.579170 
30.480100 
70.101180 
30.480100 
45.720150 
51.819210 
30.480100 
24.381030 
60.960200 
60.960200 
30.480100 
33.531160 
48.771210 
60.960200 
30.480100 
30.480100 
42.669090 
36.579170 
39.621080 
64.011250 
64.011250 
64.011250 
42.669090 
30.480100 
67.059270 
70.101180 
64.011250 
30.480100 
54.861130 
54.861130 
67.059270 
27.429040 
73.149190 
64.011250 

519277.0 3708378.0 
522277.0 3708378.0 
513277.0 3707378.0 
516277.0 3707378.0 
519277.0 3707378.0 
522277 .o 3707378.0 
513277.0 3706378.0 
516277.0 3706378.0 
519277.0 3706378.0 
522277.0 3706378.0 
522402.0 3711378.0 
512277.0 3714176.0 
515277.0 3714176.0 
518277.0 3714176.0 
521277.0 3714176.0 
512277.0 3715176.0 
515277.0 3715176.0 
518277.0 3715176.0 
521277.0 3715176.0 
512277.0 3716176.0 
515277.0 3716176.0 
518277.0 3716176.0 
521277.0 3716176.0 
512277.0 3717176.0 
515277.0 3717176.0 
518277.0 3717176.0 
521277.0 3717176.0 
512277.0 3713176.0 
511277.0 3712176.0 
514277.0 3712176.0 
513277.0 3711176.0 
512277.0 3709378.0 
515277.0 3709378.0 
518277.0 3709378.0 
521277.0 3709378.0 
512277.0 3708378.0 
515277.0 3708378.0 
518277.0 3708378.0 
521277.0 3708378.0 
512277.0 3707378.0 
515277.0 3707378.0 
518277.0 3707378.0 
521277.0 3707378.0 
512277.0 3706378.0 
515277.0 3706378.0 

30.480100 
27.429040 
64.011250 
48.771210 
33.531160 
27.429040 
64.011250 
48.771210 
36.579170 
27.429040 
30.480100 
36.579170 
48.771210 
33.531160 
30.480100 
60.960200 
54.861130 
30.480100 
30.480100 
39.621080 
70.101180 
30.480100 
27.429040 
54.861130 
42.669090 
33.531160 
27.429040 
36.579170 
36.579170 
33.531160 
39.621080 
60.960200 
57.909140 
60.960200 
30.480100 
48.771210 
48.771210 
48.771210 
27.429040 
67.059270 
60.960200 
48.771210 
27.429040 
73.149190 
67.059270 

520277.0 3708378.0 
511277.0 3707378.0 
514277.0 3707378.0 
517277 .o 3707378.0 
520277.0 3707378.0 
511277 .o 3706378.0 
514277 .o 3706378.0 
517277.0 3706378.0 
520277.0 3706378.0 
523277.0 3706378.0 
522402.0 3712378.0 
513277.0 3714176.0 
516277.0 3714176.0 
519277.0 3714176.0 
522277.0 3714176.0 
513277.0 3715176.0 
516277.0 3715176.0 
519277.0 3715176.0 
522277.0 3715176.0 
513277.0 3716176.0 
516277.0 3716176.0 
519277.0 3716176.0 
522277.0 3716176.0 
513277.0 3717176.0 
516277.0 3717176.0 
519277.0 3717176.0 
522277.0 3717176.0 
513277.0 3713176.0 
512277.0 3712176.0 
511277.0 3711176.0 
514277.0 3711176.0 
513277.0 3709378.0 
516277.0 3709378.0 
519277.0 3709378.0 
522277.0 3709378.0 
513277.0 3708378.0 
516277.0 3708378.0 
519277.0 3708378.0 
522277.0 3708378.0 
513277.0 3707378.0 
516277.0 3707378.0 
519277.0 3707378.0 
522277.0 3707378.0 
513277.0 3706378.0 
516277.0 3706378.0 

30.480100 
54.861130 
54.861130 
67.059270 
27.429040 
73.149190 
64.011250 
48.771210 
30.480100 
27.429040 
30.480100 
33.531160 
48.771210 
27.429040 
30.480100 
39.621080 
39.621080 
27.429040 
30.480100 
51.819210 
24.381030 
30.480100 
27.429040 
60.960200 
30.480100 
36.579170 
27.429040 
36.579170 
39.621080 
48.771210 
45.720150 
73.149190 
45.720150 
30.480100 
27.429040 
76.200250 
36.579170 
30.480100 
27.429040 
64.011250 
48.771210 
33.531160 
27.429040 
64.011250 
48.771210 
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r~ • DISCRETE REC£PTDR TERRAIN ELEVATIONS (METERS) (CDIIT .) • 

• y ELEVATION • y ELEVATION X y ELEVATION 

r DISTANt£ DISTANt£ DISTANt£ DISTANt£ DISTANt£ DISTANCE 

\. 
CIIETERS) CIIETERS ) CIIETERS) (METERS ) (METERS) (METERS ) 

------------------·····-····----------·····----------------------------------------------------················-----

517277.0 3706378.0 48.771210 518277.0 3706378.0 54.161130 519277.0 3706378.0 36.579170 

520277.0 3706378.0 30.4110100 521277.0 3706378.0 30.4110100 522277.0 3706378.0 27.429040 

523277.0 3706378.0 27.429040 522402.0 3710378.0 27.429040 522402.0 3711378.0 30.4110100 

522402.0 3712378.0 30.480100 511277.0 3714176.0 36.579170 512277.0 3714176.0 36.579170 

513277.0 3714176.0 33.531160 514277.0 3714176.0 30.4110100 515277.0 3714176.0 48.771210 

516277.0 3714176.0 411.771210 517277.0 3714176.0 70.101180 518277.0 3714176.0 33.531160 

519277.0 3714176.0 27.429040 520277.0 3714176.0 30.4110100 521277.0 3714176.0 30.4110100 

522277.0 3714176.0 30.480100 511277.0 3715176.0 45.720150 512277.0 3715176.0 60.960200 

513277.0 3715176.0 39.621080 514277.0 3715176.0 51.819210 515277.0 3715176.0 54.161130 

516277.0 3715176.0 39.621080 517277.0 3715176.0 30.4110100 518277.0 3715176.0 30.480100 

519277.0 3715176.0 27.429040 520277.0 3715176.0 24.381030 521277.0 3715176.0 30.480100 

522277.0 3715176.0 30.480100 511277.0 3716176.0 60.960200 512277.0 3716176.0 39.621080 

513277.0 3716176.0 51.819210 514277.0 3716176.0 60.960200 515277.0 3716176.0 70.101180 

516277.0 3716176.0 24.381030 517277.0 3716176.0 30.4110100 518277.0 3716176.0 30.480100 

519277.0 3716176.0 30.480100 520277.0 3716176.0 33.531160 521277.0 3716176.0 27.429040 

522277.0 3716176.0 27.429040 511277.0 3717176.0 48.771210 512277.0 3717176.0 54.861130 

513277.0 3717176.0 60.960200 514277.0 3717176.0 60.960200 515277.0 3717176.0 42.669090 

516277.0 3717176.0 30.480100 517277.0 3717176.0 30.480100 518277.0 3717176.0 33.531160 

519277.0 3717176.0 36.579170 520277.0 3717176.0 30.480100 521277.0 3717176.0 27.429040 

522277 .o 3717176.0 27.429040 511277.0 3713176.0 42.669090 512277.0 3713176.0 36.579170 

513277.0 3713176.0 36.579170 514277.0 3713176.0 36.579170 511277.0 3712176.0 36.579170 

512277.0 3712176.0 39.621080 513277.0 3712176.0 39.621080 514277.0 3712176.0 33.531160 

511277.0 3711176.0 48.771210 512277.0 3711176.0 64.011250 513277.0 3711176.0 39.621080 

514277.0 3711176.0 45.720150 516500.0 3708100.0 67.668870 518100.0 3709350.0 79.251300 

514500.0 3708800.0 80.470510 517300.0 3714400.0 76.200250 
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• ISCLT IIPUT DATA (CONT.) • 

• AMBIENT AIR TEMPERATURE (DEGREES KELVIN) • 

STABILITY STABILITY STABILITY STABILITY STABILITY STABILITY 

CATEGORY 1 CATEGORY 2 CATEGORY 3 CATEGORY 4 CATEGORY 5 CATEGORY 6 

SEASCII 1 293.0000 293.0000 293.0000 293.0000 293.0000 293.0000 

• IIIXING LAYER HEIGHT (IIETERS) • 

SEASOII 1 

WINO SPEED WINO SPEED WINO SPEED WINO SPEED WINO SPEED. WINO SPEED 

CATEGORY 1 CATEGORY 2 CATEGORY 3 CATEGORY 4 CATEGORY 5 CATEGORY 6 

STABILITY CATEGORY 10.100000E+050.100000E+050.100000E+Q50.100000E+050.100000E+050.100000E+05 

STABILITY CATEGORY 20.100000E+050.100000E+050.100000E+050.100000E+050.100000E+050.100000E+05 

STABILITY CATEGORY 30.100000E+050.100000E+050.100000E+050.100000E+050.100000E+050.100000E+05 

STABILITY CATEGORY 40.100000E+050.100000E+050.100000E+050.100000E+050.100000E+050.100000E+05 

I.. STABILITY CATEGORY 50.100000E+050.100000E+050.100000E+050.100000E+050.100000E+050.100000E+05 

STABILITY CATEGORY 60.100000E+050.100000E+050.100000E+050.100000E+050.100000E+050.100000E+05 

• FREQUENCY OF OCCURRENCE OF WINO SPEED, DIRECTION AND STABILITY • 

SEASON 1 

STABILITY CATEGORY 1 

WIND SPEED WIND SPEED WIND SPEED WIND SPEED WIND SPEED WIND SPEED 

CATEGORY 1 CATEGORY 2 CATEGORY 3 CATEGORY 4 CATEGORY 5 CATEGORY 6 

DIRECTION ( 1.5000MPS)( 2.5000MPS)( 4.3000MPS)( 6.8000MPS)( 9.5000MPS)(12.5000MPS) 

(DEGREES) 
0.000 0.00030000 0.00148000 D.OOOOOOOO O.OODOOOOO 0.00000000 0.00000000 

22.500 0.00008000 0.00068000 0.00000000 0.00000000 0.00000000 0.00000000 

45.000 0.00022000 0.00080000 0.00000000 0.00000000 0.00000000 0.00000000 

67.500 0.00018000 0.00046000 0.00000000 0.00000000 0.00000000 0.00000000 

90.000 0.00005000 0.00046000 0.00000000 0.00000000 0.00000000 0.00000000 

112.500 0.00018000 0.00046000 0.00000000 0.00000000 0.00000000 0.00000000 

135.000 0.00017000 0.00034000 0.00000000 0.00000000 0.00000000 0.00000000 

I 157.500 0.00031000 0.00046000 0.00000000 0.00000000 0.00000000 0.00000000 

180.000 0.00015000 0.00023000 0.00000000 0.00000000 0.00000000 0.00000000 

202.500 0.00027000 0.00011000 0.00000000 0.00000000 0.00000000 0.00000000 

225.000 0.00014000 0.00011000 0.00000000 0.00000000 0.00000000 0.00000000 

247.500 0.00001000 0.00011000 0.00000000 0.00000000 0.00000000 0.00000000 

270.000 0.00014000 0.00011000 0.00000000 0.00000000 0.00000000 0.00000000 
292.500 0.00017000 0.00034000 0.00000000 0.00000000 0.00000000 0.00000000 

315.000 0.00031000 0.00046000 0.00000000 0.00000000 0.00000000 0.00000000 

337.500 0.00007000 0.00057000 0.00000000 0.00000000 0.00000000 0.00000000 

.. _PAGE , .... 
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• ISCLT INPUT DATA (CONT.) • 

• FREQUENCY OF OCCURRENCE OF IIIIID SPEED, DIRECTION AIID STABILITY • 

SEASIII 1 

STABILITY CATEGORY 2 

IIIIID SPEED IIIIID SPEED IIIIID SPEED IIIND SPEED IIIIID SPEED IIIND SPEED 
CATEGORY 1 CATEGORY 2 CATEGORY 3 CATEGORY 4 CATEGORY 5 CATEGORY 6 

DIRECTIGII ( 1.5000MPS)( 2.500GIIPS)( 4.300111PS)( 6.8Q(M)MPS)( 9.500GIIPS)C12.500111PS) 

(DEGREES) 
D.DDD 0.00156000 0.00422000 0.00342000 0.00000000 0.00000000 0.00000000 

I. 22.500 D.D0043000 0.00194000 0.00114000 0.00000000 0.00000000 0.00000000 
I 45.DDD 0.00164000 0.00388000 0.00183000 0.00000000 D.DOOOOOOO 0.00000000 

67.500 0.00066000 0.00171000 0.00057000 0.00000000 0.00000000 0.00000000 

90.000 0.00087000 0.00228000 0.00240000 0.00000000 0.00000000 0.00000000 

112.500 0.00105000 0.00171000 0.00251000 0.00000000 0.00000000 0.00000000 

135.000 0.00206000 0.00400000 0.00183000 0.00000000 0.00000000 0.00000000 

157.500 0.00058000 0.00205000 0.00057000 0.00000000 0.00000000 0.00000000 

180.000 0.00159000 0.00354000 0.00297000 0.00000000 0.00000000 0.00000000 

202.500 0.00082000 0.00194000 0.00126000 0.00000000 0.00000000 0.00000000 

225.000 0.00106000 0.00263000 0.00228000 0.00000000 0.00000000 0.00000000 

247.500 0.00069000 0.00194000 0.00137000 0.00000000 0.00000000 0.00000000 

270.000 0.00038000 0.00160000 0.00137000 0.00000000 0.00000000 0.00000000 

292.500 0.00080000 0.00091000 0.00103000 0.00000000 0.00000000 0.00000000 

315.000 0.00080000 0.00183000 0.00148000 0.00000000 0.00000000 0.00000000 

337.500 0.00100000 0.00137000 0.00068000 0.00000000 0.00000000 0.00000000 

SEASON 1 

STABILITY CATEGORY 3 

IIIND SPEED IIIND SPEED IIIND SPEED IIIND SPEED WIND SPEED WIND SPEED 
CATEGORY 1 CATEGORY 2 CATEGORY 3 CATEGORY 4 CATEGORY 5 CATEGORY 6 

DIRECTION ( 1.5000MPSlC 2.5000MPS)( 4.3000MPSl( 6.8000MPS)( 9.5000MPS)(12.5000NPS) 

(DEGREES) 
0.000 D.00039000 0.00308000 0.00685000 0.00023000 0.00000000 0.00000000 

22.500 0.00021000 0.00103000 0.00217000 0.00023000 0.00000000 0.00000000 

45.000 0.00011000 0.00126000 0.00342000 0.00023000 0.00000000 0.00000000 

67.500 0.00007000 0.00080000 0.00285000 0.00034000 0.00000000 0.00000000 

90.000 0.00034000 0.00251000 0.00548000 0.00057000 0.00000000 0.00000000 

112.500 0.00047000 0.00263000 o.oo3nooo 0.00046000 0.00000000 0.00000000 

135.000 0.00080000 0.00354000 0.00571000 0.00126000 0.00011000 0.00000000 

157.500 0.00060000 0.00263000 0.00537000 0.00103000 0.00000000 0.00000000 

180.000 0.00046000 0.00240000 0.01187000 0.00217000 0.00034000 0.00000000 

202.500 0.00078000 0.00183000 0.00445000 0.00023000 0.00000000 0.00000000 

225.000 0.00020000 0.00228000 0.00400000 0.00080000 0.00000000 0.00000000 

247.500 0.00036000 0.00126000 0.00274000 0.00023000 0.00000000 0.00000000 

270.000 0.00034000 0.00103000 0.00320000 0.00046000 0.00023000 0.00000000 

292.500 0.00023000 0.00126000 0.00194000 0.00046000 0.00000000 0.00000000 

315.000 0.00043000 0.00205000 0.00365000 0.00103000 0.00000000 0.00000000 

337.500 0.00016000 0.00183000 0.00228000 0.00057000 0.00000000 0.00000000 
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I • !SCLT INPUT DATA (CONT.)· 

• FUCIUENCY OF DCCURRENCI: OF WIND SPEED, DIREC\'1011 AND STAIILITY • 

SEASON 1 

STARILITY CATEGORY 4 

WIND SPEED WIND SPEED WIND SPEED WIND SPEED WIND SPEED WIND SPEED 

CATEGORY 1 CATEGORY 2 CATEGORY 3 CATEGORY 4 CATEGORY 5 CATEGORY 6 

DIRECl'IDN ( 1.5DD0MPS)( 2.5000MPS)( 4.300DNPS)( 6.8000MPS)( 9.5000MPS)(12.5000MPS) 

(DEGREES) 
o.ooo o.oomooo 0.01199000 0.02055001 0.01393000 0.00057000 0.00000000 

22.500 0.001161100 0.00445000 0.01050000 0.00183000 0.00000000 0.00000000 

45.000 0.00074000 0.00400000 0.00913000 0.001611000 0.00000000 0.00000000 

67.500 0.00107000 0.00479000 0.01107000 0.00365000 0.00000000 0.00000000 

90.000 0.00166000 0.00856000 0.01153000 0.00434000 0.00000000 0.00000000 

112.500 0.00212000 0.00811000 0.00845000 0.00365000 0.00000000 0.00000000 

135.000 0.00296000 0.01450000 0.02158001 0.00959000 0.00057000 0.00011000 

157.500 0.00164000 0.00696000 0.01553000 0.00685000 0.00034000 0.00000000 

180.000 0.00210000 0.00788000 0.02694000 0.02352001 0.00217000 0.00023000 

202.500 0.00077000 0.00297000 0.00833000 0.00354000 0.00011000 0.00011000 

225.000 0.00087000 0.00400000 0.00365000 0.00354000 0.00034000 0.00000000 

247.500 0.00028000 0.00308000 0.00285000 0.00285000 0.00034000 0.00000000 

270.000 0.00090000 0.00297000 0.00457000 0.00799000 0.00068000 0.000461100 

292.500 0.00078000 0.00308000 0.00525000 0.00696000 0.00126000 0.00023000 

315.000 0.00056000 0.00331000 0.01221000 0.01689000 0.00285000 0.00091000 

337.500 0.00069000 0.00342000 0.01142000 0.01244000 0.00080000 0.00000000 

SEASON 1 

STABILITY CATEGORY 5 

1/IND SPEED 1/INO SPEED 1/INO SPEED WINO SPEED 1/INO SPEED WIND SPEED 

CATEGORY 1 CATEGORY 2 CATEGORY 3 CATEGORY 4 CATEGORY 5 CATEGORY 6 

DIRECTION ( 1.5DOOMPSl( 2.5000MPS)( 4.3000MPSl( 6.8000MPS)( 9.5000MPS)(12.5000MPS) 

(DEGREES) 
0.000 0.00000000 0.00411000 0.00342000 0.00000000 0.00000000 0.00000000 

22.500 0.00000000 0.00263000 0.00068000 0.00000000 0.00000000 0.00000000 

45.000 0.00000000 0.00183000 0.00068000 0.00000000 0.00000000 0.00000000 

67.500 0.00000000 0.00263000 0.00194000 0.00000000 0.00000000 0.00000000 

90.000 0.00000000 0.00468000 0.00251000 0.00000000 0.00000000 0.00000000 

112.500 0.00000000 0.00445000 0.00171000 0.00000000 0.00000000 0.00000000 

135.000 0.00000000 0.00925000 0.00240000 0.00000000 0.00000000 0.00000000 

157.500 0.00000000 0.00468000 0.00434000 0.00000000 0.00000000 0.00000000 

180.000 0.00000000 0.00719000 0.007761100 0.00000000 0.00000000 0.00000000 

202.500 0.00000000 0.00308000 0.00251000 0.00000000 0.00000000 0.00000000 

225.000 0.00000000 0.00183000 0.00080000 0.00000000 0.00000000 0.00000000 

247.500 0.00000000 0.00388000 0.00160000 0.00000000 0.00000000 0.00000000 

270.000 0.00000000 0.00320000 0.00240000 0.00000000 0.00000000 0.00000000 

292.500 0.00000000 0.00205000 0.00628000 0.00000000 0.00000000 0.00000000 

315.000 0.00000000 0.00194000 0.00799000 0.00000000 0.00000000 0.00000000 

337.500 0.00000000 0.00114000 0.00171000 0.00000000 0.00000000 0.00000000 . 
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• ISCLT INPUT DATA CCCIIT.) • 

• fRfCIUENCY OF CICQIRRENCE OF IIIIID SPEEO, DIRECTION AIID STABILITY • 

SEASCII 1 

STABILJn CATEGOIIY 6 

UIIID SPEEO UIIID SPEEO UIIID SPEEO UIIID IPEEO UIIID IPEEO UIIID IPEEO 

CATEGORY 1 CATEGORY 2 CATEGORY 3 CATEGORY 4 CATEGORY 5 CATEGORY 6 

DIRECTION C 1.5000MPS)( 2.5000MPS)( 4.3000MPS)( 6.8000MPS)( 9.50011MPS)(12.5000NPSl 

(DEGREES) 
o.ooo 0.00857000 0.00639000 o.oooooooq 0.00000000 0.00000000 0.00000000 

22.500 0.00282000 D.00217000 0.00000000 0.00000000 0.00000000 0.00000000 

45.000 0.00337000 0.00205000 0.00000000 0.00000000 0.00000000 0.00000000 

67.500 0.00402000 0.00205000 0.00000000 0.00000000 0.00000000 0.00000000 
' 

90.000 0.00785000 0.00559000 0.00000000 0.00000000 0.00000000 0.00000000 

112.500 0.01077000 0.00571000 0.00000000 0.00000000 0.00000000 0.00000000 

135.000 0.02053001 0.01221000 0.00000000 0.00000000 0.00000000 0.00000000 

157.500 0.01255000 0.00696000 0.00000000 0.00000000 0.00000000 0.00000000 

180.000 0.01941000 0.01290000 0.00000000 0.00000000 0.00000000 0.00000000 

202.500 0.00779000 0.00674000 0.00000000 0.00000000 0.00000000 0.00000000 

225.000 0.00693000 0.00457000 0.00000000 0.00000000 0.00000000 0.00000000 

247.500 0.01463000 0.00879000 0.00000000 0.00000000 0.00000000 0.00000000 

270.000 0.01962001 0.01096000 0.00000000 0.00000000 0.00000000 0.00000000 

292.500 0.00736000 0.00457000 0.00000000 0.00000000 0.00000000 0.00000000 

315.000 0.00531000 0.00445000 0.00000000 0.00000000 0.00000000 0.00000000 

337.500 0.00188000 0.00137000 0.00000000 0.00000000 0.00000000 0.00000000 

• VERTICAL POTENTIAL TEMPERATURE GRADIENT (DEGREES KELVIN/METER) • 

WIND SPEED WIND SPEED WIND SPEED WIND SPEED WIND SPEED WIND SPEED 

CATEGORY 1 CATEGORY 2 CATEGORY 3 CATEGORY 4 CATEGORY 5 CATEGORY 6 

STABILITY CATEGORY 10.000DOOE+DOO.DDOOOOE+OOO.OOOOOOE+OOO.OOOOOOE+OOO.OOOOOOE+OOO.OOOOOOE+OO 

STABILITY CATEGORY 20.000000E+OOO.OOOOOOE+OOO.OOOOOOE+OOO.OOOOOOE+OOO.OOOOOOE+OOO.OOOOOOE+OO 

STABILITY CATEGORY 30.000000E+OOO.OOOOOOE+OOO.OOOOOOE+OOO.OOOOOOE+OOO.OOOOOOE+OOO.OOOOOOE+OO 

STABILITY CATEGORY 40.DOOOOOE+OOO.OOOOOOE+OOO.OOOOOOE+OOO.OOOOOOE+OOO.OOODOOE+OOO.OODOOOE+OO 

STABILITY CATEGORY 50.200000E·010.200000E·010.200000E·010.200000E·010.200000E·010.200000E·01 

STABILITY CATEGORY 60.3SOOOOE·010.3SOOOOE·010.350000E·010.350000E·010.350000E·OI0.350000E·01 

• WIND PROFILE POWER LAW EXPONENTS • 

WIND SPEED WINO SPEED WIND SPEED WIND SPEED WIND SPEED WIND SPEED 

CATEGORY 1 CATEGORY 2 CATEGORY 3 CATEGORY 4 CATEGORY 5 CATEGORY 6 

STABILITY CATEGORY 10.700DOOE·01D.700000E·010.700000E·010.700000E·010.700000E·010.700000E·01 

STABILITY CATEGORY 20.70000DE·010.700000E·010.700000E·010.7DOOOOE·010.700000E·010.700000E·01 

STABILITY CATEGORY 30.1DOOOOE+ODD.IOOOOOE+OOO.IOODDOE+OOO.IODODDE+D00.10DDOOE+000.10DOOOE+OO 

STABILITY CATEGORY 40.15000DE+000.150000E+ODO.I50000E+000.150000E+000.150000E+000.150000E+OO 

STABILITY CATEGORY 50.350000E+000.350000E+000.3SOOOOE+000.350000E+000.350000E+000.350000E+OO 

STABILITY CATEGORY 60.5SOOOOE+000.5SOOOOE+000.5SOOOOE+OOO.SSOOOOE+000.550000E+000.550000E+OO 

******** PAGE 

NOTE THAT BUILDING DIMENSIONS ON CARD GROUP 17 FOR SOURCE NO. I DO NOT MEET THE SCHULMAN-SCIRE CRITERIA. 

THEREFORE, DIRECTION SPECIFIC BUILDING DIMENSIONS WILL BE READ, BUT NOT USED BY THE MODEL. 

11 .... 
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C T SOURCE SOURCE 
A A MUMBER TYPE 

IP 
DE 

X 

COORDINATE 
(M) 

' COORDINATE 
(M) 

• SOURCE INPUT DATA • 

EMISSION lASE I 
HEIGHT ELEV· I 

(M) ATIDN I 
(M) I 

• SOURCE DETAILS DEPENDING ON TYPE • 

··········--------------------------------------------------------------------------------------------·························· 
X 1 STAIX 516322.70 3711890.00 22.86 34.44 GAS EXIT TEMP (DEG K)• 427.59, GAS EXIT VEL. (M/SECl• 16.61, 

WARNING • MWIHB > 5 FOR SOURCE 

STACK DIAMETER (M)• 3.423, HEIGHT OF ASSO. BLDG. (M)• 13.60, WIDTH OF 

ASSO. BLDG. (M)• 105.82, WAKE EFFECTS FLAG • 0 

• SOURCE STRENGTHS ( GRAMS PER SEC ) • 

SEASON I SEASON 2 SEASON 3 SEASON 4 
, .04300£+01 

I PROG. USES LATERAL VIRTUAL DIST. FOR UPPER SOUND OF CONCENTRATION CDEPOSITIDH). IF LOWER 

10UND IS DESIRED SET WAKE EFFECTS FLAG (WAKE) • I AND RERUH 
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- AIIIIUAL GR11UND LEVEL COIICENTIATII* ( IIICIOGRAIIS PER CUBIC METER ) FROM ALL SOURCES COMBINED -
• DISCRETE IECEPTOIIS • 

X T COIICENTIATII* X T COIICENTUTII* X T COIICENTIATION 

DISTANCE DISTANCE DISTAIICE DISTAIICE DISTANCE DISTANCE 

CIIETERS) (METERS ) (METERS) (METERS ) (METERS) (METERS ) 

-----~---------------------················----·-·······-················-------------------------------············ 

516276.8 3711378.0 
516679.3 3711378.0 
517530.5 3711488.0 
518743.9 3711573.0 
520304.8 3711171.0 
520817.0 3711628.0 
518707.2 3712030.0 
518060.9 3712335.0 
517426.8 3713079.0 
516603.7 3713280.0 
516372.0 3712798.0 
516264.6 3712122.0 
516008.5 3712122.0 
516179.3 3712122.0 
515377.0 3711278.0 
515677.0 3711278.0 
515977.0 3711278.0 
516277.0 3711278.0 
516577.0 3711278.0 
516877.0 3711278.0 
517177.0 3711278.0 
515477.0 3711178.0 
515777.0 3711178.0 
516077.0 3711178.0 
516377.0 3711178.0 
516677.0 3711178.0 
516977.0 3711178.0 
515277.0 3711078.0 
515577.0 3711078.0 
515877.0 3711078.0 
516177.0 3711078.0 
516477.0 3711078.0 
516777.0 3711078.0 
517077.0 3711078.0 
515377.0 3710978.0 
515677.0 3710978.0 
515977.0 3710978.0 
516277.0 3710978.0 
516577.0 3710978.0 
516877.0 3710978.0 
517177.0 3710978.0 
515477.0 3710878.0 
515777.0 3710878.0 
516077.0 3710878.0 

0.055992 
0.081065 
0.068688 
0.094328 
0.090029 
0.093790 
0.096735 
0.079030 
0.092661 
0.152438 
0.146174 
0.162156 
0.057124 
0.087223 
0.071035 
0.072674 
0.039468 
0.081316 
0.078822 
0.075350 
0.085679 
0.079155 
0. 071517 
0.052473 
0.097091 
0.058659 
0.097559 
0.096365 
0.088343 
0.070285 
0.096308 
0.093711 
0.069012 
0.108807 
0.097616 
0.085093 
0.076158 
0.159240 
0.088947 
0.090319 
0.118108 
0.085298 
0.092857 
0.148474 

516411.0 3712159.0 
517079.3 3711378.0 
517530.5 3711317.0 
519914.6 3711573.0 
520304.8 3711024.0 
520402.3 3712176.0 
518280.4 3712030.0 
518060.9 3712878.0 
516993.9 3713079.0 
516603.7 3712884.0 
516256.2 3712774.0 
516264.6 3711598.0 
516115.2 3712189.0 
516264.6 3712122.0 
515477.0 3711278.0 
515777.0 3711278.0 
516077.0 3711278.0 
516377.0 3711278.0 
516677.0 3711278.0 
51&977.0 3711278.0 
515277.0 3711178.0 
515577.0 3711178.0 
515877.0 3711178.0 
516177.0 3711178.0 
516477.0 3711178.0 
516777.0 3711178.0 
517077.0 3711178.0 
515377.0 3711078.0 
515677.0 3711078.0 
515977.0 3711078.0 
516277.0 3711078.0 
516577.0 3711078.0 
516877.0 3711078.0 
517177.0 3711078.0 
515477.0 3710978.0 
515777.0 3710978.0 
516077.0 3710978.0 
516377.0 3710978.0 
516677.0 3710978.0 
516977.0 3710978.0 
515277.0 3710878.0 
515577.0 3710878.0 
515877.0 3710878.0 
516177.0 3710878.0 

0.074294 
0.075756 
0.075624 
0.095393 
0.088518 
0.093079 
0.093113 
0.080024 
0.078017 
0.093669 
0.138776 
0.059282 
0.069445 
0.162156 
0.071339 
0.061654 
0.036267 
0.104225 
0.069557 
0.081161 
0.077139 
0.080887 
0.059354 
0.067594 
0.078177 
0.069877 
0.104397 
0.090955 
0.086565 
0.058152 
0.113512 
0.085411 
0.081539 
0.114498 
0.082404 
0.085014 
0.105840 
0.144275 
0.081799 
0.103722 
0.107614 
0.084285 
0.078958 
0.153702 

516679.3 3711159.0 
517079.3 3711549.0 
518743.9 3711171.0 
519914.6 3711171.0 
520707.2 3711024.0 
518707.2 3712176.0 
518280.4 3712250.0 
517426.8 3712878.0 
516993.9 3713280.0 
516372.0 3712884.0 
516276.8 3711378.0 
516008.5 3712006.0 
516179.3 3712061.0 
515277.0 3711278.0 
515577.0 3711278.0 
515877.0 3711278.0 
516177.0 3711278.0 
516477.0 3711278.0 
516777.0 3711278.0 
517077.0 3711278.0 
515377.0 3711178.0 
515677.0 3711178.0 
515977.0 3711178.0 
516277.0 3711178.0 
516577.0 3711178.0 
516877.0 3711178.0 
517177.0 3711178.0 
515477.0 3711078.0 
515777.0 3711078.0 
516077.0 3711078.0 
516377.0 3711078.0 
516677.0 3711078.0 
516977.0 3711078.0 
515277.0 3710978.0 
515577.0 3710978.0 
515877.0 3710978.0 
516177.0 3710978.0 
516477.0 3710978.0 
516777.0 3710978.0 
517077.0 3710978.0 
515377.0 3710878.0 
515677.0 3710878.0 
515977.0 3710878.0 
516277.0 3710878.0 

0.061115 
0.052985 
0.088173 
0.090459 
0.087706 
0.092279 
0.085710 
0.087412 
0.082279 
0.163169 
0.055992 
0.029933 
0.122303 
0.071120 
0.071884 
0.048140 
0.062243 
0.089988 
0.072496 
0.088639 
0.084065 
0.081346 
0.045917 
0.093041 
0.064655 
0.082512 
0.100114 
0.081486 
0.078040 
0.070841 
0.114473 
0.058762 
0.106725 
0.102155 
0.086172 
0.071335 
0.126121 
0.108431 
0.078007 
0.117534 
0.091800 
0.091117 
0.099506 
0.171204 
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.. ANI!\IAl S110UND LEVEL CONCENTRATION ( IIICIIDGRAMS PER CUIIC IIETER ) FROM ALL SOURCES COMBINED (CONY.) ** 

• DISCRETE IECEPTORS • 

X ' CONCENTRATION X T CONCENTRATION X T CONCENTRATION 

DISTANCE DISTANCE DISTANCE DISTANCE DISTANCE DISTANCE 

CIIETERS) (IIETERS ) CIIETERS) CIIETERS ) (IIETERS) CIIETERS ) 

······------------------------------------------·-··-·······································--······················ 

516377 .o 3710878.0 
516677.0 3710878.0 
516977.0 3710878.0 
515277.0 3710778.0 
515577.0 371D778.0 
515877.0 3710778.D 
516177.0 371D778.D 
516477.0 371D778.0 
516777.0 371D778.0 
517077.D 3710778.0 
515377.0 3710678.0 
515677.D 3710678.0 
515977.0 3710678.D 
516277.D 3710678.D 
516577.0 3710678.D 
516877.0 371D678.D 
517177.0 3710678.0 
515477.0 3710578.0 
515777.D 3710578.0 
516077.0 3710578.0 
516377.0 3710578.D 
516677.0 3710578.0 
516977.0 3710578.0 
515277.0 3710478.D 
515577.0 3710478.0 
515877.0 3710478.0 
516177.0 3710478.0 
516477.0 3710478.D 
516777.0 3710478.0 
517D77.D 3710478.D 
515377.0 3710378.D 
515677.D 3710378.0 
515977.0 3710378.D 
516277.0 3710378.0 
516577.0 3710378.0 
516877.0 371D378.0 
517177.0 3710378.0 
515477.0 3712276.D 
515777.0 3712276.0 
516077.0 3712276.0 
516377.0 3712276.0 
516677.0 3712276.0 
516977.0 3712276.0 
515277.0 3712376.0 

D.155608 
0.116246 
0.112924 
0.106997 
0.082656 
0.092739 
0.164948 
0.173511 
0.137199 
0.152D55 
0.092166 
0.082D58 
0.154257 
0.2D7338 
D.176872 
0.132885 
0.119368 
D.106034 
0.101165 
D.185688 
0.261472 
0.181470 
o. 106719 
0.098022 
0. 1087D5 
0.156664 
0.253666 
0.240052 
o. 153474 
0.114886 
0.098514 
0.111836 
0.2041D9 
D.246134 
D.201747 
o. 158695 
0.111677 
D.065415 
D.046448 
0.04DD27 
D.084687 
D.021535 
0.029465 
0.078078 

516477.0 3710878.0 
516777.0 3710878.0 
517077 .o 3710878.0 
515377.0 3710778.0 
515677.0 3710778.0 
515977.0 3710778.0 
516277.0 3710778.0 
516577.0 371D778.0 
516877.0 371D778.0 
517177.0 371D778.0 
515477.0 3710678.0 
515777.D 3710678.0 
516D77.D 3710678.0 
516377.0 3710678.0 
516677.0 3710678.0 
516977.0 3710678.0 
515277.D 371D578.D 
515577.0 371D578.D 
515877.0 371D578.D 
516177.0 371D578.0 
516477.0 371D578.D 
516777.0 371D578.D 
517D77.0 371D578.D 
515377.0 3710478.0 
515677.0 3710478.D 
515977.0 3710478.D 
516277.D 3710478.0 
516577.D 3710478.0 
516877.D 3710478.0 
517177.D 3710478.D 
515477.D 371D378.D 
515777.0 3710378.D 
516077.D 371D378.D 
516377.D 3710378.D 
516677.0 3710378.D 
516977.0 3710378.D 
515277.0 3712276.D 
515577.D 3712276.D 
515877.D 3712276.D 
516177.D 3712276.D 
516477.D 3712276.0 
516777.0 3712276.0 
517077.0 3712276.D 
515377.0 3712376.0 

o. 132163 
0.109506 
0.113969 
0.089066 
0.090015 
0.125511 
0.199098 
D.149287 
0.136212 
0.122758 
0.092993 
0.08412D 
0.194211 
0.2D8231 
o. 171D35 
0.133D1D 
D. 1D0725 
0.1D1D73 
0.132030 
0.222235 
0.23298D 
o. 130557 
0.117169 
0.1D8474 
D.D95494 
0.193742 
0.265526 
0.214451 
o. 123852 
o. 113909 
0.1D2328 
o. 135557 
0.2D3186 
0.247314 
D. 180912 
D.124733 
0.0735DD 
0.058065 
0.045882 
0.054651 
0.019248 
O.D19985 
0.031629 
D.D76400 

516577.0 3710878.D 
516877.D 3710878.0 
517177.D 3710878.D 
515477.0 3710778.0 
515777.0 3710778.0 
516077.0 3710778.0 
516377.0 3710778.0 
516677.0 371D778.D 
516977.D 3710778.D 
515277.D 3710678.D 
515577.D 3710678.0 
515877.D 3710678.0 
516177.0 3710678.0 
516477.0 3710678.D 
516777.0 3710678.D 
517D77.0 3710678.D 
515377.D 371D578.D 
515677.D 371D578.D 
515977.D 371D578.D 
516277.D 371D578.D 
516577.D 371D578.D 
516877.D 371D578.D 
517177.D 371D578.0 
515477.D 3710478.D 
515777.D 3710478.D 
516D77.0 3710478.0 
516377.0 3710478.0 
516677 .D 3710478.0 
516977.0 3710478.0 
515277.0 371D378.D 
515577.0 3710378.0 
515877.D 371D378.0 
516177.D 371D378.0 
516477.D 371D378.0 
516777.D 371D378.0 
517077.0 371D378.D 
515377.D 3712276.0 
515677.D 3712276.D 
515977.D 3712276.D 
516277.0 3712276.D 
516577.D 3712276.D 
516877.D 3712276.0 
517177.0 3712276.D 
515477.0 3712376.D 

0.123434 
0.099556 
o. 126696 
0.095173 
0.1D1925 
o. 181195 
o. 181181 
0.159357 
o. 152716 
0.097366 
0.087443 
0.106756 
o. 192664 
D. 183D82 
D. 148829 
o. 132565 
D.095980 
0.088303 
o. 167233 
0.235625 
0.2D6109 
0.117816 
0.116446 
0.113045 
0.113518 
0.215242 
0.266964 
0.190677 
o. 127128 
O.D95577 
D. 1D7345 
D. 168488 
0.236200 
0.204704 
0.161807 
0.112889 
D.069365 
D.055632 
0.045886 
o. 128149 
O.D18126 
0.031077 
0.036385 
0.073929 
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• AIIIIUAI. GROUND LEVEL COIICEIITRATIOII ( MlcR- PER CUBIC JETER ) FROM ALL SOURCES COMSINEO (COIIT.) ** 

• DISCRETE RECEPTORS • 

X ' COIICENTRATIOII X ' COIICENTRATIOII X ' COIICENTRATIOII 

DISTAIICE DISTAIICE DISTAIICE DISTANCE DISTANCE DISTAIICE 

CIETERS) CIETERS ) CIETERS) CIETERS ) (METERS) (METERS ) 

········--------------------------······---------------------·······-········--------------------------------······· 

515577.0 3712376.0 
515877.0 3712376.0 
516177.0 3712376.0 
516477.0 3712376.0 
516777.0 3712376.0 
517077.0 3712376.0 
515377.0 3712476.0 
515677.0 3712476.0 
515977.0 3712476.0 
516277.0 3712476.0 
516577.0 3712476.0 
516877.0 3712476.0 
517177.0 3712476.0 
515477.0 3712576.0 
515777.0 3712576.0 
516077.0 3712576.0 
516377.0 3712576.0 
516677.0 3712576.0 
516977.0 3712576.0 
515277.0 3712676.0 
515577.0 3712676.0 
515877.0 3712676.0 
516177.0 3712676.0 
516477.0 3712676.0 
516777.0 3712676.0 
517077.0 3712676.0 
515377.0 3712776.0 
515677.0 3712776.0 
515977.0 3712776.0 
516277.0 3712776.0 
516577.0 3712776.0 
516877.0 .3712776.0 
517177.0 3712776.0 
515477.0 3712876.0 
515777.0 3712876.0 
516077.0 3712876.0 
516377.0 3712876.0 
516677.0 3712876.0 
516977.0 3712876.0 
515277.0 3712976.0 
515577.0 3712976.0 
515877.0 3712976.0 
516177.0 3712976.0 
516477.0 3712976.0 

0.070086 
0.065090 
0.081543 
0.034556 
0.026912 
0.039777 
0.094096 
0.089830 
0.055184 
0.109855 
0.022037 
0.040560 
0.049648 
0.097389 
0.084379 
0.069078 
0.093015 
0.032900 
0.054591 
0.108391 
o. 116962 
0.075302 
0.109514 
0.073243 
0.043566 
0.063863 
0.112604 
0.102645 
0.076191 
0.123367 
0.063096 
0.053017 
0.075875 
0.107536 
0.075839 
0.110104 
o. 123517 
0.059637 
0.060860 
0.128218 
0.096420 
0.087455 
0.150110 
0.114919 

515677 .o 3712376.0 
515977.0 3712376.0 
516277.0 3712376.0 
516577.0 3712376.0 
516877.0 3712376.0 
517177.0 3712376.0 
515477.0 3712476.0 
515777.0 3712476.0 
516077.0 3712476.0 
516377.0 3712476.0 
516677.0 3712476.0 
516977.0 3712476.0 
515277.0 3712576.0 
515577.0 3712576.0 
515877.0 3712576.0 
516177.0 3712576.0 
516477.0 3712576.0 
516777.0 3712576.0 
517077.0 3712576.0 
515377.0 3712676.0 
515677.0 3712676.0 
515977.0 3712676.0 
516277.0 3712676.0 
516577.0 3712676.0 
516877.0 3712676.0 
517177.0 3712676.0 
515477.0 3712776.0 
515777.0 3712776.0 
516077.0 3712776.0 
516377.0 3712776.0 
516677.0 3712776.0 
516977.0 3712776.0 
515277.0 3712876.0 
515577.0 3712876.0 
515877.0 3712876.0 
516177.0 3712876.0 
516477.0 3712876.0 
516777.0 3712876.0 
517077.0 3712876.0 
515377.0 3712976.0 
515677.0 3712976.0 
515977.0 3712976.0 
516277.0 3712976.0 
516577.0 3712976.0 

0.070750 
0.064890 
0.113306 
0.017772 
0.031092 
0.046443 
0.084905 
0.078911 
0.055802 
0.083053 
o.o2n29 
0.042784 
o. 105676 
o.o9n22 
0.068044 
0.087015 
0.062061 
0.036330 
0.053232 
o. 109733 
0.102028 
0.065111 
0.119662 
0.052318 
0.045710 
0.065617 
o. 108408 
0.073499 
0.093259 
o. 119045 
0.046974 
0.058690 
o. 122380 
0.096127 
0.075063 
0.118996 
0.099562 
0.057107 
0.070754 
0.117544 
0.086712 
0.104900 
0.143079 
0.092331 

515777.0 3712376.0 
516077.0 3712376.0 
516377.0 3712376.0 
516677.0 3712376.0 
516977.0 3712376.0 
515277.0 3712476.0 
515577.0 3712476.0 
515877.0 3712476.0 
516177.0 3712476.0 
516477.0 3712476.0 
516777.0 3712476.0 
517077.0 3712476.0 
515377.0 3712576.0 
515677.0 3712576.0 
515977.0 3712576.0 
516277.0 3712576.0 
516577.0 3712576.0 
516877.0 3712576.0 
517177.0 3712576.0 
515477.0 3712676.0 
515777.0 3712676.0 
516077.0 3712676.0 
516377.0 3712676.0 
516677.0 3712676.0 
516977.0 3712676.0 
515277.0 3712776.0 
515577.0 3712776.0 
515877.0 3712776.0 
516177.0 3712776.0 
516477.0 3712776.0 
516777.0 3712776.0 
517077.0 3712776.0 
515377.0 3712876.0 
515677.0 3712876.0 
515977.0 3712876.0 
516277.0 3712876.0 
516577.0 3712876.0 
516877.0 3712876.0 
517177.0 3712876.0 
515477.0 3712976.0 
515777.0 3712976.0 
516077.0 3712976.0 
516377.0 3712976.0 
516677.0 3712976.0 

0.065943 
0.055833 
0.080743 
0.018956 
0.035112 
0.094269 
0.083153 
0.061918 
0.090240 
0.047185 
0.029803 
0.048312 
0.106623 
0.101257 
0.056560 
o. 116972 
0.035453 
0.045740 
0.057552 
o. 122073 
0.087808 
0.075031 
0.099019 
0.042290 
0.056592 
0.110970 
0.116221 
0.079634 
o. 114608 
0.082888 
0.048255 
0.069598 
o. 119158 
0.103448 
0.081389 
o.12n1o 
0.078030 
0.060907 
0.076049 
o. 106834 
0.078179 
0.125930 
o. 139458 
o.on4os 
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- ANIIUAL GRDUIID LEVEL I:OIICEIITRATICIII ( IIICROGRMS PEl CUBIC JETER ) FROM ALL SOURCES CCMBINED (I:OIIT.) -

• DISCRETE RECEPTORS • 

X ' I:OIICENTRATICIII X ' I:OIICENTRATICIII X y I:OIICENTRATION 

DISTANCE DISTANCE DISTANCE DISTANCE DISTANCE DISTANCE 

(IETEIS) (METERS ) CIETERSl CIETERS l (IIETERS) CIIETERS l 

····------------------------------------------------------------------------------------------------------·········· 

516777.0 3712976.0 
517077.0 3712976.0 
515377.0 3713076.0 
515677.0 3713076.0 
515977.0 3713076.0 
516277.0 3713076.0 
516577.0 3713076.0 
516877.0 3713076.0 
517177.0 3713076.0 
515477.0 3713176.0 
515777.0 3713176.0 
516077.0 3713176.0 
516377.0 3713176.0 
516677.0 3713176.0 
516977.0 3713176.0 
515277.0 3712176.0 
515577.0 3712176.0 
515877.0 3712176.0 
516177.0 3712176.0 
515477.0 3712076.0 
515777.0 3712076.0 
516077.0 3712076.0 
515377.0 3711976.0 
515677.0 3711976.0 
515977.0 3711976.0 
515277.0 3711876.0 
515577.0 3711876.0 
515877.0 3711876.0 
516177.0 3711876.0 
515477.0 3711776.0 
515777.0 3711776.0 
516077.0 3711776.0 
515377.0 3711676.0 
515677.0 3711676.0 
515977.0 3711676.0 
515277.0 3711576.0 
515577.0 3711576.0 
515877.0 3711576.0 
516177.0 3711576.0 
515477.0 3711476.0 
515777.0 3711476.0 
516077.0 3711476.0 
512277.0 3709378.0 
515277.0 3709378.0 

0.061154 
0.067291 
0.116127 
0.088109 
0.098014 
0.157401 
0.105923 
0.067146 
0.077136 
0.105936 
0.090301 
0.140624 
0.166738 
0.097114 
0.067340 
0.078508 
0.050105 
0.032294 
0.061959 
0.062897 
0.029492 
0.047804 
0.073722 
0.038367 
0.027078 
0.090198 
0.050228 
0.025659 
0.072681 
0.055459 
0.024799 
0.027950 
0.063426 
0.035388 
0.016213 
0.069297 
0.045736 
0.022031 
0.022846 
0.057028 
0.041870 
0.018613 
0.100557 
0.107190 

516877.0 3712976.0 
517177.0 3712976.0 
515477.0 3713076.0 
515777.0 3713076.0 
516077.0 3713076.0 
516377.0 3713076.0 
516677.0 3713076.0 
516977.0 3713076.0 
515277.0 3713176.0 
515577.0 3713176.0 
515877.0 3713176.0 
516177.0 3713176.0 
516477.0 3713176.0 
516777.0 3713176.0 
517077.0 3713176.0 
515377.0 3712176.0 
515677.0 3712176.0 
515977.0 3712176.0 
515277.0 3712076.0 
515577.0 3712076.0 
515877.0 3712076.0 
516177.0 3712076.0 
515477.0 3711976.0 
515777.0 3711976.0 
516077.0 3711976.0 
515377.0 3711876.0 
515677.0 3711876.0 
515977.0 3711876.0 
515277.0 3711776.0 
515577.0 3711776.0 
515877.0 3711776.0 
516177.0 3711776.0 
515477.0 3711676.0 
515777.0 3711676.0 
516077.0 3711676.0 
515377.0 3711576.0 
515677.0 3711576.0 
515977.0 3711576.0 
515277.0 3711476.0 
515577.0 3711476.0 
515877.0 3711476.0 
516177.0 3711476.0 
513277.0 3709378.0 
516277.0 3709378.0 

0.064106 
0.071710 
D.106309 
0.080496 
0.115724 
o. 140046 
0.092882 
0.070111 
0.123999 
0.097367 
0.102710 
0.148513 
0.142035 
0.084427 
0.074998 
0.067033 
0.039745 
0.041527 
0.072617 
0.045017 
0.023418 
0.100092 
0.057058 
0.027926 
0.034557 
0.068701 
0.039539 
0.029879 
0.079783 
0.042783 
0.021410 
0.028699 
0.054243 
0.023404 
0.014413 
0.062490 
0.034409 
0.015831 
0.062767 
0.047823 
0.033826 
0.031263 
0.107986 
0.235908 

516977 .o 3712976.0 
515277.0 3713076.0 
515577.0 3713076.0 
515877.0 3713076.0 
516177.0 3713076.0 
516477.0 3713076.0 
516777.0 3713076.0 
517077.0 3713076.0 
515377.0 3713176.0 
515677.0 3713176.0 
515977.0 3713176.0 
516277.0 3713176.0 
516577.0 3713176.0 
516877.0 3713176.0 
517177.0 3713176.0 
515477.0 3712176.0 
515777.0 3712176.0 
516077.0 3712176.0 
515377.0 3712076.0 
515677.0 3712076.0 
515977.0 3712076.0 
515277.0 3711976.0 
515577.0 3711976.0 
515877.0 3711976.0 
516177.0 3711976.0 
515477.0 3711876.0 
515777.0 3711876.0 
516077.0 3711876.0 
515377.0 3711776.0 
515677.0 3711776.0 
515977.0 3711776.0 
515277.0 3711676.0 
515577.0 3711676.0 
515877.0 3711676.0 
516177.0 3711676.0 
515477.0 3711576.0 
515777.0 3711576.0 
516077.0 3711576.0 
515377.0 3711476.0 
515677.0 3711476.0 
515977.0 3711476.0 
511277.0 3709378.0 
514277.0 3709378.0 
517277.0 3709378.0 

0.067859 
0.125998 
0.096849 
0.082933 
o. 135711 
0.129090 
0.078897 
0.073523 
0.114904 . 
0.089517 
0.109925 
0.170226 
0.118635 
0.075694 
0.104507 
0.066258 
0.033723 
0.067983 
0.066281 
0.040087 
0.035499 
0.080911 
0.043756 
0.024046 
0.058550 
0.064395 
0.029146 
0.040432 
0.065688 
0.033744 
0.023522 
0.077664 
0.042781 
0.018172 
0.022493 
0.054963 
0.025652 
0.014317 
0.059065 
0.042113 
0.023084 
0.094655 
0.113962 
0.124776 
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" AIIIIUAL G1IOUND LEVEL CONCENTRATIIII ( Ill~ PER CUBIC IETER ) FROM ALL SOURCES COMBINED (CONT.) ** 

• DISCRETE RECEPTORS • 

X ' CONCENTRATIIII X Y CONCENTRATION X y CONCENTRATION 

DISTAIICE DISTAIIC£ DISTAIICE DISTAIICE DISTANCE DISTAIICE 

CIETERS) CIETERS ) CIIETERS) CIIETERS ) (METERS) (IETERS ) 

·····-···············---------------············-···-····---·······························-························ 

518277.0 3709371.0 
521277.0 3709378.0 
512277.0 3708378.0 
515277.0 3708378.0 
518277 .o 3708378.0 
521277.0 3708378.0 
512277 .o 3707378.0 
515277.0 3707378.0 
518277.0 3707378.0 
521277.0 3707378.0 
512277.0 3706378.0 
515277.0 3706378.0 
518277.0 3706378.0 
521277.0 3706378.0 
522402.0 3710378.0 
511277.0 3714176.0 
514277.0 3714176.0 
517277.0 3714176.0 
520277.0 3714176.0 
511277.0 3715176.0 
514277.0 3715176.0 
517277.0 3715176.0 
520277.0 3715176.0 
511277.0 3716176.0 
514277.0 3716176.0 
517277.0 3716176.0 
520277.0 3716176.0 
511277.0 3717176.0 
514277.0 3717176.0 
517277.0 3717176.0 
520277.0 3717176.0 
511277.0 3713176.0 
514277.0 3713176.0 
513277.0 3712176.0 
512277.0 3711176.0 
511277.0 3709378.0 
514277.0 3709378.0 
517277.0 3709378.0 
520277.0 3709378.0 
511277.0 3708378.0 
514277.0 3708378.0 
517277.0 3708378.0 
520277.0 3708378.0 
511277.0 3707378.0 

0.225644 
0.078247 
0.076378 
o. 119369 
o. 138153 
0.087359 
0.080383 
0.157108 
0.107399 
0.096600 
0.073422 
0.156879 
0.116305 
0.095296 
0.066437 
0.097255 
0.162860 
0.175428 
0.064150 
0.159326 
0.235549 
0.125523 
0.054362 
0.250511 
0.228004 
0.143068 
0.061339 
0.214768 
0.208757 
0.148560 
0.057353 
0.109044 
0.141912 
0.123280 
0.149853 
0.094655 
0.113962 
0.124776 
0.095425 
0.085214 
0.097382 
0.187884 
0.112338 
0.073274 

519277.0 3709371.0 
522277.0 3709378.0 
513277.0 3708378.0 
516277.0 3708378.0 
519277 .o 3708378.0 
522277.0 3708378.0 
513277.0 3707378.0 
516277 .o 3707378.0 
519277 .o 3707378.0 
522277.0 3707378.0 
513277.0 3706378.0 
516277.0 3706378.0 
519277.0 3706378.0 
522277.0 3706378.0 
522402.0 3711378.0 
512277.0 3714176.0 
515277.0 3714176.0 
518277.0 3714176.0 
521277.0 3714176.0 
512277.0 3715176.0 
515277.0 3715176.0 
518277.0 3715176.0 
521277.0 3715176.0 
512277.0 3716176.0 
515277.0 3716176.0 
518277.0 3716176.0 
521277.0 3716176.0 
512277.0 3717176.0 
515277.0 3717176.0 
518277.0 3717176.0 
521277.0 3717176.0 
512277.0 3713176.0 
511277.0 3712176.0 
514277.0 3712176.0 
513277.0 3711176.0 
512277.0 3709378.0 
515277.0 3709378.0 
518277.0 3709378.0 
521277.0 3709378.0 
512277.0 3708378.0 
515277.0 3708378.0 
518277.0 3708378.0 
521277.0 3708378.0 
512277.0 3707378.0 

o. 121880 
0.062663 
0.094854 
0.180948 
0.116668 
0.073888 
0.084343 
0.211913 
0.100147 
0.082125 
0.076766 
0.192295 
o.086m 
0.087308 
0.078284 
0.122202 
0.198413 
0.085550 
0.061889 
0.269334 
0.267935 
0.076228 
0.058234 
0.186464 
0.298444 
0.073847 
0.050863 
0.232017 
0.207608 
0.089188 
0.048357 
0.099369 
0.101595 
0.106969 
0.098045 
0.100557 
0.107190 
0.225644 
0.078247 
0.076378 
0.119369 
0.138153 
0.087359 
0.080383 

520277.0 3709371.0 
511277.0 3708378.0 
514277.0 3708378.0 
517277.0 3708378.0 
520277.0 3708378.0 
511277.0 3707378.0 
514277.0 3707378.0 
517277.0 3707378.0 
520277.0 3707378.0 
511277.0 3706378.0 
514277.0 3706378.0 
517277.0 3706378.0 
520277.0 3706378.0 
523277.0 3706378.0 
522402.0 3712378.0 
513277.0 3714176.0 
516277.0 3714176.0 
519277.0 3714176.0 
522277.0 3714176.0 
513277.0 3715176.0 
516277.0 3715176.0 
519277.0 3715176.0 
522277.0 3715176.0 
513277.0 3716176.0 
516277.0 3716176.0 
519277.0 3716176.0 
522277.0 3716176.0 
513277.0 3717176.0 
516277.0 3717176.0 
519277.0 3717176.0 
522277.0 3717176.0 
513277.0 3713176.0 
512277.0 3712176.0 
511277.0 3711176.0 
514277.0 3711176.0 
513277.0 3709378.0 
516277.0 3709378.0 
519277.0 3709378.0 
522277.0 3709378.0 
513277.0 3708378.0 
516277.0 3708378.0 
519277.0 3708378.0 
522277.0 3708378.0 
513277.0 3707378.0 

0.095425 
0.085214 
0.097382 
o. 187884 
0.112338 
0.073274 
0.082536 
0.184638 
0.100664 
0.069518 
0.092391 
o. 150084 
0.088867 
0.076052 
0.077129 
o. 147948 
0.400022 
0.066453 
0.061911 
0.198191 
0.301133 
0.064319 
0.057447 
0.228399 
0.203714 
0.065535 
0.049575 
0.222760 
0.214429 
0.073196 
0.045813 
0.104332 
0.116274 
0.116225 
0.101347 
o. 107986 
0.235908 
0.121880 
0.062663 
0.094854 
0.180948 
o. 116668 
0.073888 
0.084343 
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.. ANIIIIAL GllllJIII) LE1IEL CONCENTRATIOII ( IIICitOGRAMS PER I:UBIC IETER l FROM ALL SOURCES COliS I NED (caNT.) ** 

• DISCRETE RECEPTORS • 

X T CONCEIITRATIOII X T CONCENTRATIOII X T CONCENTRATION 

DISTANCE DISTANCE DISTANCE DISTANCE DISTANCE DISTANCE 

(IETERS) (IETERS ) (IETERS) (IIETERS ) (IIETERS) (IIETERS ) 

·····--------------------···············-······································································---·· 

514277.D 3707378.0 0.082536 515277.0 3707378.0 0.157108 516277.0 3707378.0 0.211913 

517277.0 3707378.0 0.1846311 518277.0 3707378.0 0.107399 519277.0 3707378.0 0.100147 

520277.0 3707378.0 0.100664 521277.0 3707378.0 0.096600 522277.0 3707378.0 0.082125 

511277.0 3706378.0 0.069518 512277.0 3706378.0 0.073422 513277.0 3706378.0 0.076766 

514277.0 3706378.0 0.092391 515277.0 3706378.0 0.156879 516277.0 3706378.0 0.192295 

517277.0 3706378.0 0.150084 518277.0 37'06378.0 0.116305 519277.0 '3706378.0 0.086773 

520277.0 3706378.0 0.088867 521277.0 3706378.0 0.095296 522277.0 3706378.0 0.087308 

523277.0 3706378.0 0.076052 522402.0 3710378.0 0.066437 522402.0 3711378.0 0.078284 

522402.0 3712378.0 0.077129 511277.0 3714176.0 0.097255 512277.0 3714176.0 0.122202 

513277.0 3714176.0 0.147948 514277.0 3714176.0 0.162860 515277.0 3714176.0 0.198413 

516277.0 3714176.0 0.400022 517277 .o 3714176.0 0.175428 518277.0 3714176.0 0.085550 

519277.0 3714176.0 0.066453 520277.0 3714176.0 0.064150 521277.0 3714176.0 0.061889 

522277.0 3714176.0 0.061911 511277.0 3715176.0 0.159326 512277.0 3715176.0 0.269334 

513277.0 3715176.0 o .• 198191 514277.0 3715176.0 0.235549 515277.0 3715176.0 0.267935 

516277.0 3715176.0 0.301133 517277.0 3715176.0 0.125523 518277.0 3715176.0 0.076228 

519277.0 3715176.0 0.064319 520277.0 3715176.0 0.054362 521277.0 3715176.0 0.058234 

522277.0 3715176.0 0.057447 511277.0 3716176.0 0.250511 512277.0 3716176.0 0.186464 

513277.0 3716176.0 0.228399 514277.0 3716176.0 0.228004 515277.0 3716176.0 0.298444 

516277.0 3716176.0 0.203714 517277.0 3716176.0 0.143068 518277.0 3716176.0 0.073847 

519277.0 3716176.0 0.065535 520277.0 3716176.0 0.061339 521277.0 3716176.0 0.050863 

522277.0 3716176.0 0.049575 511277.0 3717176.0 0.214768 512277.0 3717176.0 0.232017 

513277.0 3717176.0 0.222760 514277.0 3717176.0 0.208757 515277.0 3717176.0 0.207608 

516277.0 3717176.0 0.214429 517277.0 3717176.0 0.148560 518277.0 3717176.0 0.089188 

519277.0 3717176.0 0.073196 520277.0 3717176.0 0.057353 521277.0 3717176.0 0.048357 

522277.0 3717176.0 0.045813 511277.0 3713176.0 0.109044 512277.0 3713176.0 0.099369 

513277.0 3713176.0 0.104332 514277.0 3713176.0 0.141912 511277.0 3712176.0 0.101595 

512277.0 3712176.0 0.116274 513277.0 3712176.0 0.123280 514277.0 3712176.0 0.106969 

511277.0 3711176.0 0.116225 512277.0 3711176.0 0.149853 513277.0 3711176.0 0.098045 

514277.0 3711176.0 0.101347 516500.0 3708100.0 0.264163 518100.0 3709350.0 0.213483 

514500.0 3708800.0 0.103047 517300.0 3714400.0 0.190746 

• PROGRAM DETERMINED IIAXIMUM 10 VALUES • 

X y COIICENTRATIOII 

COORDINATE COORDINATE 

(METERS) (METERS ) 

·--···--······---------···-------------
516277.00 3714176.00 0.400D22 

516277.00 3714176.00 0.400022 

516277.00 3715176.00 0.301133 

516277.00 3715176.00 0.3D1133 

515277.00 3716176.00 0.298444 

515277.00 3716176.00 0.298444 



.... ISCLT ••••••••••••• IP CAMDEN • lOX SCREENING • COGEN • 1983 SHREVEPORT STAR 

- INijUAI. GRCIUIID LEVEL COIICENTRATIDII C IIICJ!OGIWIS PER CUIIC METER 

• PROGIWI DETERIIINED NAXI- 10 VALUES • 

X T CONCENTRATION 
COORDINATE COORDINATE 

(IIETERS) (IIETERS ) 

512277.00 3715176.00 
512277.00 3715176.00 
515277.00 3715176.00 
515277.00 3715176.00 

0.269334 
0.269334 
0.267935 
0.267935 

******** PAGE 19-

) FROM ALL SOURCES COMBINED (CONT.) 0 * 



I 
***************************************** END OF ISCLT PI~, 1 SOURCES PROCESSED **************************************** 
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SECTIONH.4 

Woodward .Clyde 
Consultants 

1984 MODELING OUTPUT FOR NOx ISCLT 
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ISCLT • VERSION DATED 90008 
_.. ENVIRONMENTAL ENGINEERING vERSION 6.95 

SESSION INFORMATION 

INPUT DATA FILE 11AME : ISCMDX84.DTA 
GUTPUT LIST FILE IIAME : ISCNOX84.LST 
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.... ISCLT ssasaassaaaaa IP CAMDEN • lOX SCREENING • COGEN • 1984 SHREVEPORT STAR 

• ISCLT INPUT DATA • 

III.IIBER Of ... C£S • 1 
NI.IGIER OF X AXIS GRID SYSTEM POINTS • 0 
NI.IGIER OF Y AXIS GRID SYSTEM POINTS • 0 
NI.IGIER Of SPECIAL POINTS • 749 
NI.IGIER Of SEASONS • 1 
IIUMSER OF IIIIID SPEED CLASSES • 6 
NI.IGIER OF STABILITY CLASSES • 6 
NUMBER OF IIIND DIRECTION CLASSES • 16 
FILE NI.IGIER OF DATA FILE USED FOR REPORTS • 1 
THE PROGRAM IS RUN IN RURAL MODE 
CONCENTRATION (DEPOSITION) UNITS CONVERSION FACTOR aO. 10000000E+07 
ACCELERATION OF GRAVITY (METERS/SEC**2) • 9.800 
HEIGHT OF MEASUREMENT OF IIIND SPEED (METERS) • 10.000 
CORRECTION ANGLE FOR GRID SYSTEM VERSUS DIRECyiON DATA NORTH (DEGREES) a 0.000 
DECAY COEFFICIENT •O.DOOOOOOOE+OO 

.. ****** PAGE 

PROGRAM OPTION SWITCHES • 1, 1, 1, 1, 0, 3, 2, 2, 3, 2, 2, 0, 0, 0, 0, 0, 0, 1, 0, 1, 0, 0, 1, 1, 0, 
ALL SOURCES ARE USED TO FORM SOURCE COMBINATION 1 

1 **** 
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.... ISCLT saaaasassa 11 IP CAMDEN • MDX SCREENING • COGEN • 1984 SHREVEPORT STAR ******** PAGE 2-* 

( 
I • DISCRETE RECEPTIIR TERRAIN ELEVATIONS (IIETERS) • 

I 
X y ELEVATION X y ELEVATION X y ELEVATION 

DISTANCE DISTANCE DISTANCE DISTANCE DISTANCE DISTANCE 

(IIETERS) CIIETERS ) (METERS) (METERS ) CIIETERS) (IIETERS ) 

I --------------------------------------------------------------------------------------------------------------------I. 
I 

516276.1 3711378.D 34.439460 516411.0 3712159.D 34.439460 516679.3 3711159.0 34.439460 

516679.3 3711378.0 34.439460 517079.3 3711378.D 34.439460 517079.3 3711549.0 34.439460 

517530.5 3711418.0 34.439460 517530.5 3711317.0 34.439460 518743.9 3711171.0 34.439460 

518743.9 3711573.0 34.439460 519914.6 3711573.0 34.439460 519914.6 3711171.0 34.439460 

520304.8 3711171.0 34.439460 520304.8 3711024.0 34.439460 520707.2 3711024.0 34.439460 

I 
520817.0 3711628.0 34.439460 520402.3 3712176.0 34.439460 518707.2 3712176.0 34.439460 

518707.2 3712030.0 34.439460 518280.4 3712030.0 34.439460 518280.4 3712250.0 34.439460 
I. 518060.9 3712335.0 34.439460 518060.9 3712878.0 34.439460 517426.8 3712878.0 34.439460 

517426.8 3713079.0 34.439460 516993.9 3713079.0 34.439460 516993.9 3713280.0 34.439460 
.. 516603.7 3713280.0 34.439460 516603.7 3712884.0 34.439460 516372.0 3712884.0 34.439460 

I 516372.0 3712798.0 34.439460 516256.2 3712774.0 34.439460 516276.8 3711378.0 34.439460 

516264.6 3712122.0 34.439460 516264.6 3711598.0 34.439460 516008.5 3712006.0 34.439460 

516008.5 3712122.0 34.439460 516115.2 3712189.0 34.439460 516179.3 3712061.0 34.439460 

516179.3 3712122.0 34.439460 516264.6 3712122.0 34.439460 515277.0 3711278.0 39.621080 

515377.0 3711278.0 39.621080 515477.0 3711278.0 39.621080 515577.0 3711278.0 39.621080 

515677.0 3711278.0 39.621080 515m.o 3711278.0 39.621080 515877.0 3711278.0 39.621080 

515977.0 3711278.0 39.621080 516077.0 3711278.0 39.621080 516177.0 3711278.0 39.621080 
I . 516277.0 3711278.0 36.579170 516377.0 3711278.0 39.621080 516477.0 3711278.0 39.621080 

516577.0 3711278.0 39.621080 516677.0 3711278.0 33.531160 516m.o 3711278.0 33.531160 

516877.0 3711278.0 30.480100 516977.0 3711278.0 30.480100 517077.0 3711278.0 33.531160 

517177.0 3711278.0 33.531160 515277.0 3711178.0 39.621080 515377.0 3711178.0 42.669090 

515477.0 3711178.0 39.621080 515577.0 3711178.0 39.621080 515677.0 3711178.0 42.669090 

515m.o 3711178.0 42.669090 515877.0 3711178.0 42.669090 515977 .o 3711178.0 39.621080 

516077.0 3711178.0 39.621080 516177.0 3711178.0 36.579170 516277.0 3711178.0 3~.579170 

516377.0 3711178.0 36.579170 516477.0 3711178.0 36.579170 516577.0 3711178.0 36.579170 

516677.0 3711178.0 33.531160 516m.o 3711178.0 33.531160 516877.0 3711178.0 33.531160 

516977.0 3711178.0 33.531160 517077.0 3711178.0 33.531160 517177 .o 3711178.0 33.531160 

515277.0 3711078.0 45.720150 515377.0 3711078.0 42.669090 515477.0 3711078.0 36.579170 

515577.0 3711078.0 42.669090 515677.0 3711078.0 45.720150 515m.o 3711078.0 45.720150 

515877.0 3711078.0 45.720150 515977.0 3711078.0 42.669090 516077.0 3711078.0 39.621080 

516177.0 3711078.0 39.621080 516277.0 3711078.0 36.579170 516377.0 3711078.0 36.579170 

516477.0 3711078.0 36.579170 516577.0 3711078.0 39.621080 516677.0 3711078.0 33.531160 

516m.o 3711078.0 33.531160 516877.0 3711078.0 33.531160 516977.0 3711078.0 36.579170 

517077.0 3711078.0 33.531160 517177.0 3711078.0 33.531160 515277.0 3710978.0 45.720150 

515377.0 3710978.0 42.669090 515477.0 3710978.0 36.579170 515577.0 3710978.0 42.669090 

515677.0 3710978.0 45.720150 515m.o 3710978.0 48.771210 515877.0 3710978.0 45.720150 

515977.0 3710978.0 45.720150 516077.0 3710978.0 45.720150 516177.0 3710978.0 42.669090 

516277.0 3710978.0 42.669090 516377.0 3710978.0 39.621080 516477.0 3710978.0 36.579170 

516577.0 3710978.0 36.579170 516677.0 3710978.0 39.621080 516m.o 3710978.0 36.579170 

516877.0 3710978.0 36.579170 516977.0 3710978.0 36.579170 517077.0 3710978.0 36.579170 
517177.0 3710978.0 33.531160 515277.0 3710878.0 45.720150 515377.0 3710878.0 39.621080 

515477.0 3710878.0 39.621080 515577.0 3710878.0 42.669090 515677.0 3710878.0 48.771210 

515m.o 3710878.0 51.819210 515877.0 3710878.0 48.771210 515977.0 3710878.0 48.771210 

516077.0 3710878.0 51.819210 516177.0 3710878.0 45.720150 516277.0 3710878.0 42.669090 

516377.0 3710878.0 39.621080 516477.0 3710878.0 39.621080 516577.0 3710878.0 42.669090 
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f ' • DISCUTE IECEPTOR TERRAIN ELEVATIONS (METERS) (CliNT.) • 

I 
X ' ELEVATION X ' ELEVATION X ' ELEVATION 

DISTANCE DISTANCE DISTANCE DISTANCE DISTANCE DISTANCE 

CMETERS) (METERS l (METERS) (METERS ) (METERS) (METERS l 

I ------···········--·------------------------------------------------------------------------------------------------

516677.0 3710878.0 45.no150 516m.o 3710878.0 45.no15o 516877.0 3710878.0 39.621080 

516977.0 3710878.0 . 39.621080 517077.0 3710878.0 36.579170 517177.0 3710878.0 36.579170 

515277.0 3710778.0 45.720150 515377.0 3710778.0 39.621080 515477.0 3710778.0 45.720150 

515577.0 3710778.0 42.669090 515677.0 3710778.0 411.771210 s1sm.o 3710778.0 54.861130 

515877.0 3710778.0 51.819210 515977.0 3710778.0 51.819210 516077.0 3710778.0 54.861130 

' 
516177.0 3710778.0 45.720150 516277.0 3710778.0 45.720150 516377.0 3710778.0 42.669090 

I 516477.0 3710778.0 45.no150 516577.0 3710778.0 45.720150 516677.0 3710778.0 51.819210 

I 516m.o 3710778.0 51.819210 516877.0 3710778.0 411.771210 516977.0 3710778.0 411.771210 

517077.0 3710778.0 45.720150 517177.0 3710778.0 36.579170 515277.0 3710678.0 42.669090 

515377.0 3710678.0 42.669090 515477.0 3710678.0 45.720150 515577.0 3710678.0 45.720150 

515677.0 3710678.0 45.720150 515m.o 3710678.0 411.771210 515877.0 3710678.0 51.819210 

515977.0 3710678.0 54.861130 516077.0 3710678.0 54.861130 516177.0 3710678.0 411.771210 

516277.0 3710678.0 45.720150 516377.0 3710678.0 45.720150 516477.0 3710678.0 45.720150 

516577.0 3710678.0 48.771210 516677.0 3710678.0 51.819210 516m.o 3710678.0 51.819210 
516877.0 3710678.0 48.771210 516977.0 3710678.0 45.720150 517077.0 3710678.0 42.669090 

517177.0 3710678.0 36.579170 515277.0 3710578.0 45.720150 515377.0 3710578.0 45.720150 
515477.0 3710578.0 51.819210 515577.0 3710578.0 51.819210 515677.0 3710578.0 48.771210 

r···· 515m.o 3710578.0 54.861130 515877.0 3710578.0 54.861130 515977.0 3710578.0 54.861130 

516077.0 3710578.0 51.819210 516177.0 3710578.0 51.819210 516277.0 3710578.0 48.771210 

516377.0 3710578.0 51.819210 516477 .o 3710578.0 51.819210 516577.0 3710578.0 51.819210 

516677.0 3710578.0 51.819210 s16m.o 3710578.0 45.720150 516877.0 3710578.0 45.720150 

516977.0 3710578.0 39.621080 517077.0 3710578.0 39.621080 517177.0 3710578.0 36.579170 
515277.0 3710478.0 45.720150 515377.0 3710478.0 51.819210 515477.0 3710478.0 54.861130 
515577.0 3710478.0 54.861130 515677.0 3710478.0 51.819210 s1sm.o 3710478.0 54.861130 

'· 515877.0 3710478.0 57.909140 515977.0 3710478.0 57.909140 516077.0 3710478.0 54.861130 
!· 

516177.0 3710478.0 54.861130 516277.0 3710478.0 51.819210 516377.0 3710478.0 51.819210 
516477 .o 3710478.0 51.819210 516577.0. 3710478.0 51.819210 516677.0 3710478.0 51.819210 
516m.o 3710478.0 48.771210 516877 .o 3710478.0 45.720150 516977.0 3710478.0 45.720150 
517077.0 3710478.0 39.621080 517177.0 3710478.0 36.579170 515277.0 3710378.0 45.720150 
515377.0 3710378.0 48.771210 515477.0 3710378.0 51.819210 515577.0 3710378.0 54.861130 
515677.0 3710378.0 57.909140 515m.o 3710378.0 57.909140 515877.0 3710378.0 57.909140 
515977.0 3710378.0 57.909140 516077.0 3710378.0 51.819210 516177.0 3710378.0 51.819210 
516277.0 3710378.0 48.771210 516377.0 3710378.0 48.771210 516477.0 3710378.0 45.720150 

" 516577.0 3710378.0 48.771210 516677.0 3710378.0 48.771210 516m.o 3710378.0 48.771210 
516877.0 3710378.0 51.819210 516977.0 3710378.0 45.720150 517077.0 3710378.0 39.621080 
517177.0 3710378.0 36.579170 515277.0 3712276.0 30.480100 515377.0 3712276.0 30.480100 
515477.0 3712276.0 30.480100 515577.0 3712276.0 30.480100 515677.0 3712276.0 33.531160 
515m.o 3712276.0 30.480100 515877.0 3712276.0 30.480100 515977.0 3712276.0 30.480100 
516077.0 3712276.0 30.480100 516177.0 3712276.0 33.531160 516277.0 3712276.0 33.531160 
516377.0 3712276.0 30.480100 516477.0 3712276.0 30.480100 516577.0 3712276.0 30.480100 
516677.0 3712276.0 30.480100 516m.o 3712276.0 27.429040 516877.0 3712276.0 33.531160 
516977.0 3712276.0 30.480100 517077.0 3712276.0 27.429040 517177.0 3712276.0 27.429040 
515277.0 3712376.0 30.480100 515377.0 3712376.0 30.480100 515477.0 3712376.0 30.480100 
515577.0 3712376.0 30.480100 515677.0 3712376.0 33.531160 515m.o 3712376.0 33.531160 
515877.0 3712376.0 33.531160 515977.0 3712376.0 36.579170 516077.0 3712376.0 36.579170 
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[ • DISCRETE I£CEPTilR TERRAIN ELEVATIDMS (METERS) (CCIIIT.) • 

X ' ELEVATIDM X ' ELEVATIDM X ' ELEVATIDM 

l DISTANCE DISTANCE DISTANCE DISTANCE DISTANCE DISTANCE 

CIIETERS) (METERS ) (METERS) (METERS ) (METERS) (METERS ) 

··········································-········································································-
c 

I 516177.0 3712376.0 36.579170 516277.0 3712376.0 33.531160 516377.0 3712376.0 30.480100 

516477.0 3712376~0 30.480100 516577.0 3712376.0 30.480100 516677.0 3712376.0 27.429040 

516m.o 3712376.0 27.429040 516877.0 3712376.0 27.429040 516977.0 3712376.0 27.429040 

517077.0 3712376.0 27.429040 517177.0 3712376.0 30.480100 515277.0 3712476.0 33.531160 

515377.0 3712476.0 33.531160 515477.0 3712476.0 30.480100 515577.0 3712476.0 30.480100 

515677.0 3712476.0 33.531160 515m.o 3712476.0 33.531160 515877.0 3712476.0 33.531160 

' 515977.0 3712476.0 33.531160 516077.0 3712476.0 36.579170 516177.0 3712476.0 36.579170 
I 516277.0 3712476.0 33.531160 516377.0 3712476.0 30.480100 516477.0 3712476.0 30.480100 
I 516577.0 3712476.0 30.480100 516677.0 3712476.0 30.480100 516m.o 3712476.0 27.429040 

516877.0 3712476.0 27.429040 516977.0 3712476.0 24.381030 517077.0 3712476.0 27.429040 
("· 517177.0 3712476.0 27.429040 515277.0 3712576.0 33.531160 515377.0 3712576.0 33.531160 

\ 515477.0 3712576.0 30.480100 515577.0 3712576.0 30.480100 515677.0 3712576.0 33.531160 

515m.o 3712576.0 33.531160 515877.0 3712576.0 33.531160 515977.0 3712576.0 33.531160 
516077.0 3712576.0 36.579170 516177.0 3712576.0 33.531160 516277.0 3712576.0 33.531160 
516377 .o 3712576.0 30.480100 516477.0 3712576.0 30.480100 516577.0 3712576.0 30.480100 

516677.0 3712576.0 30.480100 516m.o 3712576.0 27.429040 516877.0 3712576.0 27.429040 

516977.0 3712576.0 27.429040 517077.0 3712576.0 24.381030 517177.0 3712576.0 27.429040 

515277.0 3712676.0 30.480100 515377.0 3712676.0 30.480100 515477.0 3712676.0 33.531160 
515577.0 3712676.0 33.531160 515677.0 3712676.0 33.531160 515m.o 3712676.0 33.531160 
515877.0 3712676.0 33.531160 515977.0 3712676.0 33.531160 516077.0 3712676.0 33.531160 
516177.0 3712676.0 36.579170 516277.0 3712676.0 33.531160 516377.0 3712676.0 30.480100 
516477 .o 3712676.0 30.480100 516577.0 3712676.0 30.480100 516677.0 3712676.0 30.480100 
516m.o 3712676.0 27.429040 516877 .o 3712676.0 24.381030 516977.0 3712676.0 27.429040 
517077.0 3712676.0 27.429040 517177.0 3712676.0 27.429040 515277.0 3712776.0 27.429040 
515377.0 3712776.0 27.429040 515477.0 3712776.0 27.429040 515577.0 3712776.0 33.531160 
515677.0 3712776.0 33.531160 515m.o 3712776.0 27.429040 515877.0 3712776.0 33.531160 

! 515977.0 3712776.0 33.531160 516077.0 3712776.0 33.531160 516177.0 3712776.0 33.531160 
I.· 516277.0 3712776.0 30.480100 516377.0 3712776.0 3o.48o1oo 516477.0 3712776.0 27.429040 

516577.0 3712776.0 27.429040 516677.0 3712776.0 27.429040 516m.o 3712776.0 27.429040 
516877.0 3712776.0 27.429040 516977.0 3712776.0 27.429040 517077.0 3712776.0 30.480100 
517177.0 3712776.0 30.480100 515277.0 3712876.0 27.429040 515377.0 3712876.0 27.429040 
515477.0 3712876.0 27.429040 515577.0 3712876.0 27.429040 515677.0 3712876.0 33.531160 
515m.o 3712876.0 27.429040 515877.0 3712876.0 30.480100 515977.0 3712876.0 30.480100 
516077.0 3712876.0 33.531160 516177.0 3712876.0 30.480100 516277.0 3712876.0 27.429040 
516377.0 3712876.0 27.429040 516477.0 3712876.0 27.429040 516577.0 3712876.0 27.429040 
516677.0 3712876.0 27.429040 516m.o 3712876.0 30.480100 516877.0 3712876.0 30.480100 
516977.0 3712876.0 27.429040 517077.0 3712876.0 30.480100 517177.0 3712876.0 30.480100 
515277.0 3712976.0 27.429040 515377.0 3712976.0 27.429040 515477.0 3712976.0 27.429040 
515577.0 3712976.0 27.429040 515677.0 3712976.0 27.429040 515m.o 3712976.0 27.429040 
515877.0 3712976.0 33.531160 515977.0 3712976.0 33.531160 516077.0 3712976.0 33.531160 
516177.0 3712976.0 33.531160 516277.0 3712976.0 27.429040 516377.0 3712976.0 27.429040 
516477.0 3712976.0 27.429040 516577 .o 3712976.0 27.429040 516677.0 3712976.0 27.429040 
516m.o 3712976.0 30.480100 516877.0 3712976.0 30.480100 516977.0 3712976.0 30.480100 
517077.0 3712976.0 27.429040 517177.0 3712976.0 27.429040 515277.0 3713076.0 27.429040 
515377.0 3713076.0 27.429040 515477.0 3713076.0 27.429040 515577.0 3713076.0 27.429040 
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r • DISCRETE RECEPTOR TERRAIN ELEVATIIIIS (METERS) (CIIIT .) • 

• ' ELEVATIIII • ' ELEVATIIII • ' ELEVATIIII 

DISTANCE DISTANCE DISTANCE DISTANCE DISTANCE DISTANCE 

(METERS) (METERS ) (METERS) (METERS ) (METERS) (METERS ) 

r -----------------------------··········--------··········-----------------------------------------------------------l 
515677.0 3713076.D 27.429040 515m.o 3713076.0 27.429040 515877.0 3713076.0 27.429040 

515977.0 3713076.0 27.429040 516077.0 3713076.0 27.429040 516177.0 3713076.0 27.429040 

516277.0 3713076.0 27.429040 516377.0 3713076.0 24.381030 516477.0 3713076.0 27.429040 

516577.0 3713076.0 27.429040 516677.0 3713076.0 30.480100 516m.o 3713076.0 33.531160 

516877.0 3713076.0 30.480100 516977.0 3713076.0 30.480100 517077.0 3713076.0 30.480100 

517177.0 3713076.0 30.480100 515277.0 3713176.0 27.429040 515377.0 3713176.0 27.429040 

515477.0 3713176.0 27.429040 515577.0 3713176.0 27.429040 515677.0 3713176.0 27.429040 

515m.o 3713176.0 30.480100 515877.0 3713176.0 30.480100 515977.0 3713176.0 27.429040 

516077.0 3713176.0 30.480100 516177.0 3713176.0 27.429040 516277.0 3713176.0 27.429040 

516377.0 3713176.0 27.429040 516477.0 3713176.0 27.429040 516577.0 3713176.0 27.429040 

516677.0 3713176.0 27.429040 516m.o 3713176.0 30.480100 516877.0 3713176.0 33.531160 

516977.0 3713176.0 27.429040 517077.0 3713176.0 30.480100 517177.0 3713176.0 42.669090 

515277.0 3712176.0 33.531160 515377.0 3712176.0 30.480100 515477.0 3712176.0 33.531160 

515577.0 3712176.0 30.480100 515677.0 3712176.0 30.480100 515m.o 3712176.0 30.480100 

515877.0 3712176.0 30.480100 515977.0 3712176.0 30.480100 516077.0 3712176.0 33.531160 

516177.0 3712176.0 33.531160 515277.0 3712076.0 30.480100 515377.0 3712076.0 30.480100 

515477.0 3712076.0 33.531160 515577.0 3712076.0 30.480100 515677.0 3712076.0 33.531160 

515m.o 3712076.0 33.531160 515877.0 3712076.0 33.531160 515977.0 3712076.0 33.531160 

516077.0 3712076.0 30.480100 516177.0 3712076.0 33.531160 515277.0 3711976.0 33.531160 

515377.0 3711976.0 33.531160 515477.0 3711976.0 30.480100 515577.0 3711976.0 30.480100 

515677.0 3711976.0 33.531160 515m.o 3711976.0 33.531160 515877.0 3711976.0 33.531160 

515977.0 3711976.0 33.531160 516077.0 3711976.0 33.531160 516177.0 3711976.0 30.480100 

515277.0 3711876.0 36.579170 515377.0 3711876.0 30.480100 515477.0 3711876.0 33.531160 

515577.0 3711876.0 33.531160 515677.0 3711876.0 33.531160 515m.o 3711876.0 33.531160 

515877.0 3711876.0 33.531160 515977.0 3711876.0 33.531160 516077.0 3711876.0 33.531160 

516177.0 3711876.0 33.531160 515277.0 3711776.0 36.579170 515377.0 3711776.0 33.531160 

515477.0 3711776.0 33.531160 515577.0 3711776.0 33.531160 515677.0 3711776.0 33.531160 

515m.o 3711776.0 33.531160 515877.0 3711776.0 33.531160 515977.0 3711776.0 33.531160 

516077.0 3711776.0 33.531160 516177.0 3711776.0 33.531160 515277.0 3711676.0 39.621080 

515377.0 3711676.0 36.579170 515477.0 3711676.0 36.579170 515577.0 3711676.0 36.579170 

515677.0 3711676.0 36.579170 s1sm.o 3711676.0 33.531160 515877.0 3711676.0 33.531160 

515977.0 3711676.0 33.531160 516077.0 3711676.0 33;531160 516177.0 3711676.0 36.579170 

515277.0 3711576.0 39.621080 515377.0 3711576.0 39.621080 515477.0 3711576.0 39.621080 

515577.0 3711576.0 39.621080 515677.0 3711576.0 36.579170 515m.o 3711576.0 33.531160 

515877.0 3711576.0 36.579170 515977.0 3711576.0 36.579170 516077.0 3711576.0 36.579170 

516177.0 3711576.0 39.621080 515277.0 3711476.0 39.621080 515377.0 3711476.0 39.621080 

515477.0 3711476.0 39.621080 515577.0 3711476.0 36.579170 515677.0 3711476.0 36.579170 

515m.o 3711476.0 39.621080 515877.0 3711476.0 39.621080 515977.0 3711476.0 39.621080 

516077.0 3711476.0 39.621080 516177.0 3711476.0 39.621080 511277.0 3709378.0 64.011250 

512277.0 3709378.0 60.960200 513277.0 3709378.0 73.149190 514277.0 3709378.0 64.011250 

515277.0 3709378.0 57.909140 516277.0 3709378.0 45.720150 517277.0 3709378.0 42.669090 

518277.0 3709378.0 60.960200 519277.0 3709378.0 30.480100 520277.0 3709378.0 30.480100 

521277.0 3709378.0 30.480100 522277.0 3709378.0 27.429040 511277.0 3708378.0 67.059270 

512277.0 3708378.0 48.771210 513277.0 3708378.0 76.200250 514277.0 3708378.0 70.101180 

515277.0 3708378.0 48.771210 516277.0 3708378.0 36.579170 517277.0 3708378.0 64.011250 
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r: • DISCRETE IIECEPTCIR TERRAIN ELEVATIONS (METERS) (COIIT.) • 

X ' ELEVATION X ' ELEVATION X ' ELEVATION 

r 
DISTANCE DISTANCE DISTANCE DISTANCE DISTANCE DISTANCE 

(METERS) (METERS ) (METERS) (METERS ) (METERS) (METERS ) 

' -------------------------------------------········------------------------------------------------------··········· I 

I 517277.0 37116378.0 48.771210 518277.0 S7116378.0 54.861130 519277.0 37116378.0 :!16.579170 

520277.0 S7116378.0 30.4110100 521277.0 37116378.0 50.4110100 522277.0 37116378.0 27.429040 

523277.0 37116378.0 27.429040 522402.0 3710378.0 27.429040 522402.0 3711378.0 30.4110100 

522402.0 3712378.0 50.4110100 511277.0 3714176.0 :!16.579170 512277.0 3714176.0 :!16.579170 
513277.0 3714176.0 33.531160 514277.0 3714176.0 30.4110100 515277.0 3714176.0 411.771210 
516277.0 3714176.0 411.771210 517277.0 3714176.0 70.101180 518277.0 3714176.0 33.531160 
519277.0 3714176.0 27.429040 520277.0 3714176.0 50.4110100 521277.0 3714176.0 50.4110100 
522277.0 3714176.0 30.4110100 511277.0 3715176.0 45.720150 512277.0 5715176.0 60.960200 
513277.0 3715176.0 39.621080 514277.0 3715176.0 51.119210 515277.0 3715176.0 54.861130 
516277.0 3715176.0 39.621080 517277.0 3715176.0 30.4110100 518277.0 3715176.0 30.4110100 
519277.0 3715176.0 27.429040 520277.0 3715176.0 24.381030 521277.0 3715176.0 30.4110100 
522277.0 3715176.0 30.4110100 511277.0 3716176.0 60.960200 512277.0 3716176.0 39.621080 
513277.0 3716176.0 51.819210 514277.0 3716176.0 60.960200 515277.0 3716176.0 70.101180 
516277.0 3716176.0 24.381030 517277.0 3716176.0 30.480100 518277.0 3716176.0 30.480100 
519277.0 3716176.0 30.480100 520277.0 3716176.0 33.531160 521277.0 3716176.0 27.429040 
522277.0 3716176.0 27.429040 511277.0 3717176.0 48.771210 512277.0 3717176.0 54.861130 
513277.0 3717176.0 60.960200 514277.0 3717176.0 60.960200 515277.0 3717176.0 42.669090 
516277.0 3717176.0 30.480100 517277.0 3717176.0 30.480100 518277.0 3717176.0 33.531160 
519277.0 3717176.0 36.579170 520277.0 3717176.0 30.480100 521277.0 3717176.0 27.429040 
522277.0 3717176.0 27.429040 511277.0 3713176.0 42.669090 512277.0 3713176.0 :!16.579170 
513277.0 3713176.0 36.579170 514277.0 3713176.0 :!16.579170 511277.0 3712176.0 :!16.579170 
512277.0 3712176.0 39.621080 513277.0 3712176.0 39.621080 514277.0 3712176.0 33.531160 
511277.0 3711176.0 48.771210 512277.0 3711176.0 64.011250 513277.0 3711176.0 39.621080 
514277.0 3711176.0 45.720150 516500.0 3708100.0 67.668870 518100.0 3709350.0 79.251300 
514500.0 3708800.0 80.470510 517300.0 3714400.0 76.200250 
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• ISCLT INPUT DATA (CONT.) • 

• ._lENT All TEII'EIATIIRE (DEGREES KELVIN) • 

STABILITT STABILITT STABILITT STABILITY STABILITT STABILITY 
CATEGORY 1 CATEGORY 2 CATEGORY 3 CATEGORY 4 CATEGORY 5 CATEGORY 6 

IEASGII 1 293.DDOO 293.DDOO 293.0000 293.DOOO 293.DDOO 293.DOOO 

•.MIXING LAYER NEIGNT (METERS) • 

IEASGII 1 
Ulllll SPEED Ulllll SPEED Ulllll SPEED UIND SPEED Ulllll SPEED Ulllll SPEED 

CATEGORY 1 CATEGORY 2 CATEGORY 3 CATEGORY 4 CATEGORY 5 CATEGORY 6 
STABILITY CATEGORY 10,100000E+050.1DOOOOE+050.100000E+050.100000E+050.100000E+050,100000E+05 
STABILITY CATEGORY 20.100000E+050.10DOOOE+050,100000E+050.100000E+050.100000E+050.100000E+05 
STABILITY CATEGORY 30.100000E+050.100000E+OS0.10DOOOE+050.100000E+050.100000E+050.100000E+05 
STABILITY CATEGORY 40.100000E+050.100000E+050.100000E+050.100000E+050.100000E+050.10000DE+05 
STABILITY CATEGORY 50.100000E+050.100000E+050.100000E+050.100000E+050.100000E+050.10000DE+05 
STABILITY CATEGORY 60.100000E+050.1DOOOOE+050.100000E+050.100000E+050.100000E+050.100000E+05 

• FREQUENCY OF OCCURRENCE OF UIND SPEED, DIRECTION AND STABILITY • 

SEASON 1 

STABILITY CATEGORY 1 

WIND SPEED WIND SPEED UIND SPEED WIND SPEED UIND SPEED UIND SPEED 
CATEGORY 1 CATEGORY 2 CATEGORY 3 CATEGORY 4 CATEGORY 5 CATEGORY 6 

DIRECTION ( 1.5000MPS)( 2.5000MPSl( 4.3000MPS)( 6.8000MPS)( 9.50DOMPS)(12.5000MPS) 
(DEGREES) 

0.000 0.00050002 0.00091004 0.00000000 0.00000000 0.00000000 0.00000000 
22.500 0.00009000 0.00023001 0.00000000 0.00000000 0.00000000 0.00000000 
45.000 0.00044002 0.00034001 0.00000000 0.00000000 0.00000000 0.00000000 
67.500 0.00024001 o. 00023001 0.00000000 0.00000000 0.00000000 0.00000000 
90.000 0.00069003 0.00057002 0.00000000 0.00000000 0.00000000 0.00000000 

112.500 0.00024001 0.00023001 0.00000000 0.00000000 0.00000000 0.00000000 
135.000 0.00093004 0.00080003 0.00000000 0.00000000 0.00000000 0.00000000 
157.500 0.00021001 0.00057002 0.00000000 0.00000000 0.00000000 0.00000000 
180.000 0.00046002 0.00080003 0.00000000 0.00000000 0.00000000 0.00000000 
202.500 0.00067003 0.00011000 0.00000000 0.00000000 0.00000000 0.00000000 
225.000 0.00044002 0.00034001 0.00000000 0.00000000 0.00000000 0.00000000 
247.500 0.00017001 0.00046002 0.00000000 0.00000000 0.00000000 0.00000000 
270.000 0.00017001 0.00046002 0.00000000 0.00000000 0.00000000 0.00000000 
292.500 0.00024001 0.00023001 0.00000000 0.00000000 0.00000000 0.00000000 
315.000 0.00089004 0.00068003 0.00000000 0.00000000 0.00000000 0.00000000 
337.500 0.00000000 0.00000000 0.00000000 0.00000000 0.00000000 0.00000000 

aausua PAGE a-
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• ISClT INPUT DATA (COIIT.) • 

• FIEGIENCY OF OCCURRENCE OF UIIID SPEED, DIRECYIOII AND STABILITY • 

SEASON 1 

STABILITY CATEGORY 2 

UIIID SPEED UIIID SPEED UIIID SPEED UIIID SPEED UIIID SPEED UIIID SPEED 
CATEGORY 1 CATEGORY 2 CATEGORY 3 CATEGORY 4 CATEGCitY 5 CATEGCitY 6 

DIRECTION ( 1.5000MPS)( 2.5000MPS)( 4.3000MPS)( 6.8000MPS)( 9.500011PS)(12.500011PS) 
(DE GlEES) 

0.000 0.00100004 0.00217009 0.00160006 0.00000000 0.00000000 0.00000000 
22.500 0.00073003 0.00091004 0.00114005 0.00000000 0.00000000 0.00000000 
45.000 0.00071003 0.00183007 0.00114005 0.00000000 0.00000000 0.00000000 
67.500 0.00081003 0.00160006 0.00080003 0.00000000 0.00000000 0.00000000 
90.000 0.00138006 0.00217009 0.00148006 0.00000000 0.00000000 0.00000000 

112.500 0.00093004 0.00160006 0.00091004 0.00000000 0.00000000 0.00000000 
135.000 0.00107004 0.00285011 0.00068003 0.00000000 0.00000000 0.00000000 
157.500 0.00067003 0.00148006 0.00068003 0.00000000 0.00000000 0.00000000 
180.000 0.00210008 0.00537021 0.00445018 0.00000000 0.00000000 0.00000000 
202.500 0.00087003 0.00217009 0.00114005 0.00000000 0.00000000 0.00000000 
225.000 0.00132005 0.00285011 0.00240010 0.00000000 0.00000000 0.00000000 
247.500 0.00098004 0.00320013 0.00103004 0.00000000 0.00000000 0.00000000 
270.000 0.00086003 0.00205008 0.00114005 0.00000000 0.00000000 0.00000000 
292.500 0.00124005 0.00205008 0.00011000 0.00000000 0.00000000 0.00000000 
315.000 0.00090004 0.00126005 0.00080003 0.00000000 0.00000000 0.00000000 
337.500 0.00054002 0.00148006 0.00068003 0.00000000 0.00000000 0.00000000 

SEASON 1 

STABILITY CATEGORY 3 

WIND SPEED WIND SPEED 1/IND SPEED WIND SPEED WIND SPEED WIND SPEED 
CATEGORY 1 CATEGORY 2 CATEGORY 3 CATEGORY 4 CATEGORY 5 CATEGORY 6 

DIRECTION ( 1.5000HPS)( 2.5000HPS)( 4.3000HPS)( 6.8000MPS)( 9.5000HPS)(12.5000HPS) 
COEGREESl 

0.000 0.00087003 0.00274011 0.00457018 0.00068003 0.00000000 0.00000000 
22.500 0.00013001 0.00103004 0.00228009 0.00034001 0.00000000 0.00000000 
45.000 0.00051002 0.00194008 0.00422017 0.00114005 0.00000000 0.00000000 
67.500 0.00019001 0.00148006 0.00240010 0.00023001 0.00000000 0.00000000 
90.000 0.00051002 0.00194008 0.00445018 0.00023001 0.00000000 0.00000000 

112.500 0.00078003 0.00205008 0.00285011 0.00034001 0.00000000 0.00000000 
135.000 0.00083003 0.00240010 0.00765031 0.00080003 0.00000000 0.00000000 
157.500 0.00103004 0.00194008 0.00388015 0.00103004 0.00000000 0.00000000 
180.000 0.00098004 0.00457018 0.00890036 0.00263011 0.00034001 0.00011000 
202.500 0.00031001 0.00137005 0.00320013 0.00057002 0.00000000 0.00000000 
225.000 0.00067003 0.00320013 0.00605024 0.00046002 0.00000000 0.00000000 
247.500 0.00116005 0.00297012 o.oo3no15 0.00046002 0.00011000 0.00000000 
270.000 0.00025001 0.00194008 0.00320013 0.00091004 0.00000000 0.00000000 
292.500 0.00029001 0.00126005 0.00194008 0.00057002 0.00023001 0.00000000 
315.000 0.00013001 0.00103004 0.00388015 0.00091004 0.00011000 0.00000000 
337.500 0.00013001 0.00103004 0.00228009 0.00046002 0.00000000 0.00000000 
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• ISCLT INPUT DATA (COlT,) • 

i 
• FIEIIUEIICT Of OCCURRENCE Of WIIID SPEED, DIRECTION AIID STASILITY • 

i. 
SEASON 1 

STASILITY CATEGORY 4 

WIIID SPEED WIIIO SPEED WIIIO SPEED WIIID SPEED WIIIO SPEED WIIID SPEED 
CATEGORt 1 CATEGORY 2 CATEGORY 3 CATEGORY 4 CATEGORY 5 CATEGORY 6 

DIRECTION ( 1.5000MPS)( 2.5000MPS)( 4,3000MPS)( 6.8000MPS)( 9.5000MPS)(12.5000MPS) 

(DEGREES) 
O.DOD 0.00185007 0.00708028 0.01792072 0.01199048 0.00137005 0.00000000 

22.500 0.00056002 0.00308012 0.01244050 0.00468019 0.00000000 O.DOOOOOOO 
45.000 0.00040002 0.00274011 0.01199048 0.00251010 0.00000000 0.00000000 

67.500 0.00034001 0.00217009 0.01005040 0.00388015 0.00000000 O.ODDODDOO 
90.000 0.00134005 0.00457018 0.01324053 0.00320013 0.00011000 0.00000000 

112.500 0.00102004 0.00765031 0.00856034 0.00137005 0.00000000 0.00000000 
135.000 0.00268011 0.01039042 0.02466099 0.00925037 0.00091004 0.00011000 
157.500 0.00160006 0.00833033 0.02717109 0.01256050 0.00137005 0.00000000 

180.000 0.00264011 0.01119045 0.03813152 0.03037121 0.00297012 0.00023001 
202.500 0.00039002 0.00388015 0.01016041 0.00582023 0.00034001 0.00000000 
225.000 0.00108004 0.00445018 0.00799032 0.00582023 0.00011000 0.00000000 
247.500 0.00048002 0.00228009 0.00320013 0.00308012 0.00011000 0.00011000 

270.000 0.00054002 0.00160006 0.00320013 0.00616025 0.00057002 0.00011000 

292.500 0.00052002 0.00137005 0.00502020 0.00708028 0.00091004 0.00057002 
315.000 0.00059002 0.00331013 0.00537021 0.01518061 0.00365015 0.00046002 

337.500 0.00064003 0.00263011 0.00514021 0.00731029 0.00114005 0.00023001 

SEASON 1 

STABILITY CATEGORY 5 

WINO SPEED WINO SPEED WIND SPEED WIND SPEED WIND SPEED WIND SPEED 
CATEGORY I CATEGORY 2 CATEGORY 3 CATEGORY 4 CATEGORY 5 CATEGORY 6 

DIRECTION C 1.5000MPS)( 2.5000MPS)( 4.3DOOMPS)( 6.8000MPS)( 9.5DOOMPS)(I2.5000MPS) 

(DEGREES) 
O.DOO 0.00000000 0.00263011 0.00479019 0.00000000 0.00000000 ·o.oooooooo 

22.500 0.00000000 0.00160006 0.00320013 0.00000000 0.00000000 0.00000000 
45.000 0.00000000 0.00228009 0.00434017 0.00000000 0.00000000 0.00000000 
67.500 0.00000000 0.00183007 0.00411016 0.00000000 0.00000000 0.00000000 
90.000 0.00000000 0.00594024 0.00320013 0.00000000 0.00000000 0.00000000 

112.500 0.00000000 0.00605024 0.00240010 0.00000000 0.00000000 0.00000000 
135.000 0.00000000 0.01073043 0.00354014 0.00000000 0.00000000 0.00000000 
157.500 0.00000000 0.00822033 0.00639026 0.00000000 0.00000000 0.00000000 
180.000 0.00000000 0.01027041 0.01438057 0.00000000 0.00000000 0.00000000 
202.500 0.00000000 0.00274011 0.00400016 0.00000000 0.00000000 0.00000000 
225.000 0.00000000 0.00274011 0.00137005 0.00000000 0.00000000 0.00000000 
247.500 0.00000000 0.00251010 0.00046002 0.00000000 0.00000000 0.00000000 
270.000 0.00000000 0.00251010 0.00274011 0.00000000 0.00000000 0.00000000 
292.500 0.00000000 0.00103004 0.00582023 0.00000000 0.00000000 0.00000000 
315.000 0.00000000 0.00080003 0.00582023 0.00000000 0.00000000 0.00000000 
337 .sao 0.00000000 0.00046002 0.00228009 0.00000000 0.00000000 0.00000000 
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• ISCLT IIPUT DATA CCONT.) • 

• FIEQUENCY OF OCCURRENCE OF IIIND SPEED, DIRECTION AND STABILITY • 

IEASDII1 

STABILITY CATEGORY 6 

IIIND SPEED IIIND SPEED IIIND SPEED IIIND SPEED IIIND SPEED IIIND SPEED 
CATEGORY 1 CATEGORY 2 CATEGORY 3 CATEGORY 4 CATEGORY 5 CATEGORY 6 

DIRECTION C 1.5000MPS)( 2.5000MPS)( 4.3000MPS)( 6.1DOOMPS)C 9.5000MPS)(12.5DDDIIPS) 
(DEGREES) 

D.OOO O.OD345014 O.OD354014 O.DODODODO O.DOOOOOOO O.ODODOOOO O.DOOOOOOO 

22.500 0.00461018 0.00491020 0.00000000 0.00000000 0.00000000 0.00000000 
45.000 D.00138006 0.00114005 O.DOOOOOOO 0.00000000 0.00000000 0.00000000 
67.500 0.00457018 0.00514021 D.ODOOOOOO 0.00000000 0.00000000 O.DOOOOOOO 
90.000 0.00688027 D.00594024 0.00000000 0.00000000 0.00000000 D.OOOOOOOO 

112.500 0.00753030 0.00548022 0.00000000 0.00000000 o.oooooooo 0.00000000 
135.000 0.01689067 0.00913036 0.00000000 0.00000000 o.oooooooo 0.00000000 
157.500 0.01336053 0.00936037 0.00000000 0.00000000 0.00000000 0.00000000 
180.000 0.01989079 0.01895076 0.00000000 0.00000000 0.00000000 0.00000000 
202.500 0.00648026 0.00537021 o.oooooooo 0.00000000 0.00000000 0.00000000 
225.000 0.00558022 0.00491020 o.oooooooo o.oooooooo 0.00000000 0.00000000 
247.500 0.00834033 0.00525021 o.oooooooo o.oooooooo 0.00000000 0.00000000 
270.000 0.01329053 0.00788032 o.oooooooo 0.00000000 o.oooooooo o.oooooooo 
292.500 0.00767031 0.00651026 0.00000000 0.00000000 o.oooooooo 0.00000000 
315.000 0.00239010 0.00285011 o.oooooooo 0.00000000 o.oooooooo 0.00000000 

337.500 0.00119005 0.00114005 0.00000000 o.oooooooo 0.00000000 0.00000000 

• VERTICAL POTENTIAL TEMPERATURE GRADIENT (DEGREES KELVIN/METER) • 

IIINO SPEED WINO SPEED WINO SPEED WIND SPEED IIINO SPEED WINO SPEED 
CATEGORY I CATEGORY 2 CATEGORY 3 CATE~ORY 4 CATEGORY 5 CATEGORY 6 

STABILITY CATEGORY IO.DODOOOE+ODD.DOOOODE+DDD.DDDOOOE+DOO.OOOODDE+DOD.OODDDDE+OOO.OOOOODE+DD 
STABILITY CATEGORY 2D.OOOOOOE+DOO.OOOOOOE+OOO.OODOOOE+OOO.OODODOE+OOO.OOOOOOE+OOO.OOOOOOE+OO 
STABILITY CATEGORY 3D.OOODODE+DDO.DOOOOOE+OOO.DDDOOOE+OOO.OODODDE+DOO.ODDDDDE+OOO.OOOODDE+DD 
STABILITY CATEGORY 4D.OOOODOE+DOD.DOOODDE+ODD.DDDOODE+OOO.OOOOODE+OOD.ODODDDE+OOO.ODODDDE+DD 
STABILITY CATEGORY 5D.20000DE·010.2DOOODE·OI0.20DOOOE·DI0.20DODDE·OI0.200000E·OI0.200000E·01 
STABILITY CATEGORY 60.350000E·OID.35DDDOE·OI0.35DODOE·OI0.350000E·OI0.35DOOOE·OI0.350000E·OI 

• WIND PROFILE POWER LAW EXPONENTS • 

WINO SPEED WINO SPEED WINO SPEED WIND SPEED WIND SPEED WIND SPEED 
CATEGORY I CATEGORY 2 CATEGORY 3 CATEGORY 4 CATEGORY 5 CATEGORY 6 

STABILITY CATEGORY 10.70000DE·DID.70000DE·010.700000E·OI0.70000DE·010.700000E·OI0.70000DE·01 
STABILITY CATEGORY 20.70DDDOE·OI0.7DOODDE·010.70000DE·010.70DOODE·DI0.700000E·OI0.700DDDE·OI 
STABILITY CATEGORY 3D.IODDODE+DOO.IODODOE+DOO.IOODOOE+OOO.IOOOODE+OOO.IOOOOOE+OOD.IOOODDE+OD 
STABILITY CATEGORY 40.150000E+DDD.15000DE+OD0.150000E+000.15000DE+D00.150000E+OOO.I50000E+OO 
STABILITY CATEGORY 5D.35DODDE+D00.350000E+000.35DOOOE+000.35000DE+000.350000E+000.350000E+OD 
STABILITY CATEGORY 60.550000E+OOD.5500DOE+D00.550000E+000.550DDDE+000.55000DE+000.550000E+OO 

******** PAGE 

NOTE THAT BUILDING DIMENSIONS ON CARD GROUP 17 FOR SOURCE NO. 1 DO NOT MEET THE SCHULMAN·SCIRE CRITERIA. 

THEREFORE, DIRECTION SPECIFIC BUILDING DIMENSIONS WILL BE READ, BUT NOT USED BY THE MODEL. 

11 **** 
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• SOURCE INPUT DATA • 

C T SOURCE SOURCE X y ENISSIDN lASE I 
A A lUMBER TYPE COORDINATE COORDINATE HEIGHT 
R P (M) (M) (M) 

DE 

ELEV· I 
ATIDN I 

(M) I 

• SOURCE DETAILS DEPENDING DN TYPE • 

12 .... 

········---------~--------------------------------------------------------------------------------------------------------------
X 1 STACK 516322.70 3711890.90 22.86 34.44 GAS EXIT TEMP (DEG K)c 427.59, GAS EXIT VEL. (M/SEC)• 16.61, 

STACK DIAMETER (M)• 3.423, HEIGHT OF ASSO. BLDG. (M)c 13.6D, WIDTH OF 

ASSO. BLDG. (M)• 105.82, WAKE EFFECTS FLAG • 0 
• SOURCE STRENGTHS ( GRAMS PER SEC ) • 

SEASON 1 SEASON 2 SEASON 3 SEASON 4 
1.04300£+01 

NARNING • HWIHB > 5 FOR SOURCE 1 PROG. USES LATERAL VIRTUAL DIST. FOR UPPER BOUND OF CONCENTRATION CDEPOSITIDN). IF LOWER 

IOIJNI) IS DESIRED SET WAKE EFFECTS FLAG (WAKE) • 1 AND IERUII 
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.. AIINUAI. GRDUIID LEVEL COIIC£11TRATIOII ( IIICROGRAMS PER aJBIC IIETER ) FROM ALL SOURCES COMBINED (COIIT.) •• 
• DISCRETE RECEPTORS • 

X ' COIICENTRATIDN X ' COIICENTRATIDN X y COIICENTRATIDN 

DISTAIICE DISTAIICE DISTANCE DISTANCE DISTANCE DISTANCE 

CIIETERS) CIIETERS ) (IIETERS) (IIETERS ) (IIETERS) CIIETERS ) 

·············-····················································································-·········-···----

515577.D 3712376.0 0.060528 515677.0 3712376.0 0.066502 515m.o 3712376.0 0.066924 

515877.0 3712376.0 0.069251 515977.0 3712376.0 0.076129 516077.0 3712376.0 0.080711 

516177.0 3712376.0 o. 119739 516277.0 3712376.0 0.150910 516377.0 3712376.0 o. 106412 

516477.0 3712376.0 0.048277 516577.0 3712376.0 0.025045 516677.0 3712376.0 0.024309 

516m.o 3712376.0 0.034229 516877.0 3712376.0 0.040692 516977.0 3712376.0 0.047182 
517077.0 3712376.0 0.053724 517177.0 3712376.0 0.061372 515277.0 3712476.0 0.074035 

515377.0 3712476.0 0.077772 515477.0 3712476.0 0.074488 515577.0 3712476.0 0.078571 
515677.0 3712476.0 0.091055 515m.o 3712476.0 0.084864 515877.0 3712476.0 0.069935 

515977.0 3712476.0 0.069397 516077.0 3712476.0 0.083243 516177.0 3712476.0 o. 127537 

516277.0 3712476.0 0.149421 516377.0 3712476.0 0.112864 516477.0 3712476.0 0.064955 

516577.0 3712476.0 0.030644 516677.0 3712476.0 0.03581D 516m.D 3712476.D D.D3857D 

516877.D 3712476.D D.052593 516977.D 3712476.0 O.D56351 517D77.D 3712476.D 0.063246 

517177.D 3712476.D 0.064738 515277.D 3712576.D O.D89166 515377.D 3712576.D 0.094D56 

515477.D 3712576.0 D.090410 515577.D 3712576.0 D.D96D19 515677.D 3712576.0 D.104822 
515m.o 3712576.D O.D91171 515877.0 3712576.0 0.077684 515977.0 3712576.0 0.069203 
516077.0 3712576.0 0.092475 516177.D 3712576.D 0.120476 516277.0 3712576.0 0.161473 

516377.0 3712576.0 0.129257 516477.0 3712576.0 0.085668 516577.0 3712576.0 0.046974 
516677.0 3712576.0 0.041873 516m.D 3712576.0 0.046377 516877.0 3712576.0 0.058613 

516977.0 3712576.0 D.D69851 517D77.D 3712576.D D.D6823D 517177.D 3712576.D O.D73506 
515277.D 3712676.D D.D95432 515377.D 3712676.D D.1D0481 515477.D 3712676.D D.116993 
515577.D 3712676.D D.116791 515677.D 3712676.D 0.1D5879 515m.o 3712676.D D.095D92 
515877.D 3712676.D D.D85269 515977.D 3712676.D O.D77558 516D77.0 3712676.D O.D9637D 
516177.D 3712676.D D.147041 516277.D 3712676.D 0.164327 516377.D 3712676.D 0.137515 
516477 .D 3712676.D D.D99915 516577.D 3712676.D O.D68D54 516677.0 3712676.D O.D51265 
516m.D 3712676.D D.D53686 516877.D 3712676.D O.D572DD 516977.D 3712676.D O.D7D929 
517077.D 3712676.D D.D8D244 517177.D 3712676.D O.D82566 515277.D 3712776.D o. 1DD495 
515377.D 3712776.D D. 1D5476 515477.D 3712776.0 0.104971 515577.D 3712776.D 0.116826 
515677.D 3712776.D 0.1D7312 515m.D 3712776.D O.D79045 515877.D 3712776.D O.D90959 
515977.0 3712776.0 0.091155 516077.D 3712776.D 0.117999 516177.D 3712776.D 0.150562 
516277.D 3712776.D D.166914 516377.D 3712776.D 0.161362 516477.D 3712776.D 0.111D22 
516577.D 3712776.D D.D81231 516677.D 3712776.D O.D56205 516m.D 3712776.D D.D57792 
516877.D 3712776.D D.D64327 516977.D 3712776.D O.D7191D 517D77.D 3712776.0 0.086D1D 
517177.0 3712776.0 O.D94580 515277.D 3712876.0 0.113419 515377.D 3712876.D 0.113158 
515477.0 3712876.D 0.1047D2 515577.D 3712876.0 0.096492. 515677.D 3712876.0 0.109479 
515m.D 3712876.D 0.081821 515877.D 3712876.D 0.085185 515977.0 3712876.D 0.097421 
516077.0 3712876.D 0.138970 516177.D 3712876.0 0.154497 516277.D 3712876.0 0.169588 
516377.0 3712876.0 D.165D36 516477.D 3712876.0 0.13DB42 516577.0 3712876.0 0.099472 
516677.0 3712876.D D.D71975 516m.D 3712876.D O.D66152 516877.0 3712876.0 O.D71736 
516977.0 3712876.D D.072807 517077.D 3712876.0 O.D85831 517177.D 3712876.D D.D93477 
515277.D 3712976.D 0.12D622 515377.D 3712976.D 0.112826 515477.D 3712976.D D.1D5149 
515577.D 3712976.D D.D978D7 515677.D 3712976.D 0.091D38 515m.D 3712976.D D.085D94 
515877.D 3712976.D 0.1D2316 515977.D 3712976.D D.127861 516D77.D 3712976.D o. 158D9D 
516177.D 3712976.D D. 192316 516277.D 3712976.D o. 187054 516377.D 3712976.D 0.182573 
516477.D 3712976.D D. 148317 516577.D 3712976.0 o. 116229 516677.D 3712976.D D.D87338 
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.. ANIIUAI. GlliJIID LEVEL CONCENTRATION ( IIICROGRAMS PER CUBIC IIETER ) FROII ALL SOURCES COMBINED (CONT.) .. 
• DISCRETE RECEPTDRS • 

X ' COIICENYRATION X ' CONCENTRATION X ' CONCENTRATIIII 
DISTANCE DISTANCE DISTANCE DISTANCE DISTANCE DISTANCE 

(IIETERS) (IIETERS ) (IIETERS) (IIETERS ) (IIETERS) (IIETERS ) 

·····------------------------------------------------··-···········································-----------······ 
516m.o 3712976~0 O.D68822 516877.0 3712976.0 0.073511 516977.0 3712976.0 0.079284 
517077.0 3712976.0 0.079940 517177.0 3712976.0 0.086579 515277.0 3713076.0 o. 120141 
515377.0 3713076.0 0.113067 515477.0 3713076.0 o. 106180 515577.0 3713076.0 0.099683 
515677.0 3713076.0 0.093799 515m.o 3713076.0 0.088749 515877.0 3713076.0 0.095372 
515977.0 3713076.D o. 117662 516077.0 3713076.0 o. 143361 516177.0 3713076.0 o. 171911 
516277.0 3713076.0 0.202461 516377.0 3713076.0 o. 180901 516477.0 3713076.0 o. 164049 
516577.0 3713076.0 o. 131793 516677.0 3713076.0 o. 111524 516m.o 3713076.0 0.089644 
516877.0 3713076.0 0.075094 516977.0 3713076.0 0.080082 517077.0 3713076.0 0.085744 
517177.0 3713076.0 o.091m 515277.0 3713176.0 o. 120128 515377.0 3713176.0 o. 113773 
515477.0 3713176.0 0.107655 515577.0 3713176.0 0.101961 515677.0 3713176.0 0.096889 
515m.o 3713176.0 0.103016 515877.0 3713176.0 0.121246 515977.0 3713176.0 o. 132245 
516077.0 3713176.0 o. 173960 516177.0 3713176.0 o. 186247 516277.0 3713176.0 0.216156 
516377.0 3713176.0 0.211736 516477.0 3713176.0 0.178286 516577.0 3713176.0 o. 146208 
516677.0 3713176.0 0.116313 516m.o 3713176.0 0.096775 516877.0 3713176.0 0.082861 
516977.0 3713176.0 0.075174 517077.0 3713176.0 0.085793 517177.0 3713176.0 0.122949 
515277.0 3712176.0 0.058348 515377.0 3712176.0 0.048004 515477.0 3712176.0 0.045386 
515577.0 3712176.0 0.030864 515677.0 3712176.0 0.024042 515m.o 3712176.0 0.023012 
515877.0 3712176.0 0.025379 515977.0 3712176.0 0.035532 516077.0 3712176.0 0.068977 
516177.0 3712176.0 0.094101 515277.0 3712076.0 0.058843 515377.0 3712076.0 0.053197 
515477.0 3712076.0 0.048975 515577.0 3712076.0 0.032729 515677.0 3712076.0 0.025821 
515m.o 3712076.0 0.016846 515877.0 3712076.0 0.012553 515977.0 3712076.0 0.025224 
516077.0 3712076.0 0.040324 516177.0 3712076.0 0.113257 515277.0 3711976.0 0.071071 
515377.0 3711976.0 0.065345 515477.0 3711976.0 0.050866 515577.0 3711976.0 0.037879 
515677.0 3711976.0 0.030023 515m.o 3711976.0 0.019342 515877.0 3711976.0 0.015169 
515977.0 3711976.0 0.016014 516077.0 3711976.0 0.017937 516177.0 3711976.0 0.044658 
515277.0 3711876.0 0.083696 515377.0 3711876.0 0.065884 515477.0 3711876.0 0.062156 
515577.0 3711876.0 0.047989 515677.0 3711876.0 0.035177 515m.o 3711876.0 0.023097 
515877.0 3711876.0 0.018745 515977.0 3711876.0 0.021802 516077.0 3711876.0 0.030361 
516177.0 3711876.0 0.058309 515277.0 3711776.0 0.074688 515377.0 3711776.0 0.062540 
515477.0 3711776.0 0.053182 515577.0 3711776.0 0.040327 515677.0 3711776.0 0.030096 
515m.o 3711776.0 0.020994 515877.0 3711776.0 0.018473 515977.0 3711776.0 0.021661 
516077.0 3711776.0 0.029903 516177.0 3711776.0 0.045161 515277.0 3711676.0 0.073840 
515377.0 3711676.0 0.060653 515477.0 3711676.0 0.051796 515577.0 3711676.0 0.040082 
515677.0 3711676.0 0.032212 515m.o 3711676.0 0.021038 515877.0 3711676.0 0.019192 
515977.0 3711676.0 0.022110 516077.0 3711676.0 0.028522 516177.0 3711676.0 0.050947 
515277.0 3711576.0 0.067283 515377.0 3711576.0 0.060878 515477.0 3711576.0 0.053208 
515577.0 3711576.0 0.043748 515677.0 3711576.0 0.032197 515m.o 3711576.0 0.025114 
515877.0 3711576.0 0.027512 515977.0 3711576.0 0.029563 . 516077.0 3711576.0 0.032796 
516177.0 3711576.0 0.050995 515277.0 3711476.0 0.062489 515377.0 3711476.0 0.058386 
515477.0 3711476.0 0.055359 515577.0 3711476.0 0.045157 515677.0 3711476.0 0.039701 
515m.o 3711476.0 0.042712 515877.0 3711476.0 0.040116 515977.0 3711476.0 0.036441 
516077.0 3711476.0 0.036500 516177.0 3711476.0 0.049262 511277.0 3709378.0 o. 109272 
512277.0 3709378.0 0.116155 513277.0 3709378.0 0.124347 514277.0 3709378.0 0.134780 
515277.0 3709378.0 0.143370 516277.0 3709378.0 o. 182547 517277.0 3709378.0 0.090800 
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.. UNUAL GRDUIID LEVEL CIIICENTAATIOII ( IIICRDGRAMS PER aJBIC IETER ) FROM ALL SOURCES COMBINED (CIIIT.) .. 
: . - DISCRETE RECEPTORS -

X T CIIICENTAATIOII X T CIIICENTAATIOII X T CIIICENTAA Tl 011 

DISTUCE DISTUCE DISTANCE DISTANCE DISTANCE DISTANCE 

CIETERS) (IETERS ) CIIETERS) (IETERS ) (IETERS) (METERS ) 

··························-··································-------········----------------------------------------

518277.D 3709378.0 D.169514 519277.0 3709378.0 0.100474 520277.0 3709378.0 0.083876 

521277.0 3709378.0 0.073199 522277.0 3709378.0 0.061960 511277.0 3708378.0 0.098690 

512277.0 3708378.0 0.089592 513277.0 3708378.0 o. 113648 514277.0 3708378.0 o. 125784 

515277.0 3708378.0 o. 124911 516277.0 3708378.0 o. 142519 517277.0 3708378.0 o. 13663D 

518277.0 3708378.0 0.099065 519277.0 3708378.0 0.089243 52D277.0 3708378.0 0.088415 

521277.0 3708378.0 0.072631 522277.0 3708378.0 0.064668 511277.0 3707378.0 0.085225 

512277.0 3707378.0 0.095843 513277.0 3707378.0 o. 107019 514277.0 3707378.0 o. 111724 

515277.0 3707378.0 o. 151756 516277.0 3707378.0 o. 166180 517277.0 3707378.0 0.135383 

518277.0 3707378.0 O.D72701 519277.0 3707378.0 0.072440 520277.0 3707378.0 0.075191 

521277.0 3707378.D 0.073870 522277.0 3707378.0 0.065651 511277.0 3706378.0 0.081872 

512277.0 3706378.0 0.091480 513277.0 3706378.0 0.101555 514277.0 3706378.0 0.115242 

515277.0 3706378.0 0.143258 516277.0 3706378.0 0.15D004 517277.0 3706378.0 0.111876 

518277.0 3706378.0 0.079941 519277.0 3706378.0 O.D59853 520277.0 3706378.0 0.06368D 

521277.0 3706378.0 O.D69287 522277.0 37D6378.0 O.D65156 523277.D 3706378.0 0.0591D2 

522402.0 371D378.D 0.062256 5224D2.D 3711378.0 0.068274 5224D2.D 3712378.D D.066513 

511277.0 3714176.D O.D886DO 512277.D 3714176.D D.113238 513277.0 3714176.D D.139964 

514277.0 3714176.0 0.161281 515277.0 3714176.D 0.253019 516277.D ~114176.0 0.510712 

517277.0 3714176.D 0.183708 518277.0 3714176.0 0.109437 519277.0 3714176.0 0.086524 

520277.0 3714176.0 0.074305 521277.0 3714176.0 0.063168 522277.0 3714176.0 0.057127 

511277.D 3715176.0 0.151005 512277.0 3715176.0 0.255579 513277.0 3715176.0 0.198798 

514277.0 3715176.0 0.274393 515277.0 3715176.D 0.36049D 516277.D 3715176.D 0.388598 

517277.0 3715176.D 0.147246 518277.D 3715176.D D.DBB644 519277.D 3715176.D O.D85911 

52D277.0 3715176.0 D.D72154 521277.0 3715176.D O.D67611 522277.D 3715176.D O.D59194 

511277.0 3716176.D D.237135 512277.0 3716176.D o. 186D96 513277.D 3716176.D D.252886 

514277.D 3716176.0 0.298617 515277.D 3716176.D 0.4D2704 516277.D 3716176.D 0.264234 

517277.0 3716176.D D. 176397 518277.D 3716176.D D.D8D3D1 519277.D 3716176.D D.D8D18D 

52D277.0 3716176.D D.D822D9 521277.D 3716176.D 0.066711 522277.0 3716176.D 0.058499 

511277.D 3717176.0 D.2D9998 512277.0 3717176.D 0.247D94 513277.D 3717176.D 0.268991 

514277.D 3717176.D 0.289568 515277.0 3717176.0 0.281DD3 516277.0 3717176.0 0.2839D2 

517277.0 3717176.D 0. 18827D 518277.D 3717176.D D.1DD275 519277.D 3717176.D O.D83D21 

52D277.D 3717176.D D.D71749 521277.D 3717176.0 D.D65661 522277.D 3717176.D D.D59659 

511277.D 3713176.D D.1D1712 512277.0 3713176.0 D.D8BBD1 513277.D 3713176.D D.D87765 

514277.D 3713176.D 0.125448 511277.0 3712176.0 0.098624 512277.D 3712176.0 0.111023 

513277.0 3712176.D o. 11339D 514277.D 3712176.D 0.09D798 511277.D 3711176.0 D. 119460 

512277.0 371 1176.D o. 1563D7 513277.D 3711176.D 0.098698 514277.D 3711176.0 D.1D5132 

511277.0 3709378.D 0. 1D9272 512277.0 37D9378.D 0.116155 513277.D 3709378.0 0.124347 

514277.0 3709378.D o. 13478D 515277.D 37D9378.D 0.14337D 516277.D 3709378.0 o. 182547 

517277.0 37D9378.D 0.09D80D 518277.D 3709378.0 0.169514 519277.0 37D9378.0 o. 1D0474 

52D277.D 3709378.D 0.083876 521277.0 3709378.0 0.073199 522277.D 37D9378.0 0.061960 
511277.0 3708378.0 0.09869D 512277.D 3708378.0 0.089592 513277.0 3708378.0 o. 113648 

514277.0 3708378.0 0.125784 515277.0 .• 3708378.0 0.124911 516277.0 3708378.0 0.142519 

517277.0 3708378.0 o. 136630 518277.0 3708378.0 0.099D65 519277.0 3708378.0 0.089243 

520277.0 3708378.0 0.088415 521277.0 3708378.0 0.072631 522277.0 3708378.0 0.064668 

511277.D 3707378.0 0.085225 512277.D 3707378.0 0.095843 513277.0 3707378.0 0.107019 
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[ .. ANIUI. GIQUIID LEVEL CONCENTRATION ( IIICAOGaAMS PER CUBIC METER ) FROM ALL SOURCES COMBINED (CONT.) .. 
r 

• DISCRETE RECEPTORS • 

X ' CONCENTRATION X ' CONCENTRA T1 ON X ' CONCENTRATION 

i. DISTANCE DISTMCE DISTANCE DISTANCE DISTANCE DISTANCE 

I 
(METERS) (IIETERS l (METERS) (METERS ) (IIETERS) (METERS ) 

···········---------------------------------------------------------------------------------------------------------

514277.0 :mma.o 0.111724 515277.0 3707378.0 0.151756 516277.0 3707378.0 0.166180 

517277.0 37U7378.0 0.135383 518277.0 3707378.0 0.072701 519277.0 3707378.0 0.072440 

520277.0 37U7378.0 0.073191 521277.0 3707378.0 0.073870 522277.0 3707378.0 0.065651 

511277.0 3706378.0 0.081872 512277.0 3706378.0 0.091480 513277.0 3706378.0 0.101555 

514277.0 37063711.0 0.115242 515277.0 3706378.0 0.143258 516277.0 3706378.0 0.150004 

517277.0 3706378.0 0.111876 518277.0 3706378.0 0.079941 519217.0 3706378.0 0.059853 

520277.0 3706378.0 0.063680 521277.0 3706378.0 0.069287 522277.0 3706378.0 0.065156 

523277.0 3706378.0 0.059102 522402.0 3710378.0 0.062256 522402.0 3711378.0 0.068274 

522402.0 3712378.0 0.066513 511277.0 3714176.0 0.088600 512277.0 3714176.0 0.113238 

513277.0 3714176.0 0.139964 514277.0 3714176.0 0.161281 515277.0 3714176.0 0.253019 

516277.0 3714176.0 0.510712 517277.0 3714176.0 0.183708 518277.0 3714176.0 0.109437 

519277.0 3714176.0 0.086524 520277.0 3714176.0 0.074305 521277.0 3714176.0 0.063168 

522277.0 3714176.0 0.057127 511277.0 3715176.0 0.151005 512277.0 3715176.0 0.255579 

513277.0 3715176.0 0.198798 514277.0 3715176.0 0.274393 515277.0 3715176.0 0.360490 

516277.0 3715176.0 0.388598 517277 .o 3715176.0 0.147246 518277.0 3715176.0 0.088644 

519277.0 3715176.0 0.085911 520277.0 3715176.0 0.072154 521277.0 3715176.0 0.067611 
!"· 

522277.0 3715176.0 0.059194 511277.0 3716176.0 0.237135 512277.0 3716176.0 0.186096 I . 

I 513277.0 3716176.0 0.252886 514277.0 3716176.0 0.298617 515277.0 3716176.0 0.402704 
I 

516277.0 3716176.0 0.264234 517277.0 3716176.0 0.176397 518277.0 3716176.0 0.080301 

519277.0 3716176.0 0.080180 520277.0 3716176.0 0.082209 521277.0 3716176.0 0.066711 

522277.0 3716176.0 0.058499 511277.0 3717176.0 0.209998 512277.0 3717176.0 0.247094 

513277.0 3717176.0 0.268991 514277.0 3717176.0 0.289568 515277.0 3717176.0 0.281003 

516277.0 3717176.0 0.283902 517277.0 3717176.0 o. 188270 518277.0 3717176.0 0.100273 

519277.0 3717176.0 0.083021 520277.0 3717176.0 0.071749 521277.0 3717176.0 0.065661 

522277.0 3717176.0 0.059659 511277.0 3713176.0 0.101712 512277.0 3713176.0 0.088801 

513277.0 3713176.0 0.081765 514277.0 3713176.0 0.125448 511277.0 3712176.0 0.098624 

512277.0 3712176.0 0.111023 513277.0 3712176.0 0.113390 514277.0 3712176.0 0.090798 

511277.0 3711176.0 0.119460 512277.0 3711176.0 0.156307 513277.0 3711176.0 0.098698 

514277.0 3711176.0 0.105132 516500.0 3708100.0 0.201433 518100.0 3709350.0 0.159405 

514500.0 3708800.0 0.131655 517300.0 3714400.0 0.205629 

'! . 
• PROGRAM DETERMINED MAXIMUM 10 VALUES • 

X y CONCENTRA Tl ON 

COORDINATE COORDINATE 

(METERS) (METERS ) 

---------------------------------------
516217.00 3714176.00 0.510712 

516217.00 3714176.00 0.510712 
515277.00 3716176.00 0.402704 

515277.00 3716176.00 0.402704 

516277.00 3715176.00 0.388598 

516217.00 3715176.00 0.388598 
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.... ISCLT suuus **' IP CAICtEtl • IIOX SCREEtiiiiG • COGEN • 1984 SHREVEPORT STAR 

• ANNUAL GROUIID LEVEL CDIICENTRATION ( IIICROGRAIIS PER CUBIC METER 

• PROGRAM DETERMINED IIAXI- 10 VALUES • 

X T 
COORDINATE COORDINATE 

(METERS) 

515277.00 
515277.00 
514277.00 
514277.00 

(METERS ) 

:1715176.00 
3715176.00 
3716176.00 
3716176.00 

CDIICENTRATION 

0.360490 
0.360490 
0.298617 
0.298617 

••usus PAGE 19 **** 

) FROM Al.L SOURCES COMBINED (CDIIT.) ** 
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•••******* .... *************************** END OF JSCLT PROGRAM, 1 SOURCES PROCESSED **************************************** 
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SECTION H.5 

Woodward-Clyde 
Consultants 

1985 MODELING OUTPUT FOR NOx ISCLT 



[ 

[ . 

ISCLT • VERSION DATED 9!KHIS 
1011W1 EIIVIROIIIIENTAL ENGIN£ERIIG VERSION 6.95 

SESSION IIFIItiiATION 

INPUT DATA FILE lAME : ISCNOX85.DTA 
IIUTPUT LIST FILE IWI£ : ISCNDXBS.LST 



L .... ISCLT •a44444444444 IP CAMDEM • 1GK SCREEMJMG • CDGEN • 1985 SHREVEPORT STAR 

• ISCLT INPUT DATA • 

ltiiBER Of SOURCES • 1 
IUIBER Of X AXIS GRID SYSTEM POINTS • 0 

IUIBER Of T AXIS GRID SYSTEM POINTS • 0 
IUIBER Of SPECIAL POINTS • 749 
lUMBER Of SEASONS • 1 
IUIBER Of IIIND Sf£ED CLASSES • 6 
lUMBER Of STABILITY CLASSES • 6 
lUMBER Of IIIND DIRECTION CLASSES • 16 
FILE lUMBER Of DATA FILE USED FOR REPORTS • 1 
THE PROGRAM IS RUN IN RURAL JICI)E 
CONCENTRATION CDEPOSITIONI UNITS CONVERSION FACTOR aD. 10000000£+07 

ACCELERATION Of GRAVITY CMETERS/SEC**2) • . 9.800 
NEIGHT Of MEASUREMENT Of IIIND SPEED (METERS) • 10.000 

CORRECTION ANGLE FOR GRID SYSTEM VERSUS DIRECTION DATA NORTH (DEGREES) • 0.000 

DECAY COEFFICIENT •O.OOOOOOOOE+OD 

U4U4U PAGE 

PROGRAM OPTION SWITCHES • 1, 1, 1, 1, 0, 3, 2, 2, 3, 2, 2, 0, 0, 0, 0, 0, 0, 1, 0, 1, 0, 0, 1, 1, .0, 
ALL SOURCES ARE USED TO FORM SOURCE COMBINATION I 

1 **** 



.... ISCLT sssssssssssss tP CAMDEN • lOX SCREENING • COGEN • 1985 SHREVEPORT STAR -• PAGE 2**** 

I • DISCRETE RECEPTOR TERRAIN ELEVATIOIIS (METERS) • 

X ' ELEVATIOII X ' ELEVATIOII X ' ELEVATIOII 

DISTAIIC£ DISTAIIC£ DISTAIIC£ DISTAIIC£ DISTAIIC£ DISTANCE 

~ERS) (METERS ) (METERS) (METERS ) (METERS) CMETERS ) 

------------······················································----·······················-----------------------

516276.8 3711371.0 34.439460 516411.0 3712159.0 34.439460 516679.3 3711159.0 34.439460 
516679.3 3711371.0 34.439460 517079.3 3711371.0 34.439460 517079.3 3711549.0 34.439460 
517530.5 37114111.0 34.439460 517530.5 3711317.0 34.439460 518743.9 3711171.0 34.439460 

518743.9 3711573.0 34.439460 519914.6 3711573.0 34.439460 519914.6 3711171.0 34.439460 

520304.8 3711171.0 34.439460 520304.8 3711024.0 34.439460 520707.2 3711024.0 34.439460 
520817.0 3711628.0 34.439460 520402.3 3712176.0 34.439460 518707.2 3712176.0 34.439460 
518707.2 3712030.0 34.439460 518280.4 3712030.0 34.439460 518280.4 3712250.0 34.439460 

518060.9 3712335.0 34.439460 518060.9 3712871.0 34.439460 517426.8 3712871.0 34.439460 
517426.8 3713079.0 34.439460 516993.9 3713079.0 34.439460 516993.9 3713280.0 34.439460 
516603.7 3713280.0 34.439460 516603.7 3712884.0 34.439460 516372.0 3712884.0 34.439460 

516372.0 3712798.0 34.439460 516256.2 3712774.0 34.439460 516276.8 3711378.0 34.439460 
516264.6 3712122.0 34.439460 516264.6 3711598.0 34.439460 516008.5 3712006.0 34.439460 
516008.5 3712122.0 34.439460 516115.2 3712189.0 34.439460 516179.3 3712061.0 34.439460 
516179.3 3712122.0 34.439460 516264.6 3712122.0 34.439460 515277.0 3711278.0 39.621080 
515377.0 3711278.0 39.621080 515477.0 3711278.0 39.621080 515577.0 3711278.0 39.621080 
515677.0 3711271.0 39.621080 515m.o 3711278.0 39.621080 515877.0 3711271.0 39.621080 
515977.0 3711271.0 39.621080 516077.0 3711271.0 39.621080 516177.0 3711271.0 39.621080 
516277.0 3711278.0 36.579170 516377.0 3711278.0 39.621080 516477.0 3711271.0 39.621080 
516577.0 3711278.0 39.621080 516677.0 3711278.0 33.531160 516m.o 3711271.0 33.531160 
516877.0 3711271.0 30.480100 516977.0 3711278.0 30.480100 517077.0 3711278.0 33.531160 
517177.0 3711278.0 33.531160 515277 .o 3711178.0 39.621080 515377.0 3711171.0 42.669090 
515477.0 3711178.0 39.621080 515577.0 3711178.0 39.621080 515677.0 3711178.0 42.669090 
515m.o 3711178.0 42.669090 515877.0 3711178.0 42.669090 515977.0 3711178.0 39.621080 
516077.0 3711178.0 39.621080 516177.0 3711178.0 36.579170 516277.0 3711178.0 36.579170 
516377.0 3711178.0 36.579170 516477.0 3711178.0 36.579170 516577.0 3711178.0 36.579170 
516677.0 3711178.0 33.531160 516m.o 3711178.0 33.531160 516877.0 3711178.0 33.531160 
516977.0 3711178.0 33.531160 517077.0 3711178.0 33.531160 517177.0 3711178.0 33.531160 
515277.0 3711078.0 45.720150 515377.0 3711078.0 42.669090 515477.0 3711078.0 36.579170 
515577.0 3711078.0 42.669090 515677.0 3711078.0 45.720150 515m.o 3711078.0 45.720150 
515877.0 3711078.0 45.720150 515977.0 3711078.0 42.669090 516077.0 3711078.0 39.621080 
516177.0 3711078.0 39.621080 516277.0 3711078.0 36.579170 516377.0 3711078.0 36.579170 
516477.0 3711078.0 36.579170 516577.0 3711078.0 39.621080 516677.0 3711078.0 33.531160 
516m.o 3711078.0 33.531160 516877.0 3711078.0 33.531160 516977.0 3711078.0 36.579170 
517077.0 3711078.0 33.531160 517177.0 3711078.0 33.531160 515277.0 3710978.0 45;720150 
515377.0 3710978.0 42.669090 515477.0 3710978.0 36.579170 515577.0 3710978.0 42.669090 
515677.0 3710978.0 45.720150 515m.o 3710978.0 48.771210 515877.0 3710971.0 45.720150 
515977.0 3710978.0 45.720150 516077.0 3710978.0 45.720150 516177.0 3710978.0 42.669090 
516277.0 3710978.0 42.669090 516377.0 3710978.0 39.621080 516477.0 3710978.0 36.579170 
516577.0 3710978.0 36.579170 516677.0 3710978.0 39.621080 516m.o 3710978.0 36.579170 
516877 .o 3710978.0 36.579170 516977.0 3710978.0 36.579170 517077.0 3710978.0 36.579170 
517177.0 3710978.0 33.531160 515277.0 3710878.0 45.720150 515377.0 3710878.0 39.621080 
515477.0 3710878.0 39.621080 515577.0 3710878.0 42.669090 515677.0 3710878.0 48.771210 
515m.o 3710878.0 51.819210 515877.0 3710878.0 48.771210 515977.0 3710878.0 48.771210 
516077.0 3710871.0 51.819210 516177.0 3710878.0 45.720150 516277.0 3710878.0 42.669090 
516377.0 3710878.0 39.621080 516477.0 3710878.0 39.621080 516577.0 3710878.0 42.669090 



,~ 

I : --** ISCLT aaaaaaaaaaaaa JP CAMDEN • 1DX SCREENING • COGEN • 1985 SHREVEPORT STAR uuaua PAGE 3-

• DISCRETE IECEPTDR mRAIM ELEVATIOIIS (IETERS) (COIIT .) • 

• ' ELEVATIOII • ' ELEVATIOII X ' ELEVATIOII 
r DISTANCE DISTANCE DISTANCE DISTANCE DISTANCE DISTANCE 
i 
' r 

(IETERS) (METERS ) (METERS) (METERS ) (METERS) (METERS ) 

·------------------------·····························------------------·················-·······-------------------

516677.0 371DS78.0 45.720150 S16m.o maa78.o 45.720150 516877.0 371DS78.0 39.621DSD 

516977.0 371DS78.0 39.621DSD 517077.0 371DS78.0 36.579170 517177.0 371DS78.0 36.579170 

515277.0 3710778.0 45.720150 515377.0 3710778.0 39.621DSD 515477.0 3710778.0 45.720150 

515577.0 3710778.0 42.669090 515677.0 3710778.0 48.771210 51sm.o 3710778.0 54.161130 

515877.0 3710778.0 51.819210 515977.0 3710778.0 51.119210 516077.0 3710778.0 54.161130 

516177.0 3710778.0 45.720150 516277.0 3710778.0 45.720150 516377.0 3710778.0 42.669090 

516477.0 3710778.0 45.720150 516577.0 3710778.0 45.720150 516677.0 3710778.0 51.119210 

516m.o 3710778.0 51.119210 516877.0 3710778.0 48.771210 516977.0 3710778.0 48.771210 

517077.0 3710778.0 45.720150 517177.0 3710778.0 36.579170 515277.0 3710678.0 42.669090 

515377.0 3710678.0 42.669090 515477.0 3710678.0 45.720150 515577.0 3710678.0 45.720150 

515677.0 3710678.0 45.720150 515m.o 3710678.0 48.771210 515877.0 3710678.0 51.819210 

515977.0 3710678.0 54.161130 516077.0 3710678.0 54.161130 516177.0 3710678.0 48.771210 

516277.0 3710678.0 45.720150 516377.0 3710678.0 45.720150 516477.0 3710678.0 45.720150 

516577.0 3710678.0 48.771210 516677.0 3710678.0 51.819210 516m.o 3710678.0 51.819210 

516877.0 3710678.0 48.771210 516977.0 3710678.0 45.720150 517077.0 3710678.0 42.669090 

517177.0 3710678.0 36.579170 515277.0 3710578.0 45.720150 515377.0 3710578.0 45.720150 

515477.0 3710578.0 51.819210 515577.0 3710578.0 51.819210 515677.0 3710578.0 48.771210 

515m.o 3710578.0 54.861130 515877.0 3710578.0 54.861130 515977.0 3710578.0 54.861130 

516077.0 3710578.0 51.819210 516177.0 3710578.0 51.819210 516277.0 3710578.0 48.771210 

516377.0 3710578.0 51.819210 516477.0 3710578.0 51.119210 516577.0 3710578.0 51.819210 

516677.0 3710578.0 51.819210 516m.o 3710578.0 45.720150 516877.0 3710578.0 45.720150 

516977.0 3710578.0 39.621080 517077 .o 3710578.0 39.621080 517177.0 3710578.0 36.579170 

515277.0 3710478.0 45.720150 515377.0 3710478.0 51.819210 515477.0 3710478.0 54.861130 

515577.0 3710478.0 54.861130 515677 .o 3710478.0 51.819210 515m.o 3710478.0 54.861130 

515877.0 3710478.0 57.909140 515977 .o 3710478.0 57.909140 516077.0 3710478.0 54.861130 

516177.0 3710478.0 54.861130 516277 .o 3710478.0 51.819210 516377.0 3710478.0 51.819210 

516477.0 3710478.0 51.819210 516577 .o 3710478.0 51.819210 516677.0 3710478.0 51.819210 

516m.o 3710478.0 48.771210 516877.0 3710478.0 45.720150 516977 .o 3710478.0 45.720150 

517077.0 3710478.0 39.621080 517177.0 3710478.0 36.579170 515277.0 3710378.0 45.720150 

515377.0 3710378.0 48.771210 515477.0 3710378.0 51.819210 515577.0 3710378.0 54.861130 

515677.0 3710378.0 57.909140 515m.o 3710378.0 57.909140 515877.0 3710378.0 57.909140 

515977.0 3710378.0 57.909140 516077.0 3710378.0 51.819210 516177.0 3710378.0 51.819210 

516277.0 3710378.0 48.771210 516377 .o 3710378.0 48.771210 516477.0 3710378.0 45.720150 

516577.0 3710378.0 48.771210 516677.0 3710378.0 48.771210 516m.o 3710378.0 48.771210 

516877.0 3710378.0 51.819210 516977.0 3710378.0 45.720150 517077.0 3710378.0 39.621080 

517177.0 3710378.0 36.579170 515277.0 3712276.0 30.410100 515377.0 3712276.0 30.410100 

515477.0 3712276.0 30.480100 515577.0 3712276.0 30.410100 515677.0 3712276.0 33.531160 

515m.o 3712276.0 30.480100 515877 .o 3712276.0 30.480100 515977.0 3712276.0 30.480100 

516077.0 3712276.0 30.480100 516177.0 3712276.0 33.531160 516277.0 3712276.0 33.531160 

516377.0 3712276.0 30.480100 516477.0 3712276.0 30.480100 516577.0 3712276.0 30.480100 

516677.0 3712276.0 30.480100 516m.o 3712276.0 27.429040 516877.0 3712276.0 33.531160 

516977.0 3712276.0 30.480100 517077.0 3712276.0 27.429040 517177.0 3712276.0 27.429040 

515277.0 3712376.0 30.480100 515377.0 3712376.0 30.480100 515477.0 3712376.0 30.480100 

515577.0 3712376.0 30.480100 515677.0 3712376.0 33.531160 515m.o 3712376.0 33.531160 

515877.0 3712376.0 33.531160 515977.0 3712376.0 36.579170 516077.0 3712376.0 36.579170 



.... ISCLT ••••••••• u IP ~EN • 1111 SCREENING • CDGEN • 1985 IHREVEPOR1 STAR ausuu PAGE 4-

• DISCIIETE RECEPTOR TERRAIN ELEVATIONS (METERS) (COIIT .) • 

X ' ELEVATION X T ELEVATION X ' ELEVATION 

DISTANCE DISTANCE DISTANCE DISTANCE DISTANCE DISTANCE 

(METERS) (METERS ) (METERS) (METERS ) (METERS) (METERS ) 

······---····················-····----------------------------------------------------------------------------------

516177.0 3712376.0 36.579170 516277.0 3712376.0 33.531160 516377.0 3712376.0 30.480100 
516477.0 3712376.0 30.480100 516577.0 3712376.0 30.480100 516677.0 3712376.0 27.429040 
516777.0 3712376.0 27.429040 516877.0 3712376.0 27.429040 516977.0 3712376.0 27.429040 

517077.0 3712376.0 27.429040 517177.0 3712376.0 30.480100 515277.0 3712476.0 33.531160 
515317.0 3712476.0 33.531160 515477.0 3712476.0 30.480100 515577.0 3712476.0 30.480100 
515677.0 3712476.0 33.531160 515777.0 3712476.0 33.531160 515877.0 3712476.0 33.531160 
515977.0 3712476.0 33.531160 516077.0 3712476.0 36.579170 516177.0 3712476.0 36.579170 
516277.0 3712476.0 33.531160 516577.0 3712476.0 30.480100 516477.0 3712476.0 30.480100 
516577.0 3712476.0 30.480100 516677.0 3712476.0 30.480100 516777.0 3712476.0 27.429040 
516877.0 3712476.0 27.429040 516977.0 3712476.0 24.381030 517077.0 3712476.0 27.429040 
517177.0 3712476.0 27.429040 515277.0 3712376.0 33.531160 515377.0 3712576.0 33.531160 
515477.0 3712576.0 30.480100 515577.0 3712576.0 30.480100 515677.0 3712576.0 33.531160 
515777.0 3712576.0 33.531160 515877 .o 3712576.0 33.531160 515977.0 3712576.0 33.531160 
516077.0 3712576.0 36.579170 516177.0 3712576.0 33.531160 516277.0 3712576.0 33.531160 
516377.0 3712576.0 30.480100 516477.0 3712576.0 30.480100 516577.0 3712576.0 30.480100 
516677.0 3712576.0 30.480100 516777.0 3712576.0 27.429040 516877.0 3712576.0 27.429040 
516977.0 3712576.0 27.429040 517077.0 3712576.0 24.381030 517177.0 3712576.0 27.429040 
515277.0 3712676.0 30.480100 515377.0 3712676.0 30.480100 515477.0 3712676.0 33.531160 
515577.0 3712676.0 33.531160 515677.0 3712676.0 33.531160 515777.0 3712676.0 33.531160 
515877.0 3712676.0 33.531160 515977.0 3712676.0 33.531160 516077.0 3712676.0 33.531160 
516177.0 3712676.0 36.579170 516277.0 3712676.0 33.531160 516377.0 3712676.0 30.480100 
516477.0 3712676.0 30.480100 516577.0 3712676.0 30.480100 516677.0 3712676.0 30.480100 
516717.0 3712676.0 27.429040 516877.0 3712676.0 24.381030 516977.0 3712676.0 27.429040 
517077.0 3712676.0 27.429040 517177.0 3712676.0 27.429040 515277.0 3712776.0 27.429040 
515377.0 3712776.0 27.429040 515477.0 3712776.0 27.429040 515577.0 3712776.0 33.531160 
515677.0 3712776.0 33.531160 515777.0 3712776.0 27.429040 515877.0 3712776.0 33.531160 
515977.0 3712776.0 33.531160 516077.0 3712776.0 33.531160 516177.0 3712776.0 33.531160 
516277.0 3712776.0 30.480100 516377.0 3712776.0 30.480100 516477.0 3712776.0 27.429040 
516577.0 3712776.0 27.429040 516677.0 3712776.0 27.429040 516777.0 3712776.0 27.429040 
516877.0 3712776.0 27.429040 516977.0 3712776.0 27.429040 517077 .o 3712776.0 30.480100 
517177.0 3712776.0 30.480100 515277.0 3712876.0 27.429040 515377.0 3712876.0 27.429040 
515477.0 3712876.0 27.429040 515577.0 3712876.0 27.429040 515677.0 3712876.0 33.531160 
515777.0 3712876.0 27.429040 515877.0 3712876.0 30.480100 515977.0 3712876.0 30.480100 
516077.0 3712876.0 33.531160 516177.0 3712876.0 30.480100 516277.0 3712876.0 27.429040 
516377.0 3712876.0 27.429040 516477.0 3712876.0 27.429040 516577.0 3712876.0 27.429040 
516677.0 3712876.0 27.429040 516777.0 3712876.0 30.480100 516877.0 3712876.0 30.480100 
516977.0 3712876.0 27.429040 517077.0 3712876.0 30.480100 517177.0 3712876.0 30.480100 
515277.0 3712976.0 27.429040 515377.0 3712976.0 27.429040 515477.0 3712976.0 27.429040 
515577.0 3712976.0 27.429040 515677.0 3712976.0 27.429040 515777.0 3712976.0 27.429040 
515877.0 3712976.0 33.531160 515977.0 3712976.0 33.531160 516077.0 3712976.0 33.531160 
516177.0 3712976.0 33.531160 516277.0 3712976.0 27.429040 516377.0 3712976.0 27.429040 
516477.0 3712976.0 27.429040 516577.0 3712976.0 27.429040 516677.0 3712976.0 27.429040 
516777.0 3712976.0 30.480100 516877.0 3712976.0 30.480100 516977.0 3712976.0 30.480100 
517077.0 3712976.0 27.429040 517177.0 3712976.0 27.429040 515277.0 3713076.0 27.429040 
515377.0 3713076.0 27.429040 515477.0 3713076.0 27.429040 515577.0 3713076.0 27.429040 
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• DISCIIETE IIECEPTOR TERRAIN ELEVATIOIIS (METERS) (CIXIT .) • 

X y ELEVATIOII X y ELEVATIOII X y ELEVATIOII 

IISTANC! DISTANCE DISTANCE DISTANCE DISTANCE DISTANCE 

CIIETERS) (METERS ) (METERS) (METERS ) (METERS) (METERS ) 

··········································································------------------·-········--------------

515677.0 3713076.0 27.429040 515m.o 3713076.0 27.429040 515877.0 3713076.0 27.429040 

515977.0 3713076.0 27.429040 516077.0 3713076.0 27.429040 516177.0 3713076.0 27.429040 

516277.0 3713076.0 27.429040 516377.0 3713076.0 24.381030 516477.0 3713076.0 27.429040 

516577.0 3713076.0 27.429040 516677.0 3713076.0 30.480100 516m.o 3713076.0 33.531160 

516877.0 3713076.0 30.480100 516977.0 3713076.0 30.480100 517077.0 3713076.0 30.480100 

517177.0 3713076.0 30.480100 515277.0 3713176.0 27.429040 515377.0 3713176.0 27.429040 

515477.0 3713176.0 27.429040 515577.0 3713176.0 27.429040 515677.0 3713176.0 27.429040 

515m.o 3713176.0 30.480100 515877.0 371~176.0 30.480100 515977.0 3713176.0 27.429040 

516077.0 3713176.0 30.480100 516177.0 3713176.0 27.429040 516277.0 3713176.0 27.429040 

516377.0 3713176.0 27.429040 516477.0 3713176.0 27.429040 516577.0 3713176.0 27.429040 

516677.0 3713176.0 27.429040 516m.o 3713176.0 30.480100 516877.0 3713176.0 33.531160 

516977.0 3713176.0 27.429040 517077.0 3713176.0 30.480100 517177.0 3713176.0 42.669090 

515277.0 3712176.0 33.531160 515377.0 3712176.0 30.480100 515477.0 3712176.0 33.531160 

515577.0 3712176.0 30.480100 515677.0 3712176.0 30.480100 515m.o 3712176.0 30.480100 

515877.0 3712176.0 30.480100 515977.0 3712176.0 30.480100 516077.0 3712176.0 33.531160 

516177.0 3712176.0 33.531160 515277.0 3712076.0 30.480100 515377.0 3712076.0 30.480100 

515477.0 3712076.0 33.531160 515577.0 3712076.0 30.480100 515677.0 3712076.0 33.531160 

515m.o 3712076.0 33.531160 515877.0 3712076.0 33.531160 515977.0 3712076.0 33.531160 

516077.0 3712076.0 30.480100 516177.0 3712076.0 33.531160 515277.0 3711976.0 33.531160 

515377.0 3711976.0 33.531160 515477.0 3711976.0 30.480100 515577.0 3711976.0 30.480100 

515677.0 3711976.0 33.531160 515m.o 3711976.0 33.531160 515877.0 3711976.0 33.531160 

515977.0 3711976.0 33.531160 516077.0 3711976.0 33.531160 516177.0 3711976.0 30.480100 

515277.0 3711876.0 36.579170 515377.0 3711876.0 30.480100 515477.0 3711876.0 33.531160 

515577.0 3711876.0 33.531160 515677.0 3711876.0 33.531160 515m.o 3711876.0 33.531160 

515877.0 3711876.0 33.531160 515977.0 3711876.0 33.531160 516077.0 3711876.0 33.531160 

516177.0 3711876.0 33.531160 515277.0 3711776.0 36.579170 515377.0 3711776.0 33.531160 

515477.0 3711776.0 33.531160 515577.0 3711776.0 33.531160 515677.0 3711776.0 33.531160 

515m.o 3711776.0 33.531160 515877.0 3711776.0 33.531160 515977.0 3711776.0 33.531160 

516077.0 3711776.0 33.531160 516177.0 3711776.0 33.531160 515277.0 3711676.0 39.621080 

515377.0 3711676.0 36.579170 515477.0 3711676.0 36.579170 515577.0 3711676.0 36.579170 

515677.0 3711676.0 36.579170 515m.o 3711676.0 33.531160 515877.0 3711676.0 33.531160 

515977.0 3711676.0 33.531160 516077.0 3711676.0 33.531160 516177.0 3711676.0 36.579170 

515277.0 3711576.0 39.621080 515377.0 3711576.0 39.621080 515477 .o 3711576.0 39.621080 

515577.0 3711576.0 39.621080 515677.0 3711576.0 36.579170 515m.o 3711576.0 33.531160 

515877.0 3711576.0 36.579170 515977.0 3711576.0 36.579170 516077.0 3711576.0 36.579170 

516177.0 3711576.0 39.621080 515277.0 3711476.0. 39.621080 515377.0 3711476.0 39.621080 

515477.0 3711476.0 39.621080 515577.0 3711476.0 36.579170 515677.0 3711476.0 36.579170 

515m.o 3711476.0 39.621080 515877.0 3711476.0 39.621080 515977.0 3711476.0 39.621080 

516077.0 3711476.0 39.621080 516177.0 3711476.0 39.621080 511277.0 3709378.0 64.011250 

512277.0 3709378.0 60.960200 513277.0 3709378.0 73.149190 514277.0 3709378.0 64.011250 

515277.0 3709378.0 57.909140 516277.0 3709378.0 45.no150 51n77.o 3709378.0 42.669090 

518277.0 3709378.0 60.960200 519277.0 3709378.0 30.480100 520277.0 3709378.0 30.480100 

521277.0 3709378.0 30.480100 522277.0 3709378.0 27.429040 511277.0 3708378.0 67.059270 

512277.0 3708378.0 48.771210 513277.0 3708378.0 76.200250 514277.0 3708378.0 70.101180 

515277.0 3708378.0 48.771210 516277.0 3708378.0 36.579170 51n77.o 3708378.0 64.011250 
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• DISCRETE RECEPTOR TERRAIN ELEVATIONS (METERS) (CONT.) • 

X T ELEVATION X ' ELEVATION X ' ELEVATION 

DISTANCE DISTANCE DISTANCE DISTANCE DISTANCE DISTANCE 

(METERS) (METERS ) (METERS) (METERS ) (METERS) (METERS ) 

···-········-··---···------······-·······------------·-··············-------------------··------------------·-······ 

518277.D 3701378.D 48.771210 519277.D 3701378.0 50.480100 520277.0 3701378.0 50.480100 

521277.0 3701378.0 27.429040 522277.0 3701378.0 27.429040 511277.0 3707378.0 54.161130 

512277.0 3707378.0 67.059270 513277.0 3707378.0 64.011250 514277.0 3707378.0 54.161130 

515277.D 3707378.0 60.960200 516277.0 3707378.0 48.771210 517277.0 3707378.0 67.059270 

518277.0 3707378.0 48.771210 519277.0 3707378.0 33.531160 520277.0 3707378.0 27.429040 

521277.0 3707378.0 27.429040 522277.0 3707378.0 27.429040 511277.0 3706378.0 73.149190 

512277.0 3706378.0 73.149190 513277.0 3706378.0 64.011250 514277.0 3706378.0 64.011250 

515277.0 3706378.0 67.059270 516277.0 3~78.0 48.771210 517277.0 3706378.0 48.m210 

518277.0 3706378.0 54.161130 519277.0 3706378.0 36.579170 520277.0 3706378.0 50.480100 

521277.0 3706378.0 30.480100 522277.0 3706378.0 27.429040 523277.0 3706378.0 27.429040 

522402.0 3710378.0 27.429040 522402.0 3711378.0 30.480100 522402.0 3712378.0 30.480100 

511277.0 3714176.0 36.579170 512277.0 3714176.0 36.579170 513277.0 3714176.0 33.531160 

514277.0 3714176.0 30.480100 515277.0 3714176.0 48.771210 516277.0 3714176.0 48.771210 

517277.0 3714176.0 70.101180 518277.0 3714176.0 33.531160 519277.0 3714176.0 27.429040 

520277.0 3714176.0 30.480100 521277.0 3714176.0 30.480100 522277.0 3714176.0 30.480100 

511277.0 3715176.0 45.720150 512277.0 3715176.0 60.960200 513277.0 3715176.0 39.621080 

514277.0 3715176.0 51.819210 515277.0 3715176.0 54.861130 516277.0 3715176.0 39.621080 

517277.0 3715176.0 30.480100 518277.0 3715176.0 30.480100 519277.0 3715176.0 27.429040 

520277.0 3715176.0 24.381030 521277.0 3715176.0 30.480100 522277.0 3715176.0 30.480100 

511277.0 3716176.0 60.960200 512277.0 3716176.0 39.621080 513277.0 3716176.0 51.819210 

514277.0 3716176.0 60.960200 515277.0 3716176.0 70.101180 516277.0 3716176.0 24.381030 

517277.0 3716176.0 30.480100 518277.0 3716176.0 30.480100 519277.0 3716176.0 30.480100 

520277.0 3716176.0 33.531160 521277.0 3716176.0 27.429040 522277.0 3716176.0 27.429040 

511277.0 3717176.0 48.771210 512277.0 3717176.0 54.161130 513277.0 3717176.0 60.960200 

514277.0 3717176.0 60.960200 515277.0 3717176.0 42.669090 516277.0 3717176.0 30.480100 

517277.0 3717176.0 30.480100 518277.0 3717176.0 33.531160 519277.0 3717176.0 36.579170 

520277.0 3717176.0 30.480100 521277.0 3717176.0 27.429040 522277.0 3717176.0 27.429040 

511277.0 3713176.0 42.669090 512277.0 3713176.0 36.579170 513277.0 3713176.0 36.579170 

514277.0 3713176.0 36.579170 511277.0 3712176.0 36.579170 512277.0 3712176.0 39.621080 

513277.0 3712176.0 39.621080 514277.0 3712176.0 33.531160 511277.0 3711176.0 48.771210 

512277.0 3711176.0 64.011250 513277.0 3711176.0 39.621080 514277.0 3711176.0 45.720150 

511277.0 3709378.0 64.011250 512277.0 3709378.0 60.960200 513277.0 3709378.0 73.149190 

514277.0 3709378.0 64.011250 515277.0 3709378.0 57.909140 516277.0 3709378.0 45.720150 

517277.0 3709378.0 42.669090 518277.0 3709378.0 60.960200 519277.0 3709378.0 30.480100 

520277.0 3709378.0 30.480100 521277.0 3709378.0 30.480100 522277.0 3709378.0 27.429040 
511277.0 3708378.0 67.059270 512277.0 3708378.0 48.771210 513277.0 3708378.0 76.200250 
514277.0 3701378.0 70.101180 515277.0 3708378.0 48.771210 516277.0 3708378.0 36.579170 
517277.0 3708378.0 64.011250 518277.0 3708378.0 48.771210 519277.0 3708378.0 30.480100 
520277.0 3708378.0 30.480100 521277.0 3708378.0 27.429040 522277.0 3708378.0 27.429040 
511277.0 3707378.0 54.861130 512277.0 3707378.0 67.059270 513277.0 3707378.0 64.011250 
514277.0 3707378.0 54.861130 515277.0 3707378.0 60.960200 516277.0 3707378.0 48.771210 
517277.0 3707378.0 67.059270 518277.0 3707378.0 48.771210 519277.0 3707378.0 33.531160 
520277.0 3707378.0 27.429040 521277.0 3707378.0 27.429040 522277.0 3707378.0 27.429040 
511277.0 3706378.0 73.149190 512277.0 3706378.0 73.149190 513277.0 3706378.0 64.011250 
514277.0 3706378.0 64.011250 515277.0 3706378.0 67.059270 516277.0 3706378.0 48.771210 
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I • DISCRETE RECEPTOR TERRAIN ELEVATIONS CIIETERS) (CONT.) • I 
X ' ELEVATION X ' ELEVATION X ' ELEVATION 

IIISTAIICE DISTANCE DISTANCE DISTANCE DISTANCE DISTANCE 

CRETERS) (METERS ) (METERS) CMETERS ) (METERS) (METERS ) 

·····--·········--------------················································--···································· 

51n77.0 31116378.0 48.771210 518277.0 3706378.0 54.161130 519277.0 3706378.0 36.579170 
520277.0 3706378.0 30.480100 521277.0 3706378.0 30.480100 522277.0 3706378.0 27.429040 
523277.0 3706378.0 27.429040 522402.0 3710378.0 27.429040 522402.0 3711378.0 30.480100 
522402.0 3712378.0 30.480100 511277.0 3714176.0 36.579170 512277.0 3714176.0 36.579170 
513277.0 3714176.0 33.531160 514277.0 3714176.0 30.480100 515277.0 3714176.0 48.771210 

516277.0 3714176.0 48.771210 517277.0 3714176.0 70.101180 518277.0 3714176.0 33.531160 
519277.0 3714176.0 27.429040 520277.0 3714176.0 30.480100 521277.0 3714176.0 30.480100 
522277.0 3714176.0 30.480100 511277.0 371~176.0 45.720150 512277.0 3715176.0 60.960200 
513277.0 3715176.0 39.621080 514277.0 3715176.0 51.819210 515277.0 3715176.0 54.161130 
516277.0 3715176.0 39.621080 517277.0 3715176.0 30.480100 518277.0 3715176.0 30.480100 
519277.0 3715176.0 27.429040 520277.0 3715176.0 24.381030 521277.0 3715176.0 30.480100 
522277.0 3715176.0 30.480100 511277.0 3716176.0 60.960200 512277.0 3716176.0 39.621080 
513277.0 3716176.0 51.819210 514277.0 3716176.0 60.960200 515277.0 3716176.0 70.101180 
516277.0 3716176.0 24.381030 517277.0 3716176.0 30.480100 518277.0 3716176.0 30.480100 
519277.0 3716176.0 30.480100 520277.0 3716176.0 33.531160 521277.0 3716176.0 27.429040 
522277.0 3716176.0 27.429040 511277.0 3717176.0 48.771210 512277.0 3717176.0 54.161130 
513277.0 3717176.0 60.960200 514277.0 3717176.0 60.960200 515277.0 3717176.0 42.669090 
516277.0 3717176.0 30.480100 517277 .o 3717176.0 30.480100 518277.0 3717176.0 33.531160 
519277.0 3717176.0 36.579170 520277.0 3717176.0 30.480100 521277.0 3717176.0 27.429040 
522277.0 3717176.0 27.429040 511277.0 3713176.0 42.669090 512277.0 3713176.0 36.579170 
513277.0 3713176.0 36.579170 514277.0 3713176.0 36.579170 511277.0 3712176.0 36.579170 
512277.0 3712176.0 39.621080 513277.0 3712176.0 39.621080 514277.0 3712176.0 33.531160 
511277.0 3711176.0 48.771210 512277.0 3711176.0 64.011250 513277.0 3711176.0 39.621080 
514277.0 3711176.0 45.720150 516500.0 3708100.0 67.668870 518100.0 3709350.0 79.251300 
514500.0 3708800.0 80.470510 517300.0 3714400.0 76.200250 
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• ISCLT IIIPIIT DATA (CONT.) • 

• AMBIENT AIR TEMPERATURE (DEGREES KELVIN) • 

STABILITY STABILITY STABILITY STABILITY STABILITY STABILITY 
CATEGORY 1 CATEGORY 2 CATEGORY 3 CATEGORY 4 CATEGORY 5 CATEGORY 6 

SEASON 1 293.0000 293.0000 293.0000 293.0000 293.0000 293.0000 

• IIIXING LAYER IIEIGHT CIIETERS) • 

SEASON 1 
WINO SPEED WIND SPEED WIND SPEED WINO SPEED WINO SPEED WINO SPEED 
CATEGORY 1 CATEGORY 2 CATEGORY 3 CATEGORY 4 CATEGORY 5 CATEGORY 6 

STABILITY CATEGORY 10. 100000£+050. 100000£+050. 100000E+OSO. 100000E+050. 100000E+OS0.100000E+05 
STABILITY CATEGORY 20.100000E+050.100000E+050.100000E+050.100000E+050.100000E+050.100000E+05 
STABILITY CATEGORY 30.100000E+050.100000E+050.100000E+Q50.100000E+050.100000E+050.100000E+05 
STABILITY CATEGORY 40.100000E+050.100000E+050.100000E+050.100000E+050.100000E+OS0.100000E+05 
STABILITY CATEGORY 50.100000E+050.100000E+050.100000E+050.100000E+050.100000E+050.100000E+05 
STABILITY CATEGORY 60.100000E+050.100000E+050.100000E+050.100000E+050.100000E+050.100000E+05 

• FREQUENCY OF OCCURRENCE OF WINO SPEED, DIRECTION ANO STABILITY • 

SEASON 1 

STABILITY CATEGORY 1 

WIND SPEED WINO SPEED WIND SPEED IIINO SPEED WIND SPEED WIND SPEED 
CATEGORY 1 CATEGORY 2 CATEGORY 3 CATEGORY 4 CATEGORY 5 CATEGORY 6 

DIRECTION ( 1.5000MPS)( 2.5000MPS)( 4.3000MPSlC 6.80DOMPS)( 9.5000MPS)(12.5DOOMPS) 
(DEGREES) 

o.ooo 0.00032002 0.00034002 0.00000000 0.00000000 0.00000000 0.00000000 
22.500 0.00047003 0.00046003 0.00000000 0.00000000 0.00000000 0.00000000 
45.000 0.00006000 0.00034002 0.00000000 0.00000000 0.00000000 0.00000000 
67.500 0.00007000 0.00046003 0.00000000 0.00000000 0.00000000 0.00000000 
90.000 0.00009001 0.00057004 0.00000000 0.00000000 0.00000000 0.00000000 

112.500 0.00024002 0.00068005 0.00000000 0.00000000 0.00000000 0.00000000 
135.000 0.00024002 0.00068005 0.00000000 0.00000000 0.00000000 0.00000000 
157.500 0.00034002 0.00046003 0.00000000 0.00000000 0.00000000 0.00000000 
180.000 0.00100007 0.00126009 0.00000000 0.00000000 0.00000000 0.00000000 
202.500 0.00017001 0.00023002 0.00000000 0.00000000 0.00000000 0.00000000 
225.000 0.00028002 0.00091006 0.00000000 0.00000000 0.00000000 0.00000000 
247.500 0.00038003 0.00068005 0.00000000 0.00000000 0.00000000 0.00000000 
270.000 0.00055004 0.00091006 0.00000000 0.00000000 0.00000000 0.00000000 
292.500 0.00002000 0.00011001 0.00000000 0.00000000 0.00000000 0.00000000 
315.000 0.00017001 0.00023002 0.00000000 0.00000000 0.00000000 0.00000000 
337.500 0.00015001 0.00011001 0.00000000 0.00000000 0.00000000 0.00000000 

--PAGE 8 **** 
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I • ISCI.T IIIPUT DATA CCONT .) • 

I 
• mCUIICT Of IXQJRRENCE Of IIIIID SPEED, DIRECTII* AIID STABILITY • 

SEASON 1 

STABILITY CATEGORY 2 

111110 SPEED IIIIID SPEED IIIND SPEED 111110 SPEED IIIND SPEED IIIND SPEED 
CATEGORY 1 CATEGORY 2 CATEGORY 3 CATEGORY 4 CATEGORY 5 CATEGORY 6 

DIRECTII* ( 1.5DDGIIPSlC 2.500CMPS)( 4.3DDOMPS)( 6.11000MPS)( 9.5DDOIIPS)C12.5DDOIIPS) 
(DEGREES) 

O.DDO 0.000931107 O.DD263018 O.DD240017 O.DDOOOODD O.DDOOOOOO O.DDDDDOOO 
Z2.5DD 0.00051004 O.DD114008 O.DD1030D7 O.OOOOOODD 0.00000000 0.00000000 
45.DDO O.ODDBD006 0.00263018 O.DD126009 O.OOOOOODD O.DDOOOOOO O.ODODDDOO 
67.5DD O.DDD68005 0.00148010 O.DDDS7DD!o O.OOOOOODD 0.00000000 O.DDODDDDO 
9D.DDO O.DD15ZD11 O.DD217015 O.DD137010 0.00000000 0.00000000 O.DOOODDOO 

112.5DD O.DD100007 0.00320022 0.00137010 0.00000000 O.DDOOOOOO O.ODODDOOO 
135.000 0.00077005 0.00342024 0.00205014 0.00000000 0.00000000 0.00000000 
157.500 0.00087DD6 O.DD205014 0.00091006 0.00000000 0.00000000 O.DDOOOOOO 
180.000 0.00242017 0.00457032 0.00297021 0.00000000 0.00000000 0.00000000 
202.5DD 0.00083006 0.00171012 0.00160011 0.00000000 0.00000000 0.00000000 
225.000 0.00101007 0.00331023 0.00263018 0.00000000 0.00000000 0.00000000 
247.500 0.00139010 0.00217015 0.00194014 0.00000000 0.00000000 0.00000000 
270.000 0.00195014 0.00263018 0.00297021 o.oooooooo 0.00000000 0.00000000 
292.500 0.00061004 0.00091006 0.00068005 o.oooooooo 0.00000000 0.00000000 
315.000 0.00102007 0.00228016 0.00068005 o.oooooooo 0.00000000 o.oooooooo 
337.500 0.00060004 0.00080006 0.00068005 0.00000000 0.00000000 0.00000000 

SEASON 1 

STABILITY CATEGORY 3 

WIND SPEED WIND SPEED WIND SPEED WIND SPEED WIND SPEED WIND SPEED 
CATEGORY 1 CATEGORY 2 CATEGORY 3 CATEGORY 4 CATEGORY 5 CATEGORY 6 

DIRECTION ( 1.5000MPS)( 2.5000MPS)( 4.3000MPS)( 6.8000MPS)( 9.5DOOMPS)(12.5000MPS) 
(DEGREES) 

o.ooo 0.00029002 0.00263018 0.00662046 0.00068005 0.00000000 0.00000000 
22.500 0.00020001 0.00126009 0.00308022 0.00046003 0.00000000 0.00000000 
45.000 0.00034002 0.00148010 0.00354025 0.00000000 0.00000000 0.00000000 
67.500 0.00019001 0.00103007 0.00285020 0.00023002 0.00000000 0.00000000 
90.000 0.00047003 0.00354025 0.00479034 0.00023002 0.00000000 0.00000000 

112.500 0.00016001 0.00251018 0.00411029 0.00080006 0.00000000 0.00000000 
135.000 0.00042003 0.00274019 0.00719050 0.00057004 0.00000000 0.00000000 
157.500 0.00064004 0.00240017 0.00468033 0.00068005 0.00000000 0.00000000 
180.000 0.00057004 0.00502035 0.01119079 0.00297021 0.00000000 0.00000000 
202.500 0.00027002 0.00228016 0.00388027 0.00091006 0.00000000 0.00000000 
225.000 0.00043003 0.00285020 0.00457032 0.00080006 0.00011001 0.00000000 
247.500 0.00063004 0.00228016 0.00525037 0.00023002 0.00000000 0.00000000 
270.000 0.00015001 0.00228016 0.00411029 0.00034002 0.00000000 0.00000000 
292.500 0.00004000 0.00068005 0.00251018 0.00068005 0.00000000 o.oooooooo 
315.000 0.00013001 0.00194014 0.00479034 0.00091006 0.00000000 0.00000000 
337.500 0.00019001 0.00103007 0.00388027 0.00034002 0.00000000 0.00000000 
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• I SCI. T IIIPUT DATA (COIIT.) • 

• REGUEICY OF OCCURRENCE OF IIIIID SPEED, DIRECTION AND STABILITY • 

! SEASDII 1 

STABILITY CATEGDRY 4 

IIIIID SPEED IIIIID SPEED IIIIID SPEED IIIIID SPEED IIIIID SPEED IIIIID SPEED 
CATEGDRY 1 CATEGDRY 2 CATEGDRY 3 CATEGDRY 4 CATEGDRY 5 CATEGDRY 6 

DIRECTION ( 1.5000MPS)( 2.5000MPS)( 4.3000MPS)( 6.8000MPS)( 9.5DDOMPS)(12.5000MPS) 

(DEGREES) 
0.000 0.00189013 0.00799056 0.02123149 0.02089147 0.00377026 0.00011001 

22.500 0.00114008 0.00537038 0.01096077 0.00479034 0.00126009 0.00000000 
45.000 0.00095007 0.00342024 0.00662046 0.00285020 0.00000000 0.00000000 
67.500 0.00087006 0.00251018 0.00708050 0.00171012 0.00000000 0.00000000 
90.000 0.00179013 0.00822058 0.00868061 0.00308022 0.00000000 0.00000000 

112.500 0.00155011 0.00833058 0.00868061 0.00263018 0.00000000 0.00000000 
135.000 0.00300021 0.01301091 0.02078146 0.00594042 0.00011001 0.00000000 
157.500 0.00139010 0.00674047 0.02032143 0.01073075 0.00068005 0.00023002 
180.000 0.00180013 0.01358095 0.02626184 0.02763194 0.00263018 0.00023002 
202.500 0.00084006 0.00354025 0.00616043 0.00582041 0.00034002 0.00000000 
225.000 0.00105007 0.00445031 0.00411029 0.00411029 0.00000000 0.00000000 
247.500 0.00082006 0.00331023 0.00194014 0.00171012 0.00011001 0.00000000 
270.000 0.00038003 0.00400028 0.00320022 0.00171012 0.00000000 0.00000000 
292.500 0.00072005 0.00228016 0.00559039 0.00411029 0.00023002 0.00011001 
315.000 0.00059004 0.00354025 0.01199084 0.01279090 0.00160011 0.00011001 
337.500 0.00052004 0.00285020 0.00822058 0.00982069 0.00046003 0.00000000 

SEASON 1 

STABILITY CATEGORY 5 

WIND SPEED WIND SPEED WIND SPEED WIND SPEED WIND SPEED WIND SPEED 
CATEGORY 1 CATEGORY 2 CATEGORY 3 CATEGORY 4 CATEGORY 5 CATEGORY 6 

DIRECTION ( 1.5000MPS)( 2.5000MPS)( 4.3000MPSl( 6.8000MPS)( 9.5000MPS)(12.5000MPS) 
(DEGREES) 

0.000 0.00000000 0.00479034 0.00491034 0.00000000 0.00000000 0.00000000 
22.500 0.00000000 0.00388027 0.00274019 0.00000000 0.00000000 0.00000000 
45.000 0.00000000 0.00194014 0.00137010 0.00000000 0.00000000 0.00000000 
67.500 0.00000000 0.00171012 0.00285020 0.00000000 0.00000000 0.00000000 
90.000 0.00000000 0.00400028 0.00434030 0.00000000 0.00000000 0.00000000 

112.500 0.00000000 0.00605042 0.00228016 0.00000000 0.00000000 0.00000000 
135.000 0.00000000 0.01164082 0.00297021 0.00000000 0.00000000 0.00000000 
157.500 0.00000000 0.00685048 0.00365026 0.00000000 0.00000000 0.00000000 
180.000 0.00000000 0.01164082 0.00742052 0.00000000 0.00000000 0.00000000 
202.500 0.00000000 0.00388027 0.00240017 0.00000000 0.00000000 0.00000000 
225.000 0.00000000 0.00377026 0.00126009 0.00000000 0.00000000 0.00000000 
247.500 0.00000000 0.00377026 0.00103007 0.00000000 0.00000000 0.00000000 
270.000 0.00000000 0.00308022 0.00103007 0.00000000 0.00000000 0.00000000 
292.500 0.00000000 0.00160011 0.00342024 0.00000000 0.00000000 0.00000000 
315.000 0.00000000 0.00217015 0.00616043 0.00000000 0.00000000 0.00000000 
337.500 0.00000000 0.00137010 0.00126009 0.00000000 0.00000000 0.00000000 
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• ISCLT IIIPIIT DATA (CONT.) • 

• FREQUENCY OF OCCURRENCE OF WIIID SPEED, DIRECTION A11D STABILITY • 

lEASON 1 

STABILITY CATEGORY 6 

WIIID SPEED WIND SPEED WIIID SPEED WIIID SPEED WIIID SPEED WIIID SPEED 
CATEGORY 1 CATEGORY 2 CATEGORY 3 CATEGORY 4 CATEGORY 5 CATEGORY 6 

DIRECTION ( 1.50DDMPS)( 2.50DOMPS)( 4.3000MPS)( 6.1000MPS)( 9.5000MP$)(12.5000MPS) 

(DEGREES) 
o.ooo 0.00626044 0.00662046 0.00000000 D.OOOOOOOO 0.00000000 D.oooooooo 

22.500 0.00442031 0.00411029 0.00000000 0.00000000 0.00000000 D.OOOOOOOO 
45.000 0.00215015 0.00183013 0.00000000 0.00000000 0.00000000 0.00000000 
67.500 0.00313022 0.00388027 0.00000000 0.00000000 0.00000000 0.00000000 
90.000 0.00875061 0.00925065 0.00000000 0.00000000 0.00000000 0.00000000 

112.500 0.01413099 0.00993070 0.00000000 0.00000000 0.00000000 0.00000000 
135.000 0.01685118 0.01119079 0.00000000 0.00000000 0.00000000 0.00000000 
157.500 0.01255088 0.00811057 0.00000000 0.00000000 0.00000000 0.00000000 
180.000 0.01656116 0.01621114 0.00000000 0.00000000 0.00000000 0.00000000 
202.500 0.00573040 0.00582041 0.00000000 0.00000000 0.00000000 0.00000000 
225.000 0.00513036 0.00491034 0.00000000 0.00000000 0.00000000 0.00000000 
247.500 0.01214085 0.00605042 0.00000000 0.00000000 0.00000000 0.00000000 
270.000 0.01282090 0.00651046 0.00000000 0.00000000 0.00000000 0.00000000 
292.500 0.00687048 0.00639045 0.00000000 0.00000000 0.00000000 0.00000000 
315.000 0.00475033 0.00548038 0.00000000 0.00000000 0.00000000 0.00000000 

337.500 0.00109008 0.00137010 0.00000000 0.00000000 0.00000000 0.00000000 

• VERTICAL POTENTIAL TEMPERATURE GRADIENT (DEGREES KELVIN/METER) • 

WIND SPEED WIND SPEED WIND SPEED WIND SPEED WIND SPEED WIND SPEED 
CATEGORY I CATEGORY 2 CATEGORY 3 CATEGORY 4 CATEGORY 5 CATEGORY 6 

STABILITY CATEGORY ID.OOOOOOE+OOO.OOOOOOE+OOO.OOOOOOE+OOO,DOOOOOE+OOO.OOOOOOE+DOO.OOOOOOE+OO 

STABILITY CATEGORY 20.000000E+OOO.OOOOOOE+OOO.OOOOOOE+OOO.OOOOOOE+OOO.OOOOOOE+OOO.OOOOOOE+OO 

STABILITY CATEGORY 30.000000E+OOO.OOOOOOE+OOO.OOOOOOE+OOO.OOOOOOE+OOO.OOOOOOE+OOO.OOOOOOE+OO 

STABILITY CATEGORY 40.000000E+OOO.OOOOOOE+OOO.OOOOOOE+OOO.OOOOOOE+OOO.OOOOOOE+OOO.OOOOOOE+OO 

STABILITY CATEGORY 50.200000E·OI0.200000E·010.200000E·010,200000E·OI0.200000E·010.200000E·OI 

STABILITY CATEGORY 60.350000E·010.350000E·010.350000E·OI0.350000E·OI0.350000E·OI0.350000E·01 

• WINO PROFILE POWER LAW EXPONENTS • 

WIND SPEED WINO SPEED WIND SPEED WIND SPEED WIND SPEED WIND SPEED 
CATEGORY 1 CATEGORY 2 CATEGORY 3 CATEGORY 4 CATEGORY 5 CATEGORY 6 

STABILITY CATEGORY 10.700000E·010.700000E·OI0.700000E·OI0.700000E·010.700000E·OI0.700000E·01 

STABILITY CATEGORY 20.700000E·010.700000E·010.700000E·OI0.700000E·010.700000E·010.700000E·01 

STABILITY CATEGORY 30.100000E+000.100000E+000.100000E+000,100000E+000.100000E+000.100000E+OO 

STABILITY CATEGORY 40.150000E+000.150000E+000.150000E+000.150000E+000,150000E+OOO.I50000E+OO 
STABILITY CATEGORY 50.350000E+000.350000E+000.350000E+000.350000E+000,350000E+000.350000E+OO 

STABILITY CATEGORY 60.550000E+000.550000E+000.550000E+000.550000E+000.550000E+000.550000E+OO 

--PAGE 

NOTE THAT BUILDING DIMENSIONS ON CARD GROUP 17 FOR SOURCE NO. I DO NOT MEET THE SCHULMAN•SCIRE CRITERIA. 

THEREFORE, DIRECTION SPECIFIC BUILDING DIMENSIONS WILL BE READ, BUT NOT USED BY THE MODEL. 

11 **** 
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• IQUIICE INPUT DATA • 

C T ICIUIICE ICIUIICE X T EMISSION lASE I 

l
c A A IIIJMBER TYPE COORDINATE COORDINATE HEIGHT ELEV· I 

I P (Ml (M) (M) ATION I 
• SOURCE DETAILS DEPENDING ON TYPE • 

D E (M) I 

········-··········---------------------------·······---------------------------------------------------------------------------
. I 1 STACK 516322.711 3711890.DD 22.16 34.44 GAS EXIT TEMP (DEG II:)• 427.59, GAS EXIT VEL. (MISEC)• 16.61, 

\ ' 

STACK DIAMETER (M)• 3.423, HEIGHT OF ASSO. BLDG. (Ml• 13.60, WIDTH OF 
ASSO. BLDG. (II)• 105.12, IIAICE EFFECTS FLAG • 0 

• SOURCE STRENGTHS ( GRAMS PER SEC ) • 
SEASON 1 SEASON 2 SEASON 3 SEASON 4 

1 .04300E+01 

WARNING • NW/HB > 5 FDR SOURCE 1 PROG. USES LATERAL VIRTUAL DIST. FDR UPPER IICIUNO OF CONCENTRATION (DEPOSITION). IF LOWER 

IOUNO IS DESIRED SET WAKE EFFECTS FLAG (IIAICE) • 1 AND ~RUII 
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I .. IIIIIUAI. CRGIIII LEVEL COIICENTRATIOII ( lllcaoGRAMS PER CUBIC IIETER ) FROII ALL SOURCES -a I NED (COIIT.) •• 

• DISCRETE RECEPTORS • 

• ' COIICENTRATIOII • ' COIICENTRATIOII • ' COIICENTRATIOII 

DISTANCE DISTIIICE DISTANCE DISTANCE DISTANCE DISTANCE 

r eiETERS) ei[TERS ) CIIETERS) (IIETERS l (IIETERSl (IIETERS ) 

i ···---··············------------------------------------------------------------------------------------------------

516377.0 3710178.0 o. 153552 516477.0 3710178.0 0.126483 516577.0 3710878.0 o. 114946 

r'- 516677.0 3710878.0 o. 102148 516m.o 3710878.0 0.090256 516877.0 3710878.0 0.081171 

I 516977.0 3710178.0 0.091841 517077.0 3710878.0 0.092913 517177.0 3710878.0 o. 103861 

515277.0 3710778.0 0.091326 515377.0 3710778.0 0.078163 515477.0 3710778.0 0.092217 

515577.0 3710778.0 0.085273 515677.0 3710778.0 o. 106175 515m.o 3710778.0 0.138944 

i 515877.0 3710778.0 D. 133367 515977.0 3710778.0 o. 162551 516077.0 3710778.0 0.221966 

( 516177.0 3710778.0 o. 182963 516277.0 3710778.0 0.213723 516377.0 3710778.0 o. 116130 

516477.0 3710778.0 o. 175904 516577.0 3710778.0 o. 144758 516677.0 3710778.0 o. 147285 

( 
516m.o 3710778.0 0.115676 516877.0 3710778.0 o. 113104 516977.0 3710778.0 0.126241 

517077.0 3710778.0 o. 125677 517177.0 3710778.0 0.101984 515277.0 3710678.0 0.087005 

515377.0 3710678.0 0.087278 515477.0 3710678.0 0.095969 515577.0 3710678.0 0.097796 

515677.0 3710678.0 0.100400 515m.o 3710678.0 0.115646 515877.0 3710678.0 0.146828 

J 
515977.0 3710678.0 o. 198330 516077.0 3710678.0 0.235421 516177.0 3710678.0 0.217893 

\ 516277.0 3710678.0 0.224289 516377.0 3710678.0 0.220348 516477.0 3710678.0 0.188254 

516577.0 3710678.0 o. 176785 516677.0 3710678.0 o. 162719 516m.o 3710678.0 o. 131173 

516877.0 3710678.0 0.111727 516977.0 3710678.0 o. 111333 517077.0 3710678.0 0.110893 

517177.0 3710678.0 o. 100281 515277.0 3710578.0 0.096487 515377.0 3710578.0 0.097761 

515477.0 3710578.0 0.119932 515577.0 3710578.0 o. 123805 515677.0 3710578.0 0.115642 

515m.o 3710578.0 0.150100 515877.0 3710578.0 0.178623 515977.0 3710578.0 0.211242 

516077.0 3710578.0 0.220498 516177.0 3710578.0 0.254845 516277.0 3710578.0 0.260132 

516377.0 3710578.0 0.286057 516477.0 3710578.0 0.247566 516577.0 3710578.0 0.210740 

516677.0 3710578.0 0.176446 516m.o 3710578.0 0.118439 516877.0 3710578.0 0.100180 

516977.0 3710578.0 0.090511 517077 .o 3710578.0 0.099096 517177.0 3710578.0 0.098702 

515277.0 3710478.0 0.098933 515377.0 3710478.0 0.120264 515477.0 3710478.0 0.136721 

515577.0 3710478.0 0.141902 515677.0 3710478.0 0.132729 515m.o 3710478.0 0.162170 

515877.0 3710478.0 0.208914 515977.0 3710478.0 0.243599 516077.0 3710478.0 0.257114 

516177.0 3710478.0 0.293635 516277.0 3710478.0 0.297419 516377.0 3710478.0 0.293139 

516477.0 3710478.0 0.256717 516577.0 3710478.0 0.221607 516677.0 3710478.0 o. 188537 

516m.o 3710478.0 0.143092 516877.0 3710478.0 0.108101 516977.0 3710478.0 0.108106 

517077.0 3710478.0 0.097854 517177.0 3710478.0 0.097204 515277.0 3710378.0 0.101272 

515377.0 3710378.0 0.112750 515477.0 3710378.0 o. 127346 515577.0 3710378.0 o. 145892 

515677.0 3710378.0 0.165725 515m.o 3710378.0 o. 189642 515877.0 3710378.0 0.220285 

515977.0 3710378.0 0.253719 516077.0 3710378.0 0.239034 516177.0 3710378.0 0.270426 

516277.0 3710378.0 0.273306 516377.0 3710378.0 0.269813 516477.0 3710378.0 0.216136 

516577.0 3710378.0 0.208801 516677.0 3710378.0 o. 180343 516m.o 3710378.0 0.153872 

516877.0 3710378.0 0.142296 516977.0 3710378.0 0.106504 517077.0 3710378.0 0.096615 

517177 .o 3710378.0 0.095750 515277.0 3712276.0 0.073960 515377.0 3712276.0 o.o1om 
515477.0 3712276.0 0.066485 515577.0 3712276.0 0.058502 515677.0 3712276.0 0.054306 

515m.o 3712276.0 0.041517 515877.0 3712276.0 0.034582 515977.0 3712276.0 0.031272 

516077.0 3712276.0 0.036833 516177.0 3712276.0 0.072937 516277.0 3712276.0 0.151577 

516377.0 3712276.0 o. 101767 516477.0 3712276.0 0.033321 516577.0 3712276.0 0.026246 

516677 .o 3712276.0 0.028516 516m.o 3712276.0 0.030047 516877.0 3712276.0 0.046170 

516977.0 3712276.0 0.048927 517077.0 3712276.0 0.054138 517177.0 3712276.0 0.060604 

515277.0 3712376.0 0.079291 515377.0 3712376.0 0.076582 515477.0 3712376.0 0.073506 
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I .. ANIIUAL GRliUIID LEVEL CDNCENTRATJOII ( IIICROGRAMS PER CUBIC IIETER ) fROII ALL SOURCES COIIBINED (COIIT.) •• 
{ 

• DISCRETE RECEPTORS • 

I X ' CDNCENTRATIOII X ' CDNCENTRATIOII X ' COIICENTRATIOII 

DISTANCE DISTANCE DISTANCE DISTANCE DISTANCE DISTANCE 

r·;: (METERS) (IIETERS ) (IIETERS) (IIETERS ) (IIETERS) (IIETERS ) 

···········--·--···-···············--·······-·-········-------·-······-·········--······················-··········· 

515577.D 3712376.0 0.069318 515677.0 3712376.0 o.06m9 515m.o 3712376.0 0.059957 

515877.0 3712376.0 0.054627 515977.0 3712376.0 0.059029 516077.0 3712376.0 0.064527 

516177.0 3712376.0 o. 102739 516277.0 3712376.0 o. 134825 516377.0 3712376.0 0.097776 

516477.0 3712376.0 0.048617 516577.0 3712376.0 0.029137 516677.0 3712376.0 0.030215 

516m.o 3712376.0 0.043491 516877.0 3712376.0 0.050562 516977.0 3712376.0 0.056430 

) 517077.0 3712376.0 0.062939 517177.0 3712376.0 0.070452 515277.0 3712476.0 0.093533 

515377.0 3712476.0 0.092021 515477.0 3712476.0 0.082497 515577.0 3712476.0 0.080501 
\ 

515677.0 3712476.0 0.085708 515m.o 3712476.0 0.074422 515877.0 3712476.0 0.060089 

515977.0 3712476.0 0.058204 516077.0 3712476.0 0.070703 516177.0 3712476.0 o. 113491 

516277.0 3712476.0 o. 137579 516377.0 3712476.0 o. 106885 516477.0 3712476.0 0.064764 

516577.0 3712476.0 0.034856 516677.0 3712476.0 0.041596 516m.o 3712476.0 0.046751 

516877.0 3712476.0 0.061934 516977.0 3712476.0 0.064770 517077.0 3712476.0 0.070977 

517177.0 3712476.0 0.072161 515277.0 3712576.0 o. 102307 515377.0 3712576.0 0.101886 

515477.0 3712576.0 0.092621 515577.0 3712576.0 0.092193 515677.0 3712576.0 0.096423 

515m.o 3712576.0 0.083400 515877.0 3712576.0 0.070160 515977.0 3712576.0 0.062542 

516077.0 3712576.0 0.084065 516177.0 3712576.0 0.112191 516277.0 3712576.0 0.153333 

l' 
516377.0 3712576.0 0.125756 516477.0 3712576.0 0.085199 516577.0 3712576.0 0.048748 

516677.0 3712576.0 0.045484 516m.o 3712576.0 0.051530 516877.0 3712576.0 0.064578 

516977.0 3712576.0 0.076103 517077.0 3712576.0 0.074388 517177.0 3712576.0 0.078987 

515277.0 3712676.0 0.102837 515377.0 3712676.0 0.103085 515477.0 3712676.0 0.113448 

515577.0 3712676.0 0.109633 515677.0 3712676.0 0.098954 515m.o 3712676.0 0.088869 

515877.0 3712676.0 0.080097 515977.0 3712676.0 0.073392 516077.0 3712676.0 0.091766 

516177.0 3712676.0 0.139693 516277.0 3712676.0 0.158992 516377.0 3712676.0 0.135420 

516477.0 3712676.0 0.099138 516577.0 3712676.0 0.068151 516677.0 3712676.0 0.052315 

516m.o 3712676.0 0.056220 516877.0 3712676.0 0.060930 516977.0 3712676.0 0.074946 

517077 .o 3712676.0 0.083994 517177.0 3712676.0 0.085947 515277.0 3712776.0 0.103610 

515377.0 3712776.0 0.104387 515477.0 3712776.0 0.101204 515577.0 3712776.0 0.110889 

515677.0 3712776.0 0.101617 515m.o 3712776.0 0.076057 515877.0 3712776.0 0.086717 

515977.0 3712776.0 0.087662 516077.0 
< 

3712776.0 0.113532 516177.0 3712776.0 0.144967 
\ 516277.0 3712776.0 0.162337 516377.0 3712776.0 D. 157374 516477.0 3712776.0 0.109390 

516577.0 3712776.0 0.080321 516677 .o 3712776.0 0.056019 516m.o 3712776.0 0.059117 

J 

516877.0 3712776.0 0.066626 516977.0 3712776.0 0.074505 517077.0 3712776.0 0.087827 

517177.0 3712776.0 0.095436 515277.0 3712876.0 0.112509 515377.0 3712876.0 o. 110049 

515477.0 3712876.0 0.101750 515577.0 3712876.0 0.093705 515677.0 3712876.0 0.104626 

515m.o 3712876.0 0.079819 515877.0 3712876.0 0.082931 515977.0 3712876.0 0.094728 

516077.0 3712876.0 0.133130 516177.0 3712876.0 0.148847 516277.0 3712876.0 o. 164277 

516377.0 3712876.0 0.159968 516477.0 3712876.0 o. 127305 516577.0 3712876.0 0.097497 

516677.0 3712876.0 0.071583 516m.o 3712876.0 0.067285 516877.0 3712876.0 0.073431 

516977.0 3712876.0 0.074678 517077.0 3712876.0 0.086887 517177.0 3712876.0 0.093535 

515277.0 3712976.0 0.117519 515377.0 3712976.0 0.110071 515477.0 3712976.0 0.102678 

515577.0 3712976.0 0.095602 515677 .o 3712976.0 0.089162 515m.o 3712976.0 0.083701 

515877.0 3712976.0 0.098906 515977.0 3712976.0 0.122548 516077.0 3712976.0 0.150609 

516177.0 3712976.0 0.182474 516277.0 3712976.0 0.179142 516377.0 3712976.0 0.174953 

516477 .o 3712976.0 0.142905 516577 .o 3712976.0 0.113092 516677.0 3712976.0 0.086470 
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.. ANNUAL GROUND LEVEL CONCENTRATION C IIICIOGRAIIS P£1 aJBIC IETER ) FRON ALL SOURCES COIIBINED (CliNT.) -
• DISCRETE IECEPTDRS • 

X T CONCENTRATION X T CONCENTRATION X T CONCENTRATION 

DISTANCE DISTANCE DISTANCE DISTANCE DISTANCE DISTANCE 

CIETEIS) CIIETERS ) CIETERS) CIETERS ) CIETERS) CIIETEIS ) 

---···-·-······-········-···················································-------------------·······--------------

516m.a 3712976.a a.a702Z9 516877.a 3712976.a o.a75211 516977.a 3712976.a 0.080741 

517077.a 3712976.a 0.081058 517177.0 3712976.0 0.086801 515277.a 3713a76.a 0.117087 

515377.0 3713a76.0 a. 11044a 515477.0 3713076.0 o. 103916 515577.0 3713076.0 0.097752 

515677.a 3713a76.0 0.092225 515m.o 3713076.0 0.087631 515877.0 3713076.0 0.093776 

515977.a 3713076.0 o. 114143 516077.0 3713076.0 0.137720 516177.0 3713a76.0 o. 164016 

516277.0 3713076.a o. 192264 516377.0 3713076.a o. 172632 516477.0 3713076.0 0.156920 

516577.0 3713076.a a.127429 516677.0 3713076.0 0.109455 516m.o 3713076.0 0.090509 

516877.0 3713076.0 o.a77097 516977.a 3713076.a 0.081664 517077.0 3713076.a 0.086515 

517177.a 3713076.0 a.091420 515277.a 3713176.a o. 116981 515377.a 3713176.a 0.111095 

515477.0 3713.176.0 o. 105384 515577.0 3713176.0 a. 1ooo57 515677.a 3713176.a 0.095352 

515m.o 3713176.0 0.100541 515877.0 3713176.0 a. 11111a 515977.a 3713176.0 o. 127445 

516077.0 3713176.0 a. 165122 516177.a 3713176.0 o. 176689 516277.0 3713176.0 a.204092 

516377.a 3713176.0 0.200108 516477.a 3713176.0 0.169662 516577.0 3713176.0 0.140641 

516677.a 3713176.0 0.113761 516m.a 3713176.0 0.096888 516877.0 3713176.0 0.085287 

516977.0 3713176.0 a.077180 517077.a 3713176.0 0.086768 517177.0 3713176.a 0.120346 

515277.0 3712176.0 0.075481 515377.0 3712176.0 0.065187 515477.0 3712176.0 0.065938 

515577.0 3712176.0 0.051188 515677.0 3712176.0 a.041251 515m.o 3712176.0 0.032047 

515877.0 3712176.0 a.024m 515977.0 3712176.0 0.024758 516077.a 3712176.0 0.044669 

516177.0 3712176.a 0.073691 515277.0 3712076.0 0.065844 515377.0 3712076.0 0.060900 

515477.0 3712076.0 0.058866 515577.0 3712076.0 0.043120 515677.0 3712076.0 0.039059 

515m.o 3712076.0 0.029719 515877.0 3712076.0 0.024519 515977.0 3712076.0 0.027822 

516077.0 3712076.0 0.028693 516177.0 3712076.0 0.075511 515277.0 3711976.0 0.069745 

515377.0 3711976.0 0.063974 515477.0 3711976.0 0.049766 515577.0 3711976.0 0.038450 

515677.0 3711976.0 0.033383 515m.o 3711976.0 0.023776 515877.0 3711976.0 0.020210 

515977.0 3711976.0 0.023529 516077.0 3711976.0 0.031733 516177.0 3711976.0 0.038901 

515277.0 3711876.0 0.074943 515377.0 3711876.0 0.056635 515477.0 3711876.0 0.053185 

515577.0 3711876.0 0.040909 515677.0 3711876.0 0.031141 515m.o 3711876.0 0.021223 

515877.0 3711876.0 0.016999 515977.0 3711876.0 0.019275 516077.0 3711876.0 0.026153 

516177.0 3711876.0 0.046651 515277.0 3711776.0 0.066216 515377.0 3711776.0 0.054332 

515477.0 3711776.0 0.045765 515577 .o 3711776.0 0.034801 515677.0 3711776.0 0.026157 

515m.o 3711776.0 0.017401 515877.0 3711776.0 0.013082 515977.0 3711776.0 0.013124 

516077.0 3711776.0 0.015681 516177.0 3711776.0 0.028322 515277.0 3711676.0 0.064672 

515377.0 3711676.0 0.052534 515477.0 3711676.0 0.044783 515577.0 3711676.0 0.034711 

515677.0 3711676.0 0.027104 515m.o 3711676.0 0.016502 515877.0 3711676.0 0.011552 

515977.0 3711676.0 0.011488 516077.0 3711676.0 0.014959 516177.0 3711676.0 0.054652 

515277.0 3711576.0 0.057498 515377.0 3711576.0 0.051642 515477.0 3711576.0 0.045248 

515577.0 3711576.0 0.036985 515677.0 3711576.0 0.026790 515m.o 3711576.0 0.018627 

515877.0 3711576.0 0.016580 515977.0 3711576.0 0.015421 516077.0 3711576.0 0.027228 

516177.0 3711576.0 0.072381 515277.0 3711476.0 0.051905 515377.0 3711476.0 0.048270 

515477.0 3711476.0 0.045616 515577.0 3711476.0 0.036866 515677.0 3711476.0 0.030801 

515m.o 3711476.0 0.030418 515877.0 3711476.0 0.025791 515977.0 3711476.0 0.028288 

516077.0 3711476.0 0.041968 516177.0 3711476.0 0.079240 511277.0 3709378.0 0.081703 

512277.0 3709378.0 0.087965 513277.0 3709378.0 0.096097 514277.0 3709378.0 o. 118068 

515277.0 3709378.0 0.162143 516277.0 3709378.0 0.264361 517277.0 3709378.0 0.109519 
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.. ANNUAL IRCIIND LEVEL I:GIICENTRATIOII ( IIICIIOGRAIIS PER CUBIC IIETER ) FROII ALL SOURCES tiiiiBIMED (I:GIIT.) ** 
• DISCRETE RECEPTORS • 

• ' I:GIICEITRATIOII • ' I:GIICEMTRATIOII • ' I:GIICENTRATIOII 

DISTANCE DISTANCE DISTANCE DISTANCE DISTANCE DISTANCE 

CIIETERS) CIIETERS ) (IIETERS) CIIETERS ) (IIETERS) (IIETERS ) 

················-···-·-·····----------------------------··------····-·-------·--------·-····--·-······-············· 

518217.0 3709371.0 o. 196221 519277.0 3709378.0 0.105487 520217.0 3709378.0 0.079348 

521217.0 3709371.0 0.062876 522277.0 3709378.0 0.048828 511217.0 3708378.0 0.074871 

512217.0 3708378.0 0.068247 513217.0 3708378.0 0.095272 514217.0 3708378.0 o. 126129 

515217.0 3708378.0 o. 155815 516217.0 3708378.0 0.202532 517217.0 3708378.0 o. 181382 

518217.0 3708378.0 0.116778 519217.0 3708378.0 D. 101462 520217.0 3708371.0 0.097431 

521217.0 3708378.0 0.073796 522217.0 3708378.0 0.061063 511217.0 3707378.0 0.065394 

512217.0 3707378.0 0.078903 513217.0 3707378.0 0.100785 514217.0 3707378.0 o. 120681 

515217.0 3707378.0 o. 195407 516217.0 3707378.0 0.237463 517217.0 3707378.0 o. 185170 

518217.0 3707378.0 0.087912 519217.0 3707378.0 0.085317 52D217.0 3707378.0 0.087567 

521217.D 3707378.D O.D84069 522217.0 3707378.D O.D7D264 511217.D 3706378.0 0.067DDD 

512217.0 3706378.D 0.083258. 513217.0 3706378.D 0.1D2810 514217.0 3706378.0 o. 13172D 

515217.D 3706378.D 0. 18842D 516217.D 3706378.0 0.213793 517217.0 3706378.0 D. 153917 

518217.0 37D6378.D D. 101982 519217.D 3706378.D D.D72424 52D217.D 3706378.D D.076224 

521217.0 3706378.D 0.083319 522217.D 3706378.D D.D76387 523217.0 3706378.0 0.065723 

5224D2.D 371D378.D D.D51682 5224D2.D 3711378.D 0.060425 5224D2.D 3712378.0 D.062465 

511217.0 3714176.D D.1095D1 512217.D 3714176.D 0.126912 513217.0 3714176.D o. 141044 

514217.D 3714176.0 D. 14991D 515217.D 3714176.D D.224339 516217.D 3714176.D D.456880 

517217.D 3714176.D D.18DD99 518217.D 3714176.D O.D98628 519217.D 3714176.D D.078662 

52D217.D 3714176.D D.D72109 521217.D 3714176.D 0.065145 522217.D 3714176.D 0.060597 

511217.D 3715176.D o. 163D17 512217.D 3715176.D 0.26D922 513217.D 3715176.D 0.184706 

514217.D 3715176.D D.245178 515217.D 3715176.D 0.31D394 516217.D 3715176.D 0.346378 

517217.0 3715176.0 0.139048 518217.D 3715176.D 0.083382 519217.D 3715176.0 0.075043 

520217.0 3715176.0 D.063831 521217.D 3715176.D O.D63967 522217.D 3715176.0 D.D594DD 

511217.D 3716176.D D.24D765 512217.D 3716176.D D.174399 513217.0 3716176.D D.229736 

514217.D 3716176.D D.256283 515217.0 3716176.0 0.343759 516217.0 3716176.D D.2365D3 

517217.0 3716176.0 D.160615 518217.D 3716176.0 0.017079 519217.0 3716176.0 O.D72455 

520217.D 3716176.0 0.071297 521217.0 3716176.D O.D58815 522217.D 3716176.D D.D54394 

511217.0 3717176.0 0.201240 512217.D 3717176.0 0.228802 513217.D 3717176.D 0.237075 

514217.0 3717176.0 0.243193 515217.D 3717176.0 D.240632 516217.0 3717176.D D.2482D1 

517217.D 3717176.0 0.167613 518217.D 3717176.D D.093335 519217.0 3717176.D D.D76531 

52D277.0 3717176.0 D.063695 521277.0 3717176.D D.D56511 522277.D 3717176.D D.D52609 

511277.0 3713176.0 D.122099 512277.D 3713176.0 D.11D082 513277.0 3713176.D D. 116887 

514277.0 3713176.0 0.140152 511277.0 3712176.0 0.104462 512277.D 3712176.D D. 119249 

513277.D 3712176.0 D.124324 514217.D 3712176.D 0.103143 511277.D 3711176.D D.115086 

512277.0 3711176.D D.148213 513277.D 3711176.D 0.089350 514217.D 3711176.D D.087603 

511277.D 3709378.0 D.D81703 512277.D 3709378.D D.087965 513277.0 37D9378.D D.096097 

514277.0 3709378.0 D. 118068 515277.0 37D9378.D D. 162143 516277.0 3709378.D D.264361 

517277.D 3709378.D D.1D9519 518277.0 37D9378.D D. 196221 519277.0 37D9378.0 D.105487 

520277.D 3709378.D D.D79348 521277.D 3709378.D D.062876 522277.D 3709378.D 0.048828 

511277.D 3708378.0 0.074871 512277.0 3708378.D D.068247 513277.0 3708378.D D.D95272 

514277.D 3708378.0 D.126129 515277.D 3708378.D D. 155815 516217.D 37D8378.0 D.202532 

517277.D 3708378.0 D.181382 518277.0 37D8378.D D.116778 519277.0 37D8378.0 D. 101462 

520277.D 3708378.0 0.097431 521217.0 3708378.D D.073796 522277.0 3708378.D 0.061063 

511277.0 37D7378.0 0.065394 512277.0 3707378.0 0.078903 513277.0 3707378.0 0.100785 
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.. AIIIIUAL &IDUIID LEVEL COIIC£NTRATIIII ( MICROGRAMS PER CUBIC METER ) FROM ALL SOURCES COMBINED (CIIIT.) •• 

r., • DISCRETE RECEPTORS • 

X y COIIC£NTRATIIII X y COIIC£NTRATIIII X y COIICENTRATIDN 

DISTANt£ DISTANt£ DISTANt£ DISTANt£ DISTANt£ DISTANCE 

(METERS) (METERS ) (METERS) (METERS ) (METERS) (METERS ) 

······--------------------------------------------------------------------------------------------------------------
514277.0 3707371.0 0.120681 515277.D 3707371.0 0.195407 516277.0 3707378.0 0.237463 

517277.0 3707378.0 o. 185170 518277.0 3707371.0 0.087912 519277.0 3707378.0 0.085377 

520277.0 3707378.0 0.087567 521277.0 3707371.0 0.084069 522277.0 3707378.0 0.070264 

511277.0 3706378.0 0.067000 512277.0 3706371.0 0.083258 513277.0 3706378.0 o. 102810 

514277.0 3706378.0 o. 131720 515277.0 3706371.0 0.188420 516277.0 3706378.0 0.213793 

517277.0 3706378.0 o. 153977 518277.0 3706371.0 o. 101982 519277.0 3706378.0 0.072424 

520277.0 3706378.0 0.076224 521277.0 3706371.0 0.083319 522277.0 3706378.0 0.076387 

523277.0 3706378.0 0.065723 522402.0 3710378.0 0.051682 522402.0 3711378.0 0.060425 

522402.0 3712378.0 0.062465 511277.0 3714176.0 o. 109501 512277.0 3714176.0 0.126912 

513277.0 3714176.0 o. 141044 514277.0 3714176.0 o. 149910 515277.0 3714176.0 0.224339 

516277.0 3714176.0 0.456880 517277.0 3714176.0 o. 180099 518277.0 3714176.0 0.098628 

519277.0 3714176.0 0.078662 520277.0 3714176.0 0.072109 521277.0 3714176.0 0.065145 

\. 522277.0 3714176.0 0.060597 511277.0 3715176.0 o. 163077 512277.0 3715176.0 0.260922 

513277.0 3715176.0 o. 184706 514277.0 3715176.0 0.245178 515277.0 3715176.0 0.310394 

516277.0 3715176.0 0.346378 517277.0 3715176.0 o. 139048 518277.0 3715176.0 0.083382 

519277.0 3715176.0 0.075043 520277.0 3715176.0 0.063831 521277.0 3715176.0 0.063967. 

522277.0 3715176.0 0.059400 511277.0 3716176.0 0.240765 512277.0 3716176.0 0.174399 

513277.0 3716176.0 0.229736 514277.0 3716176.0 0.256283 515277.0 3716176.0 0.343759 

516277.0 3716176.0 0.236503 517277.0 3716176.0 o. 160615 518277.0 3716176.0 0.077079 

519277.0 3716176.0 0.072455 520277.0 3716176.0 0.071297 521277.0 3716176.0 0.058815 

. 522277.0 3716176.0 0.054394 511277.0 3717176.0 0.201240 512277.0 3717176.0 0.228802 

513277.0 3717176.0 0.237075 514277.0 3717176.0 0.243193 515277.0 3717176.0 0.240632 

516277.0 3717176.0 0.248201 517277.0 3717176.0 o. 167613 518277.0 3717176.0 0.093335 

519277.0 3717176.0 0.076531 520277.0 3717176.0 0.063695 521277.0 3717176.0 0.056511 

522277.0 3717176.0 0.052609 511277.0 3713176.0 0.122099 512277.0 3713176.0 0.110082 

513277.0 3713176.0 0.116887 514277.0 3713176.0 0.140152 511277.0 3712176.0 0.104462 

512277.0 3712176.0 0.119249 513277.0 3712176.0 0.124324 514277.0 3712176.0 0.103143 

511277.0 3711176.0 0.115086 512277.0 3711176.0 0.148213 513277.0 3711176.0 0.089350 

514277.0 3711176.0 0.087603 516500.0 3708100.0 0.289824 518100.0 3709350.0 0.184353 

514500.0 3708800.0 0.131948 517300.0 3714400.0 o. 197587 

• PROGRAM DETERMINED MAXIMUM 10 VALUES • 

X y COIICENTRATIDN 
COORDINATE COORDINATE 

(METERS) (METERS ) 

---------------------------------------
516277.00 3714176.00 0.456880 
516277.00 3714176.00 0.456880 
516277.00 3715176.00 0.346378 
516277.00 3715176.00 0.346378 
515277.00 3716176.00 0.343759 
515277.00 3716176.00 0.343759 
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.. IIUIIIAI. GRCUIID LEVEL CIIIC£NTRATIIII C MICROGRAMS P£11 CUIIC IIETER 

• PROGRAM DETERMINED MAXIMUM 10 VALUES • 

X Y CIIICENTRATIIII 
COORDINATE COORDINATE 

(METERS) 

515277.00 
515277.00 
516277.00 
516177.00 

(METERS ) 

!715176.00 
!715176.00 
!710478.00 
!710478.00 

D.:S10:S94 
0.310!94 
0.297419 
0.293635 

uuaau PAGE 19 ... * 

) FROM ALL SOURCES COMBINED (CIIIT .) -
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1 SOURCES PROCESSED ******************************•********* 
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SECI'ION H.6 

Woodward .Clyde 
Consultants 

1981 MODELING OUTPUT FOR NOx COMPLEX I 



~LEX I (DATED 90095) 
IOIIIAN ENVIRONMENTAL ENGINEERING VER. 6.27 

SESSION INFtlliiATION 

INPUT DATA FILE NAME : ICNOX81.DTA 
OUTPUT LIST FILE NAME : ICNOX81.LST 
MET DATA FILE NAME : c:\bee\shyggg81.bin 



liTEltNATUIIIAt· PAP£11 • COG£N. 
IXIMPLEX 

IXIMPLEX l COATED 90095) 

110X SCREEN • 1981 SIIIEVEPOIIT/LONilVIEW BINARY MET. DATA 

GENERAL INPUT INFORMATION 

THIS RUN Ill' IXIMPLEX I •VERSION 2.0 IS FOR THE POLLUTANT PART FOR 365 24·HClJR PERIODS. 

CONCENTRATION ESTIMATES BEGIN ON HOUII· 1,.1\Jl.IAN DAY· 1, YEAR·1981. 
A FACTOR Ill' 1.0000000 MAS BEEN SPECIFIED TO CONVERT USER LENGTH UNITS TO KILOMETERS. 
0 SIGNIFICANT SClJRCES ARE TO BE CONSIDERED. 

THIS RU11 WILL NOT CONSIDER ANT POLLUTANT LOSS. 
NIGH·FIVE SlMIART CONCENTRATION TABLES WILL BE OUTPUT FOR 4 AVERAGING PERIODS. 

AVG TINES OF 1,3,1, AND 24 HOUIIS ARE AUTOMATICALLY OISPLATEO. 

OPTION OPTION LIST OPTION SPECIFICATION : g. IGNORE OPTION 
1• USE OPTION 

TECHNICAL OPTIONS 
1 TERRAIN ADJUSTMENTS 0 

2 DO NOT INCLUDE STACK ODWN~ASH CALCULATIONS 0 

3 DO NOT INCLUDE GRADUAL PLUME RISE CALCULATIONS 1 
4 CALCULATE INITIAL PLUME SIZE 1 

INPUT OPTIONS 
5 READ NET DATA FROM CARDS 0 
6 READ HOURLY EMISSIONS 0 

7 SPECIFY SIGNIFICANT SOURCES 0 

8 READ RADIAL DISTANCES TO GENERATE RECEPTORS 0 
PRINTED OUTPUT OPTIONS 

9 DELETE EMISSIONS WITH HEIGHT TABLE 1 
10 DELETE MET DATA SUMMARY FOR AVG PERIOD 1 
11 DELETE HOURLY CONTRIBUTIONS 1 
12 DELETE MET DATA ON HOURLY CONTRIBUTIONS 1 
13 DELETE FINAL PLUME RISE CALC ON HRLT CONTRIBUTIONS 1 
14 DELETE HOURLY SUMMARY 
15 DELETE MET DATA ON HRLT SUMMARY 1 
16 DELETE FINAL PLUME RISE CALC ON HRLT SUMMARY 1 
17 DELETE AVG·PERIOD CONTRIBUTIONS 1 
18 DELETE AVERAGING PERIOD SUMMARY 
19 DELETE AVG CONCENTRATIONS AND HI·S TABLES 0 

OTHER CONTROL AND OUTPUT OPTIONS 
20 RUN IS PART OF A SEGMENTED RUN 0 
21 WRITE PARTIAL CONC TO DISK OR TAPE 0 
22 WRITE HOURLY CONC TO DISK OR TAPE 0 
23 WRITE AVG·PERIOD CONC TO DISK OR TAPE 0 
24 PUNCH AVG·PERIOD CONC ONTO CARDS 0 
25 COMPLEX TERRAIN OPTION 1 
26 CALM PROCESSING OPTION 0 
27 VALLET SCREENING OPTION 0 

ANEMOMETER HEIGHT• 10.00 
WIND PROFILE WITH HEIGHT EXPONENTS CORRESPONDING TO STABILITY ARE AS FOLL~S: 

FOR STABILITY A: 0.07 
STABILITY B: 0.07 
STABILITY C: 0.10 
STABILITY D: 0.15 
STABILITY E: 0.35 
STABILITY F: 0.55 
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POINT SOURCE INFORMATION 

SOURCE EAST IORTH SD2(G/SEC) PART(G/SEC) STACK STACK STACK STACK POTEN. IMPACT EFF GRD·LYL BUOY FLUX 
COORD COORD EMISSIONS EMISSIONS NT(M) TEMP(K) DIAM(M)YEL(M/SEC)(MICRD G/M**3) HT(M) ELEY F 

(USER UNITS) USER HT M**4/S**3 
UNITS 

1 1 COGEN 516.32 3711.89 O.DD 10.43 22.9 427.6 3.4 16.6 8.07 283.88 34.4D 15D.19 

ADDITIONAL INFORMATION ON SOURCES. 

EMISSION INFORMATION FOR 1 CNPT) POINT SOURCES HAS BEEN INPUT 
0 SIGNIFICANT POINT SCIJRCES(NSIGP) ARE TO BE USED FOR THIS RUN 

THE ORDER OF SIGNIFICANCE( IMPS) FOR 25 DR LESS POINT SOURCES USED IN THIS RUN AS LISTED BY POINT SOURCE NUMBER: 

SURFACE MET DATA FROM STATION(ISFCD) 13957, YEAR(ISFCYR) 1981 
MIXING HEIGHT DATA FROM STATION(IMXD) 3951, YEAR(IMXYR) 1981 

IECEPTDR INFORMATION 

IECEPTDR IDENTIFICATION EAST NORTH RECEPTOR NT 
COORD COORD ASY LOCAL GRD LYL 

(USER UNITS) (METERS) 

1 515.977 371D.478 D.D 
2 515.877 371D.478 D.D 
3 515.m 371D.378 D.D 
4 515.877 371D.378 D.D 
5 515.677 371D.378 D.D 
6 515.977 371D.378 D.D 
7 511.277 3709.378 D.D 
8 512.277 37D9.378 D.D 
9 513.277 37D9.378 D.D 

1D 514.277 3709.378 o.o 
11 515.277 37D9.378 D.D 
12 518.277 37D9.378 D.D· 
13 511.277 37D8.378 o.o 
14 513.277 37D8.378 0.0 
15 514.277 3708.378 D.O 
16 517.277 3708.378 D.D 
17 513.277 3707.378 D.O 
18 512.277 3707.378 D.D 
19 515.277 3707.378 0.0 
2D 517.277 37D7.378 0.0 
21 511.277 37D6.378 O.D 
22 512.277 3706.378 D.D 
23 513.277 3706.378 D.D 
24 514.277 3706.378 D.D 
25 515.277 3706.378 D.D 
26 517.277 3714.176 O.D 
27 512.277 3715.176 D.D 
28 514.277 3716.176 0.0 
29 515.277 3716.176 O.D 
3D 513.277 3717.176 O.D 
31 514.277 3717.176 D.D 
32 512.277 3711.176 0.0 
33 511.277 3709.378 D.O 
34 511.277 3709.378 0.0 
35 513.277 3709.378 0.0 
36 514.277 3709.378 0.0 
37 515.277 3709.378 D.O 
38 511.277 37D8.378 D.D 
39 513.277 3708.378 0.0 
40 514.277 3708.378 O.D 
41 517.277 3708.378 0.0 
42 513.277 3707.378 D.D 

RECEPTOR GROUND LEVEL 
ELEVATION 

(USER NT UNITS) 

57.9 
57.9 
57.9 
57.9 
57.9 
57.9 
64.D 
61.D 
73.2 
64.0 
57.9 
61.D 
67.1 
76.2 
7D.1 
64.D 
64.D 
67.1 
61.0 
67.1 
73.2 
73.2 
64.D 
64.0 
67.1 
7D.1 
61.0 
61.0 
70.1 
61.0 
61.0 
64.0 
64.0 
61.0 
73.2 
64.0 
57.9 
67.1 
76.2 
7D.1 
64.0 
64.D 
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u 512.277 3707.371 0.0 67.1 
44 515.277 3707.371 o.o 61.0 
45 517.277 3707.371 0.0 67.1 
46 511.277 3706.371 0.0 73.2 
47 512.277 3706.371 0.0 73.2 

" 513.277 3706.371 0.0 64.0 
49 514.277 3706.371 0.0 64.0 
so 515.277 3706.371 0.0 67.1 
51 517.277 3714.176 0.0 70.1 
52 512.277 3715.176 0.0 61.0 
53 511.277 3716.176 o.o 61.0 
54 514.277 3716.176 0.0 61.0 
55 515.277 3716.176 0.0 70.1 
56 513.277 3717.176 0.0 61.0 
57 514.277 3717.176 0.0 61.0 
58 512.277 3711.176 0.0 64.0 
59 516.500 3708.100 0.0 67.7 
60 518.100 3709.350 0.0 79.3 
61 514.500 3708.800 0.0 80.5 
62 517.300 3714.400 0.0 76.2 

CCIIPLEX I COATED 90095) 

INTERNATIONAL PAPER • COGEN. 
COMPLEX 
lOX SCREEN • 1981 SHREVEPORT/LONGVIEW BINARY MET. DATA 

RECEPTORS 

RECEPTOR IDENTIFICATION EAST NORTH RECEPTOR HT RECEPTOR GROUND LEVEL AVG CONC FOR PERIOD 
COORD COORD ABV LOCAL GRD LVL ELEVATION DAY 1.HR 1. TO DAY365.HR24. 

(USER UNITS) (METERS) (USER HT UNITS) (MICROGRAMS/M**3l 

1 515.98 3710.48 0.0 57.9 0.04 
2 515.88 3710.48 0.0 57.9 0.04 
3 515.78 3710.38 0.0 57.9 0.04 
4 515.88 3710.38 0.0 57.9 0.04 
5 515.68 3710.38 o.o 57.9 0.04 
6 515.98 3710.38 0.0 57.9 0.05 
7 511.28 3709.38 0.0 64.0 0.04 
e 512.28 3709.38 0.0 61.0 0.04 
9 513.28 3709.38 0.0 73.2 0.04 

10 514.28 3709.38 0.0 64.0 0.04 
11 515.28 3709.38 0.0 57.9 0.04 
12 518.28 3709.38 o.o 61.0 0.05 
13 511.28 3708.38 0.0 67.1 0.04 
14 513.28 3708.38 0.0 76.2 0.04 
15 514.28 3708.38 0.0 70.1 0.03 
16 517.28 3708.38 0.0 64.0 0.06 
17 513.28 3707.38 0.0 64.0 0.03 
18 512.28 3707.38 0.0 67.1 0.03 
19 515.28 3707.38 0.0 61.0 0.05 
20 517.28 3707.38 0.0 67.1 0.06 
21 511.28 3706.38 0.0 73.2 0.03 
22 512.28 3706.38 0.0 73.2 0.03 
23 513.28 3706.38 0.0 64.0 0.03 
24 514.28 3706.38 0.0 64.0 0.04 
25 515.28 3706.38 o.o 67.1 0.05 
26 517.28 3714.18 0.0 70.1 0.08 
27 512.28 3715.18 o.o 61.0 0.07 
28 514.28 3716.18 0.0 61.0 0.06 
29 515.28 3716.18 0.0 70.1 • 0.10 
30 513.28 3717.18 0.0 61.0 0.07 
31 514.28 3717.18 0.0 61.0 0.08 
32 512.28 3711.18 0.0 64.0 0.04 
33 511.28 3709.38 0.0 64.0 0.04 



34 511.28 3709.38 0.0 61.0 0.04 

35 513.28 3709.38 0.0 73.2 0.04 

36 514.28 3709.38 0.0 64.0 0.04 
37 515.21 3709.38 0.0 57.9 0.04 

38 511.21 3708.38 0.0 67.1 0.04 

39 513.21 3708.38 0.0 76.2 0.04 
40 514.21 3708.38 0.0 70.1 0.03 
41 517.28 3708.31 o.o 64,0 0.06 

42 513.21 3707.38 0.0 64.0 0.03 
43 512.21 3707.38 o.o 67.1 0.03 
44 515.21 3707.38 o.o 61.0 0.05 
45 517.21 3707 .:sa o.o 67.1 0.06 
46 511.21 3706.38 o.o 73.2 0.03 
47 512.21 3706.31 o.o 73.2 0.03 
48 513.21 3706.31 0.0 64.0 0.03 
49 514.21 3706.38 o.o 64.0 0.04 
50 515.21 3706.38 0.0 67.1 0.05 

I· 
51 517.28 3714.18 0.0 70.1 0.08 

52 512.21 3715.18 0.0 61.0 0.07 
53 511.28 3716.18 0.0 61.0 0.07 
54 514.28 3716.18 0.0 61.0 0.06 
55 515.28 3716.18 o.o 70.1 0.10 
56 513.28 3717.18 0.0 61.0 0.07 
57 514.28 3717.18 0.0 61.0 0.08 
58 512.28 3711.18 o.o 64.0 0.04 
59 516.50 3708.10 0.0 67.7 0.06 
60 518.10 3709.35 0.0 79.3 0.05 
61 514.50 3708.80 0.0 80.5 0.03 
62 517.30 3714.40 o.o 76.2 0.08 

FIVE HIGHEST 1·HOUR PART CONCENTRATIONS((ENDING ON JULIAN DAY, HOUR) 
(MICROGRAMS/M**3) 

RECEPTOR 1 2 3 4 5 

1( 515.98,3710.48) • 8.26 (234,13) • 8.19 (220,11) 8.18 (234,12) 7.98 (232,12) 7.69 (255,13) 
2( 515.88,3710.48) 8.18 (234,13) 8.07 (234,12) 7.70 (255,13) 7.49 ( 91,13) 7.37 (252,10) 
3( 515.78,3710.38) 7.75 (234,13) 7.61 (255,13) 7.54 (234,12) 7.43 ( 91,13) 7.33 (252,10) 
4( 515.88,3710.38) 7.86 (234,13> 7.68 (234,12) 7.65 (255,13) 7.46 ( 91,13) 7.36 (252, 10) 
5( 515.68,3710.38) 7.61 (234, 13) 7.56 (255,13) 7.39 ( 91,13) 7.30 (190,15) 7.30 (192,13) 
6( 515.98,3710.38) 7.95 (234, 13) 7.89 (220,11) 7.82 (232,12) 7.79 (234,12) 7.67 (255,13) 
7( 511.28,3709.38) 2.53 (174, 11) 2.52 (189,16) 2.51 (207,13) 2.48 (193, 9) 2.42 (342, 15) 
8( 512.28,3709.38) 2.86 (249, 16) 2.84 (210,17) 2.80 (223,17) 2.80 (193, 9) 2.77 (183,18) 
9( 513.28,3709.38) 3.67 (316,14) 3.59 (222,16) 3.59 (238,12) 3.46 ( 83,12) 3.35 (223,17) 

10( 514.28,3709.38) 4.59 (222,16) 4.59 (218,13) 4.32 (205,16) 4.27 (191,10) 4.16 (316,14) 
11( 515.28,3709.38) 5.37 (205,16) 5.36 (204,11) 5.30 (222, 15) 5.27 (255,12) 5.25 (255,14) 
12( 518.28,3709.38) 4.70 (198,15) 4.68 (274, 15) 4.65 (190,10) 4.59 (266,10) 4.56 (254,16) 
13( 511.28,3708.38) 2.37 (212,13) 2.28 (193, 9) 2.23 (342,15) 2.19 ( 27,14) 2.18 (249,16) 
14( 513.28,3708.38) 3.25 (218,13) 3.09 (316,14) 2.94 (241,16) 2.92 (249,16) 2.89 (210,17) 
15( 514.28,3708.38) 3.81 (218,13) 3.51 (315,11) 3.43 (255,12) 3.36 (320,13) 3.22 (258,14) 
16( 517.28,3708.38) 4.26 (218,15) 4.17 (224,10) 4.14 ( 91,16) 4.08 (208,14) 3.99 (308, 13) 
17( 513.28,3707.38) 2.62 (241,16) 2.59 (218,13) 2.54 (252,16) 2.50 (233, 8) 2.50 (316,14) 
18( 512.28,3707.38) 2.40 (212,13) 2.37 (241,16) 2.35 (255,18) 2.27 (147,11) 2.22 (249,16) 
19( 515.28,3707.38) 3.37 (191,13) 3.19 ( 51,14) 3.15 (308,14) 3.06 (315, 11) 2.87 (183, 8) 
20( 517.28,3707.38) 3.25 (224,10) 3.21 (208, 14) 3.16 (308,13) 3.12 ( 83,11) 3.06 (317,15) 
21( 511.28,3706.38) 1.99 (212,13) 1.97 (255,18) 1.92 (147,11) 1.85 (241,16) 1.84 ( 45,16) 
22( 512.28,3706.38) 2.14 (255,18> 2.08 (147,11) 2.07 (241,16) 2.01 (233, 8) 1.94 ( 45,15) 
23( 513.28,3706.38) 2.29 (255,18) 2.28 (241,16) 2.23 (240, 8) 2.22 (252,16) 2.19 (233, 8) 
24( 514.28,3706.38) 2.73 (191,13> 2.38 (252,16) 2.37 (121,17) 2.35 (255, 9) 2.34 (233, 8) 
25( 515.28,3706.38) 2.87 (191,13) 2.48 (114,17) 2.47 (121,17) 2.44 ( 51,14) 2.44 (234, 8) 
26( 517.28,3714.18) 5.81 (200,16) 5.78 (180,15) 5.71 (274,12) 5.66 (250,11) 5.61 (114,14) 
27( 512.28,3715.18) 2.n (245,12> 2.69 (175,18) 2.67 ( 79,13) 2.67 (292,16) 2.66 (316,15) 
28( 514.28,3716.18> 3.17 (218,16) 3.12 (192, 9) 3.03 (301,15) 2.89 (214,14) 2.84 (179, 9) 
29( 515.28,3716.18) 3.48 (218,16) 3.43 (192, 9) 3.36 (104,10) 3.34 (307,15) 3.18 (359,12) 
30( 513.28,3717.18) 2.49 (301,15) 2.37 (207,12> 2.36 (238,13> 2.35 (214,14) 2.33 (175,18) 
31( 514.28,3717.18) 2.68 (301,15) 2.52 (214,14) 2.51 (237,16) 2.49 (184,14) 2.49 (214,16) 



( 

32( 512.28,3711.18) 3.65 (175, 9) 3.53 ( 71, 13) 3.38 (274,14) 3.26 (207,14) 3.26 (315,12) 
33( 511 .28,3709.38) 2.53 (174,11) 2.52 (119,16) 2.51 (207,13) 2.48 (193, 9) 2.42 (342,15) 
34( 511.28,3709.38) 2.53 (174,11) 2.52 (189,16) 2.51 (207,13) 2.48 (193, 9) 2.42 (342,15) 
35( 513.28,3709.38) 3.67 (316,14) 3.59 (222,16) 3.59 (238,12) 3.46 ( 83,12) 3.35 (223,17) 
36( 514.28,3709.38) 4.59 (222,16) ·4.59 (218,13) 4.32 (205,16) 4.27 (191,10) 4.16 (316,14) 
37( 515.28,3709.38) 5.37 (205, 16) 5.36 (204,11) 5.30 (222,15) 5.27 (255,12) 5.25 (255,14) 
38( 511.28,3708.38) 2.37 (212, 13) 2.28 (193, 9) 2.23 (342,15) 2.19 ( 27,14) 2.18 (249, 16) 
39( 513.28,3708.38) 3.25 (218, 13) 3.09 (316,14) 2.94 (241, 16) 2.92 (249,16) 2.89 (210,17) 
40( 514.28,3708.38) 3.81 (218, 13) 3.51 (315,11) 3.43 (255,12) 3.36 (320,13) 3.22 (258,14) 
41( 517.28,3708.38) 4.26 (218, 15) 4.17 (224, 10) 4.14 ( 91, 16) 4.08 (208,14) 3.99 (308,13) 
42( 513.28,3707 .38) 2.62 (241,16) 2.59 (218,13) 2.54 (252,16) 2.50 (233, 8) 2.50 (316,14) 
43( 512.28,3707.38) 2.40 (212, 13) 2.37 (241,16) 2.35 (255,18) 2.27 (147, 11) 2.22 (249,16) 
44( 515.28,3707.38) 3.37 (191,13) 3.19 ( 51,14) 3.15 (308, 14) 3.06 (315,11) 2.87 (183, 8) 
45( 517.28,3707.38) 3.25 (224,10) 3.21 (208,14) 3.16 (308, 13) 3.12 ( 83,11) 3.06 (317,15) 
46( 511.28,3706.38) 1.99 (212,13) 1.97 (255, 18) 1.92 (147, 11) 1.85 (241,16) 1.84 ( 45,16) 
47( 512.28,3706.38) 2.14 (255, 18) 2.08 (147, 11) 2.07 (241,16) 2.01 (233, 8) 1.94 ( 45, 15) 
48( 513.28,3706.38) 2.29 (255, 18) 2.28 (241,16) 2.23 (240, 8) 2.22 (252,16) 2.19 (233, 8) 
49( 514.28,3706.38) 2.73 (191,13) 2.38 (252,16) 2.37 (121,17) 2.35 (255, 9) 2.34 (233, 8) 
50( 515.28,3706.38) 2.87 (191,13) 2.48 (114,17) 2.47 (121,17) 2.44 ( 51,14) 2.44 (234, 8) 
51( 517.28,3714.18) 5.81 (200,16) 5.78 (180,15) 5.71 (274,12) 5.66 (250,11) 5.61 (114,14) 
52( 512.28,3715.18) 2.72 (245,12) 2.69 (175,18) 2.67 ( 79,13) 2.67 (292,16) 2.66 (316,15) 
53( 511.28,3716.18) 2.18 (237, 9) 2.14 (175,18) 2.13 (308,16) 2.12 (208, 9) 2.12 (308,15) 
54( 514.28,3716.18) 3.17 (218,16) 3.12 (192, 9) 3.03 (301,15) 2.89 (214,14) 2.84 (179, 9) 
55( 515.28,3716.18) 3.48 (218,16) 3.43 (192, 9) 3.36 (104,10) 3.34 (307,15) 3.18 (359,12) 
56( 513.28,3717.18) 2.49 (301,15) 2.37 (207,12) 2.36 (238,13) 2.35 (214,14) 2.33 (175,18) 
57( 514.28,3717.18) 2.68 (301,15) 2.52 (214,14) 2.51 (237, 16) 2.49 (184,14) 2.49 (214,16) 
58( 512.28,3711.18) 3.65 (175, 9) 3.53 ( 71,13) 3.38 (274,14) 3.26 (207,14) 3.26 (315,12) 
59( 516.50,3708.10) 3.82 (292,13) 3.77 (213,10) 3.73 (249,11) 3.65 ( 72,14) 3.53 ( 44,13) 
60( 518.10,3709.35) 4.82 (198, 15) 4.78 (190,10) 4.72 (218,15) 4.71 (266,10) 4.61 (254,16) 
61( 514.50,3708.80) 4.29 (218,13) 4.05 (255,12) 3.95 (320,13) 3.86 (315,11) 3.73 (205,16) 
62( 517.30,3714.40) 5.37 (200,16) 5.34 (180,15) 5.34 (270,14) 5.28 (274,12) 5.26 (239,12) 

FIVE HIGHEST 3·HOUR PART CONCENTRATIONS((ENDING ON JULIAN DAY, HOUR) 
(HICROGRAHS/H**3) 

IECEPTOR 1 2 3 4 5 

1( 515.98,3710.48) 4.56 (234,12) 4.46 (255,15) 3.15 (131,12) 2.93 (252,15) 2.75 (234,15) 
2( 515.88,3710.48) 4.56 (234,12) 4.50 (255,15) 4.24 (310,12) 2.73 (234,15) 2.68 (131, 9) 
3( 515.78,3710.38) 4.60 (255,15) 4.51 (234,12) 4.38 (310,12) 2.87 (140,12) 2.77 (131, 9) 
4( 515.88,3710.38) 4.59 (255,15) 4.53 (234,12) 2.75 (131, 9) 2.62 (234,15) 2.49 ( 91,15) 
5( 515.68,3710.38) 4.61 (255,15) 4.40 (310,12) 2.96 (140,12) 2.54 (234,15) 2.50 ( 45,12) 
6( 515.98,3710.38) 4.84 (190,15) 4.57 (255,15) 4.54 (234,12) 3.48 (227,18) 3.24 (252,15) 
7( 511.28,3709.38) 1.41 (247,18) 1.31 (363,15) 1.30 (105, 9) 1.22 (177,15) 1.15 (122,15) 
8( 512.28,3709.38) 2.04 (177,15) 2.03 (140,18) 1.76 (331,15) 1.72 (234,15) 1.55 ( 67,12) 
9( 513.28,3709.38) 3.04 (342,12) 3.03 (342,15) 2.92 ( 67,12) 2.13 (234,15) 2.06 (331,15) 

10( 514.28,3709.38) 3.58 (342,12) 2.51 (105 ,15) 2.49 (191 ,12) 2.38 (342,15) 2.35 ( 70,18) 
11( 515.28,3709.38) 3.55 ( 45,12) 3.29 (255,15) 3.21 (310,12) 2.63 (261,18) 2.55 ( 27,12) 
12( 518.28,3709.38) 3.39 (146, 15) 2.70 (258, 15) 2.55 (158,18) 2.39 ( 14,15) 2.37 (292,15) 
13( 511.28,3708.38) 1.97 (342,15) 1.64 ( 67,12) 1.54 (140,18) 1.53 (177,15) 1.31 (331,15) 
14( 513.28,3708.38) 2.54 (342,12) 2.42 ( 67,12) 1.76 (342,15) 1.65 ( 27,12) 1.57 ( 44,12) 
15( 514.28,3708.38) 2.87 ( 45,12) 2.81 (352,12) 2.04 ( 70,18) 1.92 ( 27,12) 1.88 (105,15) 
16( 517.28,3708.38) 3.55 (190,18) 3.23 (314,15) 3.20 (320,12) 2.95 ( 75,15) 2.62 ( 1, 15) 
17( 513.28,3707.38) 2.07 ( 45,12) 1.49 ( 70,18) 1.34 (352,12) 1.34 (331,12) 1.34 ( 27,12) 
18( 512.28,3707.38) 1.78 (342,12) 1.68 ( 67,12) 1.25 (342,15) 1.18 ( 44,12) 1.15 ( 45,15) 
19( 515.28,3707.38) 2.57 (252, 15) 1.98 (234, 18) 1.94 (191,15) 1.85 (114,18) 1.83 (259,12) 
20( 517.28,3707.38) 2.78 (190,18) 2.25 (320,12) 2.19 ( 1,15) 1.94 ( 75,15) 1.88 (211,18) 
21( 511.28,3706.38) 1.29 (342,12) 1.21 ( 67,12) 0.98 ( 30,18) 0.94 (358, 9) 0.93 ( 44,12) 
22( 512.28,3706.38) 1.17 (104,24) 1.09 ( 70,18) 1.05 (342,15) 1.00 (342,12) 0.98 (352,12) 
23! 513.28,3706.38) 1.70 ( 45,12) 1.67 (352, 12) 1.23 ( 70,18) 1.14 (261,18) 1.06 ( 27,12) 
24( 514.26,3706.38) 1.87 ( 45,12) 1.42 (343,15) 1.40 (121,18) 1.37 (259,12) 1.32 ( 15,12) 
25( 515.28,3706.38) 2.04 ( 4,15) 1.98 (252,15) 1.77 (121,18) 1.62 (234,18) 1.53 (114,18) 
26( 517.28,3714.18). 4.87 (169,12) • 4.84 (269,15) 3.66 (254,12) 3.21 (160,15) 3.14 (180,18) 
27( 512.28,3715.18) 2.29 (316,12) 2.21 (303,12) 2.14 (302,15) 1.82 (272,12) 1.66 (117,15) 
28( 514.28,3716.18) 2.54 (339,15) 2.08 (294,15) 2.02 (137,12) 1.87 (301,15) 1. 73 (311,12) 
29( 515.28,3716.18) 2.91 (307,15) 2.86 (301,15) 2.69 (326,12) 2.25 (137,12) 1.94 ( 99,18) 



[ 
soc 513.28,3717.18) 1.53 (207, 12) 1.45 (301, 15) 1.41 (286,24) 1.40 ( 92,12) 1.40 (294,15) 
31( 514.28,3717.18) 2.03 (339, 15) 1.88 (311,15) 1.63 (238, 15) 1.59 (142,12) 1.58 (301,15) 
32( 512.28,3711.18) 3.00 (247,15) 2.70 ( 5,12) 2.54 (178, 15) 2.12 (247, 18) 2.03 (175, 9) 
33( 511.28,3709.38) 1.41 (247, 18) ·1.31 (363,15) 1.30 (105, 9) 1.22 (177,15) 1.15 (122, 15) 
34( 511.28,3709.38) 1.41 (247, 18) 1.31 (363,15) 1.30 (105, 9) 1.22 (177,15) 1.15 (122, 15) 

r 35( 513.28,3709.38) 3.04 (342,12) 3.03 (342,15) 2.92 ( 67,12) 2.13 (234,15) 2.06 (331,15) 
! 

36( 514.28,3709.38) 3.58 (342, 12) 2.51 (105, 15) 2.49 (191,12) 2.38 (342,15) 2.35 ( 70, 18) 
37( 515.28,3709.38) 3.55 ( 45, 12) 3.29 (255,15) 3.21 (310,12) 2.63 (261,18) 2.55 ( 27, 12) 
38( 511.28,3708.38) 1.97 (342, 15) 1.64 ( 67,12) 1.54 (140, 18) 1.53 (177,15) 1.31 (331,15) 
39( 513.28,3708.38) 2.54 (342, 12) 2.42 ( 67,12) 1.76 (342, 15) 1.65 ( 27, 12) 1.57 ( 44, 12) 
40( 514.28,3708.38) 2.87 ( 45,12) 2.81 (352,12) 2.04 ( 70, 18) U2 ( 27, 12) 1.88 (105,15) 
41( 517.28,3708.38) 3.55 (190, 18) 3.23 (314,15) 3.20 (320, 12) 2.95 ( 75,15) 2.62 ( 1,15) 
42( 513.28,3707.38) 2.07 ( 45, 12) 1.49 ( 70,18) 1.34 (352, 12) 1.34 (331,12) 1.34 ( 27,12) 
43( 512.28,3707.38) 1.78 (342,12) 1.68 ( 67,12) 1.25 (342,15) 1.18 ( 44,12) 1.15 ( 45,15) 
44( 515.28,3707.38) 2.57 (252,15) 1.98 (234,18) 1.94 .(191,15) 1.85 (114,18) 1.83 (259,12) 
45( 517.28,3707.38) 2.78 (190,18) 2.25 (320,12) 2.19 ( 1,15) 1.94 ( 75,15) 1.88 (211,18) 

i 46( 511.28,3706.38) 1.29 (342,12) 1.21 ( 67,12) 0.98 ( 30,18) 0.94 (358, 9) 0.93 ( 44,12) 
! 47( 512.28,3706.38) 1.17 (104;24) 1.09 ( 70, 18) 1.05 (342,15) 1.00 (342,12) 0.98 (352,12) 
! . 

48( 513.28,3706.38) 1.70 ( 45,12) 1.67 (352, 12) 1.23 ( 70,18) 1.14 (261, 18) 1.08 ( 27,12) 
49( 514.28,3706.38) 1.87 ( 45, 12) 1.42 (343, 15) 1.40 (121,18) 1.37 (259, 12) 1.32 ( 15, 12) 
soc 515.28,3706.38) 2.04 ( 4, 15) 1.98 (252,15) 1.77 (121,18) 1.62 (234,18) 1.53 (114,18) 
51( 517.28,3714.18) 4.87 (169,12) 4.84 (269,15) 3.66 (254, 12) 3.21 (160,15) 3.14 (180, 18) 
52( 512.28,3715.18) 2.29 (316,12) 2.21 (303,12) 2.14 (302, 15) 1.82 (272,12) 1.66 (117,15) 
53( 511.28,3716.18) 1.70 (316,12) 1.56 (303,12) 1.51 (302,15) 1.35 (361,12) 1.22 (272,12) 
54( 514.28,3716.18) 2.54 (339,15) 2.08 (294, 15) 2.02 (137,12) 1.87 (301,15) 1.73 (311,12) 
sse 515.28,3716.18> 2.91 (307,15) 2.86 (301,15) 2.69 (326,12) 2.25 (137,12) 1.94 ( 99,18) 
56( 513.28,3717.18) 1.53 (207 ,12) 1.45 (301,15) 1.41 . (286,24) 1.40 ( 92,12) 1.40 (294,15) 
57( 514.28,3717.18) 2.03 (339,15) 1.88 (311,15) 1.63 (238,15) 1.59 (142,12) 1.58 (301,15) 
58( 512.28,3711.18) 3.00 (247 ,15) 2.70 ( 5,12) 2.54 (178, 15) 2.12 (247,18) 2.03 (175, 9) 
59( 516.50,3708.10) 2.39 (232,18) 2.38 (251,15) 2.27 (211,18) 2.26 (213,12) 2.17 (191,18) 
60( 518.10,3709.35) 3.55 (146,15) 2.77 (258,15) 2.39 ( 78,12) 2.37 ( 95,12) 2.33 (220,15) 
61( 514.50,3708.80) 3.18 ( 45,12) 3.09 (352,12) 2.23 ( 70,18) 2.22 (105,15) 2.17 ( 27,12) 
62( 517.30,3714.40) 4.48 (169,12) 3.90 (196,18) 3.32 (254,12) 3.23 (269,15) 3.05 (160,15) 

FIVE HIGHEST 8·HOUR PART CONCENTRATIONS((ENDING ON JULIAN DAY, HOUR) 
CMICROGRAMS/M**3) 

RECEPTOR 1 2 3 4 5 

1( 515.98,3710.48) 3.13 (234,16) • 2.86 (131,16) 2.36 (232,16) 2.12 (252,16) 1.73 (255,16) 
2( 515.88,3710.48) • 3.13 (234,16) 2.34 (310,16) 2.26 (255,16) 2.12 (131,16) 1.37 (232,16) 
3( 515.78,3710.38) 3.11 (234,16) 2.38 (255 ,16) 2.21 (131,16) 1.64 (310,16) 1.62 (140,16) 
4( 515.88,3710.38) 3.12 (234,16) 2.35 (255. 16) 2.19 (131,16) 1.64 (310,16) 1.41 (232,16) 
5( 515.68,3710.38) 2.40 (255. 16) 2.22 (131,16) 2.17 (234,16) 1.65 (310,16) 1.42 (252,16) 
6( 515.98,3710.38) 3.12 (234,16) 2.81 (131,16) 2.38 (232,16) 2.14 (252,16) 1.81 (190,16) 
7( 511.28,3709.38) 0.86 (363,16) 0.84 (280,16) 0.79 (346, 8) 0.77 (275,16) 0.66 ( 12, 8) 
ac 512.28,3709.38> 1.25 (177,16) 0.93 (234,16) 0.88 (67,16) 0.88 (275,16) 0.85 (346, 8) 
9( 513.28,3709.38) 2.28 (342,16) 1.47 ( 67,16) 1.14 (331,16) 1.05 ( 70,16) 0.92 (223,16) 

10( 514.28,3709.38) 2.25 (342,16) 1.73 (140,16) 1.37 (191,16) 0.95 ( 16,16) 0.94 (105,16) 
11( 515.28,3709.38) 2.11 (255,16) 1.87 ( 27,16) 1.78 (131,16) 1.67 (234,16) 1.39 (252,16) 
12( 518.28,3709.38) 1.43 (176,16) 1.43 (258,16) 1.34 ( 14, 16) 1.27 (146,16) 1.22 ( 78,16) 
13( 511.28,3708.38) 1.16 (342,16) 0.89 (177,16) 0.83 ( 67, 16) 0.79 (346, 8) 0.76 (105, 8) 
14( 513.28,3708.38) 1.64 (342,16) 1.10 (140,16) 0.91 ( 67, 16) 0.74 ( 16,16) 0.74 (191,16) 
15( 514.28,3708.38) 1.41 ( 45,16) 1.10 ( 27, 16) 1.05 (352, 16) 0.98 (105,16) 0.97 (140,16) 
16( 517.28,3708.38) 1.66 ( 1,16) 1.65 (144,16) 1.60 ( 75, 16) 1.58 ( 82,16) 1.33 (308,16) 
17( 513.28,3707.38) 1.12 ( 45,16) 0.82 (296,16) 0.79 ( 27,16) 0.74 (104,24) 0.64 ( 16,16) 
18( 512.28,3707.38) 1.18 (342,16) 0.75 ( 45,16) 0.74 (140,16) 0.65 (296,16) 0.63 ( 67,16) 
19( 515.28,3707.38) 1.33 (259,16) 1.20 (252,16) 1.03 (231,16) 1.01 ( 4,16) 1.00 (310,16) 
20( 517.28,3707.38) 1.22 ( 82,16) 1.21 (144,16) 1.14 ( 75,16) 1.04 (308,16) 1.04 (174,16) 
21( 511.28,3706.38) 0.88 (342,16) 0.61 ( 45,16) 0.59 (346,16) 0.56 (363, 8) 0.51 (126,24) 
22( 512.28,3706.38) 0.82 (342,16) 0.74 (104,24) 0.64 (363, 8) 0.63 (296,16) 0.52 ( 60, 8) 
23( 513.28,3706.38) 0.96 (296,16) 0.90 ( 45,16) 0.84 (259,16) 0.64 ( 27,16) 0.63 (352,16) 
24( 514.28,3706.38) 1.00 (259,16) 0.87 1255. 16) 0.86 (296,16) 0.83 (352,16) 0.71 ( 27,16) 
25( 515.28,3706.38) 1.07 ( 4,16) 1.00 (261,16) 0.91 ( 15,16) 0.87 (259,16) 0.82 ( 81,16) 
26( 517.28,3714.18) 2.82 (269,16) 2.41 (160,16) 2.37 (169,16) 1.89 (263,16) 1.81 (180,16) 
271 512.28,3715.18) 1.48 (316,16) 1.41 (302,16) 1.36 (297,16) 1.16 (303,16) 1.10 1271,16) 





( 

' 
I 

\ . Z6C 517.28,3714. 11) 1.03 (169,24) 0.94 (269,24) 0.17 (160,24) 0.76 (110,24) 0.64 (263,24) 
27( 512.28,3715. 18) 0.10 (286,24) 0.74 (354,24) 0.57 ( 62,24) 0.54 (303,24) 0.54 (302,24) 

f 

zac 514.28,3716.18> 0.61 (137,24) 0.60 ( 87,24) 0.48 (339,24) 0.41 (287,24) 0.40 ( 92,24) 
29( 515.28,3716.18) 0.91 (137,24) 0.79 (142,24) 0.71 (164,24) 0.74 (165,24) 0.71 ( 93,24) 
30( 513.28,3717 .18) 0.61 (287,24) .0.58 ( 87,24) 0.53 ( 92,24) 0.45 (216,24) 0.41 (137,24) 
31( 514.28,3717.18) 0.72 ( 87,24) 0.66 (137,24) 0.51 (165,24) 0.49 ( 10,24) 0.49 ( 98,24) 
32C 512.28,3711.18) 0.75 ( 5,24) 0.67 (247,24) 0.56 (171,24) 0.46 (122,24) 0.41 (276,24) 
33( 511.28,3709.38> 0.59 (210,24) 0.56 (275,24) 0.49 (105,24) 0.39 (177,24) 0.35 (363,24) 
34( 511.28,3709.38) 0.59 (210,24) 0.56 (275,24) 0.49 (105,24) 0.39 (177,24) 0.35 (363,24) 
35( 513.28,3709,38) 0.76 (342,24) 0.64 ( 67,24) 0.52 (210,24) 0.47 (223,24) 0.38 (363,24) 
36( 514.28,3709.38) 0.75 (342,24) 0.51 (140,24) 0.47 ( 70,24) 0.46 (191,24) 0.41 ( 67,24) 
37( 515.28,3709.38) 0.70 (255,24) 0.62 ( 27,24) 0.59 (131,24) 0.57 (234,24) 0.50 (261,24) 
38( 511.28,3708.38) 0.63 (105,24) 0.58 (210,24) 0.52 (275,24) 0.49 ( 67,24) 0.44 (177,24) 
39( 513.21,3708.38) 0.55 (342,24) 0.46 ( 67,24) 0.37 (140,24) 0.37 (105,24) 0.36 (363,24) 
40( 514.21,3708.38) 0.47 ( 45,24) 0.47 (296,24) 0.39 ( 70,24) 0.37 ( 27,24) 0.36 (259,24) 
41( 517.28,3708.38) 0.74 (190,24) 0.68 ( 75,24) 0.68 ( 1,24) 0.64 (220,24) 0.62 ( 82,24) 
42( 513.28,3707.38) 0.47 (296,24) 0.38 ( 45,24) 0.30 ( 16,24) 0.29 ( 60,24) 0.28 ( 70,24) 
43( 512.28,3707 .58) 0.40 ( 67,24) 0.40 (342,24) 0.38 (210,24) 0.38 (363,24) 0.35 (346,24) 
44( 515.28,3707 .38) 0.61 (234,24) 0.56. (261,24) 0.56 (259,24) 0.44 (296,24) 0.43 (231,24) 
45( 517.28,3707.38) 0.63 (260,24) 0.59 (232,24) 0.59 (190,24) 0.57 (220,24) 0.55 (351,24) 
46( 511.28,3706.38) 0.39 (363,24) 0.35 ( 67,24) 0.34 (346,24) 0.34 (210,24) 0.31 (105,24) 
47C 512.28,3706.38) 0.37 (296,24) 0.34 (280,24) 0.33 (363,24) 0.28 (342,24) 0.28 c 60,24) 
48( 513.28,3706.38) 0.58 (296,24) 0.42 (358,24) 0.36 (259,24) 0.33 (231,24) 0.31 ( 45,24) 
49( 514.28,3706.38) 0.52 (296,24) 0.43 (259,24) 0.36 (358,24) 0.36 ( 16,24) 0.36 (352,24) 
50( 515.28,3706.38) 0.58 (261,24) 0.49 (234,24) 0.42 (259,24) 0.41 (296,24) 0.39 (125,24) 
51( 517.28,3714.18) 1.03 (169,24) 0.94 (269,24) 0.87 (160,24) 0.76 (110,24) 0.64 (263,24) 
52( 512.28,3715.18) 0.80 (286,24) 0.74 (354,24) 0.57 ( 62,24) 0.54 (303,24) 0.54 (302,24) 
53( 511.28,3716.18) 0.81 (286,24) 0.74 (354,24) 0.64 ( 62,24) 0.54 (123,24) 0.48 (303,24) 
54( 514.28,3716.18) 0.61 (137,24) 0.60 ( 87,24) 0.48 (339,24) 0.41 (287,24) 0.40 ( 92,24) 
55( 515.28,3716.18) 0.91 (137,24) 0.79 (142,24) 0.78 (164,24) 0.74 (165,24) 0.71 ( 93,24) 
56( 513.28,3717.18) 0.61 (287,24) 0.58 ( 87,24) 0.53 ( 92,24) 0.45 <286,24) 0.41 (137,24) 
57( 514.28,3717.18) 0.72 ( 87,24) 0.66 (137,24) 0.51 (165,24) 0.49 ( 80,24) 0.49 ( 98,24) 
58( 512.28,3711.18) 0.75 ( 5,24) 0.67 (247,24) 0.56 (178,24) 0.46 (122,24) 0.41 (276,24) 
59( 516.50,3708.10) 0.83 (232,24) 0.66 (260,24) 0.60 (357,24) 0.57 (191 ,24) 0.54 (251,24) 
60( 518.10,3709.35) 0.64 (258,24) 0.59 (146,24) 0.56 ( 78,24) 0.55 ( 32,24) 0.53 (176,24) 
61( 514.50,3708.80) 0.51 ( 45,24) 0.43 ( 70,24) 0.43 (296,24) 0.41 c 27,24) 0.41 (105,24) 
62( 517.30,3714.40) 0.99 (169,24) 0.88 (160,24) 0.73 (180,24) 0.73 (187,24) 0.61 (263,24) 
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COMPLEX .1. (D~T£0 90095) ............ . 
_.. ENVIRONMENTAL ENGINEERING VER. 6.27 

SESSION INFORMATION 

INPUT DATA FILE NAME : ICIIOX82.DTA 
IIUTPUT Ll ST F I LE NAME : I CIIOX82. LST 
MET DATA FILE NAME : c:\bee\lh"'lgg82.bfn 



' J 

J 

INTEIIIATIIIIAL I'AP£11 • CIIG£ll. 
COMPLEX 

COMPLEX I (DATED 9DD95) 

11DX StiiEEN • 1982 SIIREVEPCIIT/LDNGVIEIIIIIIAIY NET. DATA 

GENERAL INPUT INFDRIIATJDN 

TMIS 11UN OF ._COMPLEX I •VEltSIDN 2.0 IS fOR THE POLLUTANT PART fOR 365 24·111lUR PERIODS. 
CONCENTRATIDN ESTIMATES SEGIN DN IIOUII· !,JULIAN DAY· 1, YEAR·1982. 
A FACTOR OF '1.0000000 liAS BEEN SPECIFIED TO CONVERT USER LENGTH UNITS TO KILDNETERS. 
0 SIGNIFICANT SOURCES ARE TO IE CONSIDERED. 

THIS 11UN 1/ILL NOT CONSIDER ANY POLLUTANT LOSS. 
HIGH·FIVE ~RY CONCENTRATIDN TABLES WILL BE OUTPUT FOR 4 AVERAGING I'ERIDOS. 
AVG TINES OF 1,3,8, AND 24 HOURS ARE AUTDIIATICALLY DISPLAYED. 

CIPTIDN CIPTICII LIST OPTIDN SPECIFICATIDN : Oa IGNORE OPTJDN 
1• USE OPTIDN 

TECHNICAL OPTIDNS 
I TERRAIN ADJUSTMENTS 0 
z 00 NOT INCLUDE STACK 001/NWASH CALCULATIONS 0 
3 DO NOT INCLUDE GRADUAL PLUME RISE CALCULATIDNS I 
4 CALCULATE INITIAL PLUME SIZE I 

INPUT OPTIONS 
5 READ NET DATA FROM CARDS 0 
6 READ HOURLY EMISSIONS 0 
7 SPECIFY SIGNIFICANT SOURCES 0 
8 READ RADIAL DISTANCES TO GENERATE RECEPTORS 0 

PRINTED OUTPUT OPTIONS 
9 DELETE EMISSIONS WITH HEIGHT TABLE I 

10 DELETE MET DATA SUMMARY FOR AVG PERIOD I 
11 DELETE HOURLY CONTRIBUTIONS , 
12 DELETE MET DATA ON HOURLY CONTRIBUTIONS , 
13 DELETE FINAL PLUME RISE CALC ON HRLY CONTRIBUTIONS , 
14 DELETE HOURLY SUMMARY , 
15 DELETE MET DATA ON HRLY SUMMARY , 
16 DELETE FINAL PLUME RISE CALC ON HRLY SUMMARY , 
17 DELETE AVG·PERIDD CONTRIBUTIONS , 
18 DELETE AVERAGING PERIOD SUMMARY , 
19 DELETE AVG CONCENTRATIONS AND Hl·5 TABLES 0 

OTHER CONTROL AND OUTPUT OPTIONS 
zo RUN IS PART OF A SEGMENTED RUN 0 
21 WRITE PARTIAL CONC TO DISK OR TAPE 0 
Z2 WRITE HOURLY CONC TO DISK OR TAPE 0 
Z3 1/RITE AVG·PERIDD CONC TO DISK DR TAPE 0 
24 PUNCH AVG·PERIDD CONC ONTO CARDS 0 
Z5 COMPLEX TERRAIN OPTION , 
26 CALM PROCESSING OPTION 0 
27 VALLEY SCREENING OPTION 0 

ANEMOMETER HEIGHT= 10.00 
WINO PROFILE WITH HEIGHT EXPONENTS CORRESPONDING TO STABILITY ARE AS FOLLOWS: 

FOR STABILITY A: 0.07 
STABILITY B: 0.07 
STABILITY C: 0.10 
STABILITY D: 0.15 
STABILITY E: 0.35 
STABILITY F: 0.55 



I 
POUlT SCIURCE INFORMATION 

.................... 

IIIURCE EAST IORTI $02(G/SEC) PART(G/SEC) STACK STACK STACK STACK POYEN. IMPACT Eff GRD·LVL BUOY FLUX 
COORD C11011D EMISSIONS EMISSIONS IT(M) TEMP(K) DIAM(M)VEL(M/SEC)(MICRO G/M'"'3) HT(M) ELEV f 

(USER IIIITS) USER HT M**4/S**3 

1 t COGEN 516.32 3711.89 O.DD 10.43 22.9 427.6 

ADDITIONAL IIFOIIIIATION ON IIIURCES. 

!MISSION INFORMATION FOR t (NPT) POINT SOURCES liAS BEEN INPUT 
0 SIGNIFICANT POINT SOURCESCNSIGP) ARE TO BE USED FOR THIS RUN 

Ill ITS 

:5.4 16.6 8.07 283.88 :54.40 150.19 

THE ORDER Of SIGNifiCANCE(IMPS) FOR 25 OR LESS POINT SOURCES USEO IN THIS Rill AS LISTED BY POINT SOURCE 11\JMBER: 

SURFACE MET DATA FROM STATION(ISFCD) 13957, YEAR(ISFCYR) 1982 
MIXING HEIGHT DATA FROM STATIONCIMXO) :5951, YEAR(IMXYR) 1982 

RECEPTOR INFORMATION 

RECEPTOR IDENTIFICATION EAST NORTH RECEPTOR HT 
COORD COORD ABV LOCAL GRO LVL 

(USER IIIITS) (METERS) 

1 515.977 3710.478 0.0 
2 515.877 3710.478 0.0 
3 515.m 3710.378 o.o 
4 515.877 3710.378 o.o 
5 515.677 3710.378 o.o 
6 515.977 3710.378 o.o 
7 511.277 3709.378 0.0 
a 512.277 3709.378 0.0 
9 513.277 3709.378 o.o 

10 514.277 3709.378 0.0 
11 515.277 3709.378 0.0 
12 518.277 3709.378 0.0 
13 511.277 3708.378 0.0 
14 513.277 3708.378 0.0 
15 514.277 3708.378 0.0 
16 517.277 3708.378 o.o 
17 513.277 3707.378 0.0 
18 512.277 3707.378 0.0 
19 515.277 3707.378 0.0 
20 517.277 3707.378 0.0 
21 511.277 3706.378 0.0 
22 512.277 3706.378 0.0 
23 513.277 3706.378 0.0 
24 514.277 3706.378 o.o 
25 515.277 3706.378 o.o 
26 517.277 3714.176 0.0 
27 512.277 3715.176 0.0 
28 514.277 3716.176 0.0 
29 515.277 3716.176 0.0 
30 513.277 3717.176 0.0 
31 514.277 3717.176 o.o 
32 512.277 3711.176 0.0 
33 511.277 3709.378 0.0 
34 511.277 3709.378 o.o 
35 513.277 3709.378 0.0 
36 514.277 3709.378 0.0 
37 515.277 3709.378 0.0 
38 511.277 3708.378 o.o 
39 513.277 3708.378 0.0 
40 514.277 3708.378 0.0 
41 517.277 3708.378 0.0 
42 513.277 3707.378 o.o 

RECEPTOR GROUND LEVEL 
ELEVATION 

(USER HT UNITS) 

57.9 
57.9 
57.9 
57.9 
57.9 
57.9 
64.0 
61.0 
73.2 
64.0 
57.9 
61.0 
67.1 
76.2 
70.1 
64.0 
64.0 
67.1 
61.0 
67.1 
73.2 
73.2 
64.0 
64.0 
67.1 
70.1 
61.0 
61.0 
70.1 
61.0 
61.0 
64.0 
64.0 
61.0 
73.2 
64.0 
57.9 
67.1 
76.2 
70.1 
64.0 
64.0 



· .. 43 512.277 3707.3711 o.o . 67.1 
44 515.277 3707.3711 o.o 61.0 
45 517.277 3707.3711 o.o 67.1 
46 511.277 3706.3711 0.0 73.2 
47 512.277 3706.3711 o.o 73.2 
41 513.277 3706.3711 0.0 64.0 
49 514.277 37116.3711 0.0 64.0 
50 515.277 37116.3711 0.0 67.1 
51 517.277 3714.176 0.0 70.1 
52 512.277 3715.176 0.0 61.0 
53 511.277 3716.176 0.0 61.0 
54 514.277 3716.176 0.0 61.0 
55 515.277 3716.176 0.0 70.1 
56 513.277 3717.176 0.0 61.0 
57 514.277 3717.176 0.0 61.0 
58 512.277 3711.176 0.0 64.0 
59 516.500 3708.100 0.0 67.7 
60 518.100 3709.350 0.0 79.3 
61 514.500 3708.800 o.o 80.5 
62 517.300 3714.400 o.o 76.2 

COMPLEX I (DATED 90095) 

INTERNATIONAL PAPER • COGEN. 
COMPLEX 
NOX SCREEN • 1982 SHREVEPORT/LONGVIEY BINARY MET. DATA 

RECEPTORS 

RECEPTOR IDENTIFICATION EAST NORTH RECEPTOR HT RECEPTOR GROUND LEVEL AVG CONC FOR PERIOD 
COORD COORD ABV LOCAL GRD LVL ELEVATION DAY 1.HR 1. TO DAY365.HR24. 

(USER UNITS) (METERS) (USER HT UNITS) (MICROGRAMS/M**3) 

1 515.98 3710.48 0.0 57.9 0.04 
2 515.88 3710.48 o.o 57.9 0.03 
3 515.78 3710.38 0.0 57.9 0.04 
4 515.88 3710.38 0.0 57.9 0.04 
5 515.68 3710.38 0.0 57.9 0.04 
6 515.98 3710.38 o.o 57.9 0.04 
7 511.28 3709.38 o.o 64.0 0.04 

• 512.28 3709.38 0.0 61.0 0.04 
9 513.28 3709.38 0.0 73.2 0.05 

10 514.28 3709.38 0.0 64.0 0.05 
11 515.28 3709.38 0.0 57.9 0.04 
12 518.28 3709.38 o.o 61.0 0.05 
13 511.28 3708.38 0.0 67.1 0.05 
14 513.28 3708.38 0.0 76.2 0.04 
15 514.28 3708.38 o.o 70.1 0.04 
16 517.28 3708.38 0.0 64.0 0.06 
17 513.28 3707.38 0.0 64.0 0.04 
18 512.28 3707.38 0.0 67.1 0.04 
19 515.28 3707.38 0.0 61.0 0.06 
20 517.28 3707.38 0.0 67.1 0.07 
21 511.28 3706.38 0.0 73.2 0.04 
22 512.28 3706.38 o.o 73.2 0.04 
23 513.28 3706.38 o.o 64.0 0.04 
24 514.28 3706.38 0.0 64.0 0.04 
25 515.28 3706.38 0.0 67.1 0.06 
26 517.28 3714.18 0.0 70.1 0.07 
27 512.28 3715.18 0.0 61.0 0.06 
28 514.28 3716.18 o.o 61.0 0.08 
29 515.28 3716.18 0.0 70.1 • 0.11 
30 513.28 3717.18 0.0 61.0 0.08 
31 514.28 3717.18 0.0 61.0 0.09 
32 512.28 3711.18 0.0 64.0 0.04 
33 511.28 3709.38 0.0 64.0 0.04 



l 
511.28 37119.38 0.0 61.0 0.04 I. 34 

35 513.28 37119.38 0.0 73.2 0.05 
f 36 514.28 37119.38 0.0 64.0 0.05 

I 37 515.28 37119.38 0.0 57.9 0.04 
38 511.28 3708.38 0.0 67.1 0.05 
39 513.28 3708.38 0.0 76.2 0.04 
40 514.28 3708.38 o.o 70.1 0.04 
41 517.28 3708.38 0.0 64.0 0.06 
42 513.28 3707.38 o.o 64.0 0.04 
43 512.28 3707.38 0.0 67.1 0.04 
44 515.28 3707.38 0.0 61.0 0.06 
45 517.28 3707.38 0.0 67.1 0.07 
46 511.28 :S706.38 0.0 73.2 0.04 
47 512.28 :S706.38 0.0 73.2 0.04 
41 513.28 :S706.38 o.o 64.0 0.04 
49 514.28 :S706.38 0.0 64.0 0.04 
50 515.28 :S706.38 0.0 67.1 0.06 

i 51 517.28 :S714.18 0.0 70.1 0.07 

i 52 512.28 3715.18 0.0 61.0 0.06 
I I 53 511.28 3716.18 o.o 61.0 0.06 

54 514.28 3716.18 0.0 61.0 0.08 
55 515.28 3716.18 0.0 70.1 0.11 
56 513.28 3717.18 0.0 61.0 0.08 
57 514.28 3717.18 o.o 61.0 0.09 
58 512.28 3711.18 0.0 64.0 0.04 
59 516.50 3708.10 0.0 67.7 0.07 
60 518.10 3709.35 o.o 79.3 0.05 
61 514.50 3708.80 0.0 80.5 0.04 
62 517.30 3714.40 o.o 76.2 0.07 

F1 VE HIGHEST 1·HOUR PART CDNCENTRATIDNS((ENOING ON JULIAN DAY, HOUR) 
(MICROGRAHS/M**3) 

IECEPTOII 1 2 3 4 5 

1( 515.98,3710.48) * 10.23 (156,15) * 8.21 (230, 12) 8.20 (205,13) 7.88 (218,12) 7.69 (248,15) 
2( 515.88,3710.48) 9.87 (156,15) 8.16 (205,13) 8.14 (230,12) 7.67 (156,14) 7.64 (173,15) 
3( 515.78,3710.38) 8.26 (156,15) 7.86 (205,13) 7.82 (218,16) 7.81 (250,12) 7.71 (230,12) 
4( 515.88,3710.38) 8.64 (156,15) 7.94 (205,13) 7.82 (230,12) 7.81 (218,12) 7.62 (156,14) 
5( 515.68,3710.38) 7.83 (156,15) 7.76 (218,16) 7.75 (205,13) 7.73 (233,12) 7.71 (250,12) 
6( 515.98,3710.38) 8.95 (156,15) 8.01 (205,13) 7.98 (194,13) 7.91 (230,12) 7.84 (218,12) 
7( 511.28,3709.38) 2.41 (213,13) 2.40 (248, 8) 2.40 ( 93,15) 2.31 (265, 9) 2.30 (343,15) 
8( 512.28,3709.38) 3.04 ( 93,15) 2.86 (213,13) 2.84 (231, 9) 2.80 (231,17) 2.80 (152,17) 
9( 513.28,3709.38) 3.69 (298,16) 3.53 (122, 14) 3.36 (206,15) 3.35 (231,17) 3.28 (194,10) 

10( 514.28,3709.38) 4.24 (249, 11) 4.24 (262,12> 4.19 (298,16) 4.16 (265,15) 4.06 ( 85,14) 
11( 515.28,3709.38) 5.20 (276,11) 5.09 (265,15) 4.92 ( 85,14) 4.86 (297,10) 4.86 ( 52,14) 
12( 518.28,3709.38) 4.73 (237,15) 4.68 (227,15) 4.53 (262,13) 4.50 (121,11) 4.45 (269,11) 
13( 511.28,3708.38) 2.35 (201,18) 2.28 (152,17> 2.22 (248, 8) 2.17 (213,13) 2.16 (231, 9) 
14( 513.28,3708.38) 3.10 (298,16) 2.99 (203,13) 2.98 (201,18) 2.94 (171,15) 2.93 (194,10) 
15( 514.28,3708.38) 3.31 (203,13) 3.29 (261,16) 3.26 (240,17) 3.24 (171,15) 3.23 (194,10) 
16( 517.28,3708.38) 4.22 (195,14) 3.98 (233,10) 3.94 (260,10) 3.57 (122,15) 3.56 (261,15) 
17( 513.28,3707.38) 2.65 (201,18) 2.60 (277,15) 2.55 (203, 13) 2.53 (173,10) 2.52 (171,15) 
18( 512.28,3707.38) 2.39 (201, 18) 2.31 (152,17) 2.30 (173,10) 2.25 (248, 8) 2.22 (171,15) 
19( 515.28,3707.38) 3.21 ( 90,14) 3.19 (173,11) 2.89 (204,18) 2.89 (205,18) 2.88 (240,17) 
20( 517.28,3707.38) 3.28 (195,14) 3.07 (101, 10) 3.03 (201,17) 2.97 (169,18) 2.96 (168,17) 
21( 511.28,3706.38) 1.94 (260,18) 1.87 (201,18) 1.82 (152,17) 1.82 (173,10) 1.79 (248, 8) 
22< 512.28,3706.38) 2.11 (277,10) 2.09 (201,18) 2.02 (260,18) 2.02 (173,10) 1.98 ( 50,15) 
23( 513.28,3706.38) 2.26 (277,15) 2.25 (277,10) 2.21 (173,10) 2.16 ( 50,15) 2.14 (203,13) 
24( 514.28,3706.38) 2.43 (277,15) 2.36 (277,10) 2.33 (203,13) 2.31 ( 50,15) 2.28 ( 90,14) 
25< 515.28,3706.38) 2.45 ( 90,14) 2.44 (173,11) 2.42 (163, 9) 2.41 ( 90,12) 2.37 (122,11) 
26( 517.28,3714.18) 5.72 (221,13) 5.69 (231,16) 5.64 (217,16) 5.61 (231,14) 5.60 (200,12) 
27( 512.28,3715.18) 2.74 (171,12) 2.73 (241,17) 2.68 (189,18) 2.68 (220,12) 2.65 (229,16) 
28( 514.28,3716.18) 3.07 <269,16) 3.04 (287,11) 3.00 (309,16) 2.94 (317,15) 2.92 (244,16) 
29( 515.28,3716.18) 3.20 (317,15) 3.12 (227,17) 3.09 (224,17) 3.05 (184,16) 3.05 (223,16) 
30( 513.28,3717.18) 2.50 (287,11) 2.39 (244,17) 2.36 (244,16) 2.36 (234,16) 2.35 (214,17) 
31( 514.28,3717.18) 2.54 <244,16) 2.53 (214,17) 2.52 (237,17) 2.52 (200,18) 2.51 (244,17) 



JZ( 512.28,3711.18) 3.64 (163, 11) 3.48 (350, 13) 3.41 (241,15) 3.35 (250, 9) 3.23 (249, 16) 
DC 511.28,310P.S8) 2.41 (213, 13) 2.40 (248, 8) 2.40 ( 93,15) 2.31 (265, 9) 2.30 (343, 15) 
34( 511.28,310P.S8) 2.41 (213, 13) 2.40 (248, 8) 2.40 ( 93,15) 2.31 (265, 9) 2.30 (343, 15) 
35( 513.28,3709.38) 3.69 (298, 16) 3.53 (122, 14) 3.36 (206, 15) 3.35 (231, 17) 3.28 (194,10) 
36( 514.28,310P.S8) 4.24 (249, 11) 4.24 (262, 12) 4.19 (298, 16) 4.16 (265, 15) 4.06 ( 85, 14) 

r- -~ 37( 515.28,310P.S8) 5.20 (276, 11) 5.09 (265, 15) 4.92 ( 85, 14) 4.86 (297,10) 4.86 ( 52,14) 

sac 511.28,3708.38> 2.35 (201,18) 2.28 (152, 17) 2.22 (248, 8) 2.17 (213, 13) 2.16 (231, 9) 
39( 513.28,3708.38) 3.10 (298, 16) 2.99 (203, 13) 2.98 (201,18) 2.94 (171,15) 2.93 (194, 10) 
40( 514.28,3708.38) 3.31 (203, 13) 3.29 (261,16) 3.26 (240, 17) 3.24 (171,15) 3.23 (194, 10) 

41( 517.28,3708.38) 4.22 (195, 14) 3.98 (233,10) 3.94 (260,10) 3.57 (122, 15) 3.56 (261, 15) 
42( 513.28,3707.38) 2.65 (201,18) 2.60 (277, 15) 2.55 (203, 13) 2.53 (173, 10) 2.52 (171, 15) 
43( 512.28,3707.38) 2.39 (201, 18) 2.31 (152, 17) 2.30 (173,10) 2.25 (248, 8) 2.22 (171,15) 
44( 515.28,3707.38) 3.21 ( 90, 14) 3.19 (173, 11) 2.89 (204,18) 2.89 (205, 18) 2.88 (240,17) 
45( 517.28,3707.38) 3.28 (195, 14) 3.07 (101,10) 3.03 (201,17) 2.97 (169, 18) 2.96 (168, 17) 
46( 511.28,3706.38) 1.94 (260, 18) 1.87 (201, 18) 1.82 (152,17) 1.82 (173,10) 1.79 (248, 8) 
47( 512.28,3706.38) 2. ,, (277,10) 2.09 (201, 18) 2.02 <260,18) 2.02 (173,10) 1.98 ( 50,15) 
48( 513.28,3706.38) 2.26 (277, 15) 2.25 (277, 10) 2.21 (173,10) 2.16 ( so, 15) 2.14 (203, 13) 
49( 514.28,3706.38) 2.43 (277, 15) 2.36 (277, 10) 2.33 (203, 13) 2.31 ( 50, 15) 2.28 ( 90, 14) 
50( 515.28,3706.38) 2.45 ( 90, 14) 2.44 (173, 11) 2.42 (163, 9) 2.41 ( 90, 12) 2.37 (122, 11) 
51( 517.28,3714.18) 5.72 (221,13) 5.69 (231, 16) 5.64 (217, 16) 5.61 (231, 14) 5.60 (200, 12) 
52( 512.28,3715.18) 2.74 (171, 12) 2.73 (241, 17) 2.68 (189, 18) 2.68 (220, 12) 2.65 (229,16) 
53( 511.28,3716.18) 2.21 (276, 16) 2.20 (174, 18) 2.20 (220, 13) 2.13 (189,18) 2.13 (220,12) 
54( 514.28,3716.18) 3.07 (269, 16) 3.04 (287, 11) 3.00 (309, 16) 2.94 (317, 15) 2.92 (244, 16) 
55( 515.28,3716.18) 3.20 (317, 15) 3.12 (227, 17) 3.09 (224,17) 3.05 (184,16) 3.05 (223,16) 
56( 513.28,3717.18) 2.50 (287,11) 2.39 (244, 17) 2.36 (244, 16) 2.36 (234,16) 2.35 (214, 17) 
57( 514.28,3717.18) 2.54 (244, 16) 2.53 (214, 17) 2.52 (237, 17) 2.52 (200,18) 2.51 (244, 17) 
58( 512.28,3711.18) 3.64 (163,11) 3.48 (350, 13) 3.41 (241,15) 3.35 (250, 9) 3.23 (249, 16) 
59( 516.50,3708.10) 4.07 (195, 14) 3.96 (173, 11) 3.90 (163, 9) 3.84 (201, 16) 3.74 (163, 12) 

\. 60( 518.10,3709.35) 4.86 (237,15) 4.73 (227, 15) 4.58 (262,13) 4.53 (258,13) 4.50 (221. 16) 
' 61( 514.50,3708.80) 3.61 (265,15) 3.61 (261,16) 3.59 (233,15) 3.55 (259,12) 3.54 ( 85, 14) 

62( 517.30,3714.40) 5.30 (221,13) 5.19 (146,12) 5.16 (144, 9) 5.09 (217. 16) 5.07 (231,14) 

FIVE HIGHEST 3·HOUR PART CONCENTRATIONSCCENDING ON JULIAN DAY, HOUR) 
(MICRDGRAMS/M**3) 

RECEPTOR 2 3 4 5 

1( 515.98,3710.48) • 5.96 (156, 15) 3.19 ( 90,15) 3.03 ( 96,12) 2.82 (205, 15) 2.74 (230,12) 
2( 515.88,3710.48) 5.84 (156, 15) 3.23 ( 90,15) 2.81 (205, 15) 2.71 (230,12) 2.65 (247, 15) 
3( 515.78,3710.38) 5.28 (156, 15) 2.91 (107,12) 2.90 (247, 15) 2.73 (205,15) 2.70 (297,12) 
4( 515.88,3710.38) 5.42 (156, 15) 3.33 ( 90, 15) 2.94 (193, 15) 2.85 (247,15) 2.75 (205,15) 
5( 515.68,3710.38) 5.12 (156,15) • 4.33 (265,15) 2.94 (107, 12) 2.77 (297, 12) 2.70 (205, 15) 
6( 515.98,3710.38) 3.97 (194, 15) 3.30 ( 90,15) 3.10 ( 96,12) 2.98 (156,15) 2.89 (193, 15) 
7( 511.28,3709.38) 1.40 C SO, 12) 1.35 (254, 18) 1.32 ( 85, 18) 1.21 ( 86,15) 1.18 (120,12) 
8( 512.28,3709.38) 2.44 (251,12) 1.74 (117, 9) 1.69 ( 50,12) 1.53 (120,12) 1.47 ( 48,15) 
9( 513.28,3709.38) 3.07 (251 ,12) 3.03 (295, 12) 2.10 (269,15) 2.08 ( 50,12) 2.08 (117, 9) 

10( 514.28,3709.38) 3.51 (295, 12) 2.60 ( 44,12) 2.48 (249,12) 2.46 (251,12) 2.40 (113, 15) 
11( 515.28,3709.38) 3.20 (265,15) 2.91 (297, 12) 2.57 (203, 15) 2.57 (107, 12) 2.33 (277,15) 
12( 518.28,3709.38) 2.91 (237, 15) 2.80 (121,12) 2.71 (269,12) 2.55 (204,15) 2.55 (170, 18) 
13( 511.28,3708.38) 1.69 (251,12) 1.34 ( 56, 3) 1.33 ( 56, 6) 1.30 (276,15) 1.27 ( 80, 9) 
14( 513.28,3708.38) 2.56 (295, 12) 1.86 ( 44, 12) , .71 ( 81,15) 1.68 (269,15) 1.67 (284,12) 
15( 514.28,3708.38) 2.14 ( 44,12) 1.99 (277,15) 1.95 (284,12) 1.94 (297, 12) 1.78 (265, 15) 
16( 517.28,3708.38) 2.32 (240,15) 2.30 (173, 18) 2.28 ( 52,12) 2.25 (261,15) 2.25 (208,18) 
17( 513.28,3707.38) 1.72 ( 50,15) 1.56 ( 44, 12) 1.51 (277,15) 1.43 (295,12) 1.41 ( 60,18) 
18( 512.28,3707.38) 1 .81 (295, 12) 1.40 (247,18) 1.38 ( 44,12) 1.20 ( 81,15) 1.19 (143,18) 
19( 515.28,3707.38) 2.07 (193, 15) 1.81 (163, 9) 1.78 (205, 18) , .71 (363, 12) 1.69 ( 90,15) 
20( 517.28,3707.38) 2.63 (261,15) 2.56 (293,15) 2.48 (168, 18) 1.78 (173, 18) 1. 75 (286, 9) 

21( 511.28,3706.38) 1.32 (295,12) 1.23 (247, 18) 1.18 (143,18) 1.13 ( 56, 18) 0.95 (246,21) 
22( 512.28,3706.38) 1.24 ( 50,15) 1 .21 (111, 9) 1.20 ( 44,12) 1.14 ( 96, 6) 1.04 (295,12) 
23( 513.28,3706.38) 1.30 ( 60,18) 1.28 ( 81,18) 1.27 (277, 15) 1.23 (111, 9) 1.19 (246, 15) 
24( 514.28,3706.38) 1.59 (247, 15) 1.45 (203,15) 1.38 (277,15) 1.33 ( 81,18) 1.31 (363, 12) 
25( 515.28,3706.38) 2.25 (163, 9) 1.77 (297, 12) 1.68 (193, 15) 1.48 (204, 18) 1.40 (364,15) 
26( 517.28,3714.18) 3.26 (146,15) 3.23 (165, 9) 3.09 (149,18) 3.04 (183, 15) 3.01 (141. 15) 
27( 512.28,3715.18) 2.12 (273,15) 1.79 ( 88, 15) 1.58 (347,12) 1.56 (290,12) 1.56 (220, 12) 
28( 514.28,3716.18) 2.35 (270,15) 1.87 (244, 18) 1.80 (135,12) 1.72 (347,15) 1.67 (272, 15) 
29( 515.28,3716.18) 2.69 (126, 12) 2.51 (300,12) 2.35 (242, 15) 2.29 (197,12) 2.29 (153,18) 



!0( 513.28,S717. 11) 1.63 (270, 15) 1.51 (244, 11) 1.56 (174, 11) 1.56 (347, 12) 1.46 (217, 12) 
31( 514.28,5717.11) 1.93 (126, 12) 1.12 (270, 15) 1.61 (244,11) 1.41 (135, 12) 1.47 ( 30, 12) 
32( 512.21,3711.11) 2.23 ( 15, 11) 2.10 (249, 11) 2.05 (230, 11) 2.01 (120, 18) 1.99 ( 12, 12) 
33( 511.21,3709.38) 1.40 ( 50, 12) 1.35 (254, 11) 1.32 ( 15, 18) 1.21 ( 16,15) 1.18 (120, 12) 
34( 511 .28,3709.38) 1.40 ( 50,12) 1.35 (254, 11) 1.32 ( 15, 18) 1.21 ( 16,15) 1.18 (120,12) 
35( 513.28,3709.38) 3.07 (251,12) 3.03 (295, 12) 2.10 (269,15) 2.08 ( 50,12) 2.08 (117, 9) 
36( 514.21,3709.38) 3.51 (295, 12) 2.60 ( 44,12) 2.41 (249,12) 2.46 (251,12) 2.40 (113, 15) 
37( 515.28,3709.38) 3.20 (265, 15) 2.91 (297, 12) 2.57 (203,15) 2.57 (107, 12) 2.33 (277,15) 

\ 

38( 511.21,3708.38) 1.69 (251, 12) 1.34 ( 56, 3) 1.33 ( 56, 6) 1.30 (276, 15) 1.27 ( 80, 9) 

I 39( 513.28,3708.38) 2.56 (295, 12) 1.16 ( 44, 12) 1.71 ( 11,15) 1.61 (269, 15) 1.67 (284, 12) 
40( 514.28,3708.38) 2.14 ( 44, 12) 1.99 (277, 15) 1.95 (284,12) 1.94 (297, 12) 1.78 (265, 15) 

41( 517.28,3708.38) 2.32 (240,15) 2.!0 (173, ,., 2.21 ( 52, 12) 2.25 (261,15) 2.25 (208, 18) 
42( 513.21,3707.38) 1.72 ( 50, 15) 1.56 ( 44, 12) 1.51 (277, 15) 1.43 (295, 12) 1.41 ( 60,18) 
43( 512.28,3707.38) 1.11 (295, 12) 1.40 (247, 18) 1.38 ( 44, 12) 1.20 ( 11,15) 1.19 (143,18) 
44( 515.21,3707.38) 2.07 (193, 15) 1.11 (163, 9) 1.78 (205,18) 1.71 (363,12) 1.69 ( 90,15) 
45( 517.28,3707.38) 2.63 (261, 15) 2.56 (293,15) 2.41 (161, 11) 1.78 (173,18) 1.75 (216, 9) 

46( 511.21,3706.38) 1.32 (295,12) 1.23 (247, 11) 1.11 (143, 18) 1.13 ( 56,18) 0.95 (246,21) 
47( 512.21,3706.38) 1.24 ( 50, 15) 1.21 (111, 9) 1.20 ( 44,12) 1.14 ( 96, 6) 1.04 (295,12) 
41( 513.28,3706.38) 1.30 ( 60,11) 1.21 ( 11,18) 1.27 (277, 15) 1.23 (111, 9) 1.19 (246, 15) 
49( 514.28,3706.38) 1.59 (247, 15) 1.45 (203,15) 1.38 (277,15) 1.33 ( 11,18) 1.31 (363,12) 
50( 515.28,3706.38) 2.25 (163, 9) 1.77 (297,12) 1.68 (193,15) 1.48 (204,18) 1.40 (364,15) 
51( 517.28,3714.18) 3.26 (146,15) 3.23 (165, 9) 3.09 (149,18) 3.04 (183,15) 3.01 (141,15) 
52( 512.28,3715.18) 2.12 (273,15) 1.79 ( 88,15) 1.58 (347,12) 1.56 (290,12) 1.56 (220,12) 
53( 511.28,3716.18) 1.53 (278,15) 1.47 (273,15) 1.38 (220,12) 1.35 ( 88,15) 1.27 (347,12) 
54( 514.28,3716.18) 2.35 (270,15) 1.87 (244,18) 1.80 (135,12) 1.72 (347, 15) 1.67 (272,15) 
55( 515.28,3716.18) 2.69 (126, 12) 2.51 (300,12) 2.35 (242,15) 2.29 (197,12) 2.29 (153, 18) 
56( 513.28,3717.18) 1.63 (270, 15) 1.58 (244, 18) 1.56 (174,18) 1.56 (347,12) 1.46 (287,12) 
57( 514.28,3717.18) 1.93 (126, 12) 1.82 (270,15) 1.68 (244,18) 1.48 (135, 12) 1.47 ( 30, 12) 
58( 512.28,3711.18) 2.23 ( 85,18) 2.10 (249, 18) 2.05 (230, 18) 2.01 (120, 18) 1.99 ( 82, 12) 
59( 516.50,3708.10) 3.16 (293, 15) 2.38 (163, 9) 2.36 (260,12) 2.32 (173, 12) 2.29 (204, 18) 
60C 518.10,3709.35) 2.86 (127, 12) 2.61 (204, 15) 2.58 (170,18) 2.57 (240,15) 2.51 (362,15) 
61( 514.50,3708.80) 2.40 ( 44, 12) 2.27 (297, 12) 2.20 (284,12) 2.18 (265, 15) 2.16 (277,15) 
62( 517.30,3714.40) 3.03 (165, 9) 2.92 (149,18) 2.88 (146, 15) 2.84 (153,15) 2.78 (183, 15) 

FIVE HIGHEST 8·HOUR PART CONCENTRATIONS((ENOING ON JULIAN DAY, HOUR) 
(MICRDGRAMS/M**3) 

RECEPTOR 2 3 4 5 

1( 515.98,3710.48) 2.35 (230,16). 2.24 (156,16) 2.15 (205,16) 1.88 (193,16) 1.59 (248,16) 
2C 515.88,3710.48) 2.38 (230, 16) 2.19 (156,16) 2.13 (205,16) 1.44 (193,16) 1.30 (107,16) 
3( 515.78,3710.38) • 2.46 (230, 16) 1.98 (156,16) 1.72 (107,16) 1.55 (297,16) 1.51 (193,16) 
4( 515.88,3710.38) 2.44 (230, 16) 2.04 (205, 16) 2.03 (156,16) 2.00 (193,16) 1.33 (107,16) 
5( 515.68,3710.38) 1.?6 (230,16) 1.92 (156, 16) 1.85 (297,16) 1.63 (265,16) 1.54 ( 52,16) 
6( 515.98,3710.38) 2.43 (230,16) 2.19 (194,16) 2.07 (205,16) 1.98 (193, 16) 1.78 (107,16) 
7( 511.28,3709.38) 1.06 ( 35, 16) 1.01 ( 56, 8) 0.79 ( 96,16) 0.78 (120, 16) 0.74 ( 42,16) 
IC 512.28,3709.38) 1.21 (251 ,16) 0.96 (120,16) 0.90 ( 96,16) 0.88 ( 48,16) 0.85 ( 80,16) 
9( 513.28,3709.38) 1.16 ( 56, 8) 1.15 (251,16) 1.14 (295,16) 1.11 (113,16) 1.09 ( 50,16) 

10( 514.28,3709.38) 1.83 ( 81,16) 1.41 <328,16) 1.39 ( 52, 16) 1.37 (249,16) 1.32 (295,16) 
11( 515.28,3709.38) 2.40 (297,16) 1.58 ( 52, 16) 1.55 (230,16) 1.20 (265,16) 1.16 (276,16) 
12( 518.28,3709.38) 1.97 (121, 16) 1.40 (204,16) 1.23 ( 66, 16) 1.19 ( 23,16) 1.15 (362,16) 
13( 511.28,3708.38) 1.15 ( 56, 8) 0.99 ( 56,24) 0.92 ( 80,16) 0.83 (251,16) 0.77 ( 87, 8) 
14( 513.28,3708.38) 1.34 ( 81,16) 1.00 (328,16) 0.96 (295,16) 0.76 (296,16) 0.74 (249, 16) 
15( 514.28,3708.38) 1.86 (297,16) 1.10 ( 52,16) 1.06 (277, 16) 1.02 (321,16) 0.96 (230,16) 
16( 517.28,3708.38) 1.73 (293,16) 1.66 (308,16) 1.61 ( 52,16) 1.55 (216, 16) 1.34 (127,16) 
17( 513.28,3707.38) 0.94 ( 81,16) 0.93 (328, 16) 0.87 (277,16) 0.84 (297, 16) 0.78 ( 7,24) 
18( 512.28,3707.38) 0.74 ( 81,16) 0.74 (328,16) 0.71 ( 56,24) 0.68 (295,16) 0.65 ( 56, 8) 
19( 515.28,3707.38) 1.27 (295,16) 1.20 (194,16) 1.10 (230,16) 1.04 (193, 16) 0.98 (264, 8) 
20( 517.28,3707.38) 1.40 (293,16) 1.30 ( 95,24) 1.28 ( 52,16) 1.24 (286, 16) 1.22 (261,16) 
21( 511.28,3706.38) 0.69 (246,24) 0.69 ( 56,24) 0.65 (112, 8) 0.64 (111,24) 0.60 ( 56, 8) 
22( 512.28,3706.38). 0.92 ( 81,16) 0.74 (328,16) 0.73 ( 10, 8) 0.72 ( 96, 8) 0.65 (112, 8) 
23( 513.28,3706.38) 1.07 (297,16) 0.97 ( 7,24) 0.81 ( 57, 8) 0.76 (277,16) 0.64 (111, 8) 
24( 514.28,3706.38) 0.92 (297, 16) 0.90 (264, 8) 0.81 (277,16) 0.81 (264,16) 0.76 (230,16) 
25( 515.28,3706.38) 1.03 (264, 8) 1.00 (295,16) 0.92 ( 84,24) 0.91 (194, 16) 0.84 (345,16) 
26( 517.28,3714.18) 2.14 (141. 16) 1.92 (146,16) 1. 71 (239,16) 1.70 (183, 16) 1.67 (236,16) 
27( 512.28,3715.18) 1.28 (273, 16) 1.07 (278,16) 0.90 (220,16) 0.83 (274,16) 0.83 (108,16) 



' II( 514.11,3716. 1B> 1.94 (270, 16) 1.40 (336, B) 1.22 (272, 16) 1.13 ( 94, 16) 0.90 (132, 16) 
29< 515.28,3716.18) 1.62 (300, 16) 1.48 ( 30,16) 1.36 (126, 16) 1.23 (197, 16) 1.16 (336,24) 

I 30( 513.28,3717.18) 1.40 (270, 16) 1.03 (129, 16) 1.03 (336, B) 0.95 (272, 16) 0.95 (132, B) 

' 31( 514.28,3717.18) 1.55 (270, 16) . 1.21 ( 30, 16) 1.20 (336, B) 1.03 (272, 16) 1.01 ( 30, B) 
32( 512.28,3711.1B) 1.B1 (250, 16) 1.10 ( 82, 16) 1.08 (249, 16) 1.00 ( 38, 16) 0.84 ( B5,24) 
33( 511.28,3709.38) 1.06 ( 35, 16) 1.01 ( 56, B) 0.79 ( 96, 16) 0.78 (120, 16) 0.74 ( 42, 16) 
34( 511.28,3709.38) 1.06 ( 35, 16) 1.01 ( 56, B> 0.79 ( 96, 16) 0.78 (120, 16) 0.74 ( 42, 16) 
35( 513.28,3709.38) 1.16 ( 56, B> 1.15 (251,16) 1.14 (295,16) 1.11 (113, 16) 1.09 ( 50, 16) 

I 
36( 514.28,3709.38) 1.83 ( B1,16) 1.41 (32B, 16) 1.39 ( 52, 16) 1.37 (249, 16) 1.32 (295,16) 
37( 515.28,3709.38) 2.40 (297, 16) 1.5B ( 52, 16) 1.55 (230, 16) 1.20 (265, 16) 1.16 (276, 16) 

I 38( 511.28,3708.38) 1.15 ( 56, B) 0.99 ( 56,24) 0.92 ( 80, 16) 0.83 (251,16) 0.77 ( 87, 8) 
39( 513.28,3708.38) 1.34 ( B1, 16) 1.00 (328, 16) 0.96 (295, 16) 0.76 (296, 16) 0.74 (249,16) 
40( 514.28,3708.38) ·1.86 (297, 16) 1.10 ( 52,16) 1.06 (277, 16) 1.02 (328, 16) 0.96 (230, 16) 
41( 517.28,3708.38) 1.73 (293, 16) 1.66 (308,16) 1.61 ( 52, 16) 1.55 (286, 16) 1.34 (127,16) 
42( 513.28,3707.38) 0.94 ( B1, 16) 0.93 (328,16) O.B7 (277, 16) 0.84 (297, 16) 0.78 ( 7,24) 
43( 512.28,3707.38) 0.74 ( B1, 16) 0.74 (328, 16) 0.71 ( 56,24) 0.68 (295, 16) 0.65 ( 56, 8) 
44( 515.28,3707.38) 1.27 (295, 16) 1.20 (194, 16) 1.10 (230, 16) 1.04 (193,16) 0.98 (264, 8) 
45( 517.28,3707.38) 1.40 (293, 16) 1.30 ( 95,24) 1.28 ( 52, 16) 1.24 (286, 16) 1.22 (261, 16) 
46( 511.28,3706.38) 0.69 (246,24) 0.69 ( 56,24) 0.65 (112, B) 0.64 (111,24) 0.60 ( 56, B) 
47( 512.28,3706.38) 0.92 ( B1,16) 0.74 (328,16) 0.73 ( 10, B) 0.72 ( 96, B> 0.65 (112, 8) 
48( 513.28,3706.38) 1.07 (297, 16) 0.97 ( 7,24) 0.81 ( 57, B) 0.76 (277, 16) 0.64 (111, 8) 
49( 514.28,3706.38) 0.92 (297,16) 0.90 (264, 8) 0.81 (277, 16) 0.81 (264, 16) 0.76 (230,16) 
50( 515.28,3706.38) 1.03 (264, 8> 1.00 (295,16) 0.92 ( 84,24) 0.91 (194,16) 0.84 (345,16) 
51( 517.28,3714.18) 2.14 (141,16) 1.92 (146,16) 1.71 (239, 16) 1.70 (183, 16) 1.67 (236, 16) 
52( 512.28,3715.18) 1.28 (273, 16) 1.07 (278,16) 0.90 (220, 16) 0.83 (274, 16) 0.83 (108,16) 
53( 511.28,3716.18) 0.94 (273, 16) 0.83 (278,16) 0.79 (220, 16) 0.73 ( 46,24) 0.69 (270,24) 
54( 514.28,3716.18) 1.94 (270, 16) 1.40 (336, 8) 1.22 (272,16) 1.13 ( 94, 16) 0.90 (132,16) 
55( 515.28,3716.18) 1.62 (300, 16) 1.48 ( 30,16) 1.36 (126, 16) 1.23 (197, 16) 1.16 (336,24) 
56( 513.28,3717.18) 1.40 (270, 16) 1.03 (129, 16) 1.03 (336, 8) 0.95 (272,16) 0.95 (132, 8) 
57( 514.28,3717.18) 1.55 (270, 16) 1.21 ( 30, 16) 1.20 (336, 8) 1.03 (272,16) 1.01 ( 30, 8) 
58( 512.28,3711.18) , .81 (250, 16) 1.10 ( 82, 16) , .08 (249, 16) 1.00 ( 38, 16) 0.84 ( 85,24) 
59( 516.50,3708.10) 1.67 (194, 16) 1.57 (296, 16) 1.55 (340, 16) 1.55 (293, 16) 1.46 (117, 16) 
60( 518.10,3709.35) 1.70 (127,16) 1.44 (204, 16) 1.23 (240,16) 1.19 ( 23,16) 1.15 (362, 16) 
61( 514.50,3708.80) 2.08 (297, 16) 1.26 ( 52,16) 1.14 (230,16) 1.10 (277,16) 1.08 (328, 16) 
62< 517.30,3714.40) 2.07 (236, 16) , .95 (141,16) 1.73 (146,16) 1.60 (239, 16) 1.41 (149, 16) 

FIVE HIGHEST 24·HOUR PART CONCENTRATIONSC(ENDING ON JULIAN DAY, HOUR) 
(MICROGRAMS/M**3l 

IECEPTOR , 2 3 4 5 

1( 515.98,3710.48) 0.80 (205,24) 0.79 (230,24) 0.75 (156,24) 0.74 (193,24) 0.53 (248,24) 
2( 515.88,3710.48) 0.80 (230,24) 0.79 (205,24) 0.73 (156,24) 0.59 (193,24) 0.45 (107,24) 
3( 515.78,3710.38) 0.83 (230,24) 0.66 (156,24) 0.64 (193,24) 0.60 (205,24) 0.59 (107,24) 
4( 515.88,3710;38) 0.83 (230,24) 0.79 (193,24) 0.78 (205,24) 0.68 (156,24) 0.46 (107,24) 
5( 515.68,3710.38) 0.67 (230,24) 0.64 (156,24) 0.62 (297,24) 0.59 (205,24) 0.54 (265,24) 
6( 515.98,3710.38) 0.82 (230,24) 0.78 (205,24) 0.78 (193,24) 0.73 (194,24) 0.61 (107,24) 
7( 511.28,3709.38) 0.58 ( 56,24> 0.53 ( 35,24) 0.45 (120,24) 0.39 ( 42,24) 0.37 ( 96,24) 
8( 512.28,3709.38) 0.68 ( 56,24) 0.50 ( 87,24) 0.48 (120,24) 0.47 (251 ,24) 0.47 ( 80,24) 
9( 513.28,3709.38) 0.87 ( 56,24) 0.49 (117,24) 0.48 ( 87,24) 0.47 (247,24) 0.46 (248,24) 

10( 514.28,3709.38) 0.71 ( 81,24) 0.55 (117,24) 0.54 (328,24) 0.52 (284,24) 0.48 ( 52,24) 
11( 515.28,3709.38) 0.81 (297,24) 0.56 (230,24) 0.54 ( 52,24) 0.46 ( 81,24) 0.41 (205,24) 
12( 518.28,3709.38) 0.66 (121,24) 0.56 ( 23,24) 0.52 (170,24) 0.47 (204,24) 0.46 (127,24) 
13( 511.28,3708.38) 0.87 ( 56,24) 0.52 ( 80,24) 0.51 ( 87,24) 0.42 ( 35,24) 0.41 (247,24) 
14( 513.28,3708.38) 0.54 ( 56,24) 0.54 ( 81,24) 0.45 (111,24) 0.42 (284,24) 0.41 (328,24) 
15( 514.28,3708.38) 0.62 (297,24) 0.49 (328,24) 0.45 (111,24) 0.44 ( 81,24) 0.43 (230,24) 
16( 517.28,3708.38) 0.82 (293,24) 0.70 (286,24) 0.70 (307,24) 0.63 (152,24) 0.61 (308,24) 
17( 513.28,3707.38) 0.57 (111,24) 0.53 ( 81,24) 0.49 ( 56,24) 0.45 (328,24) 0.42 (246,24) 
18( 512.28,3707.38) 0.66 ( 56,24) 0.51 (111,24) 0.37 (112,24) 0.37 (284,24) 0.37 ( 81,24) 
19( 515.28,3707.38) 0.62 (264,24) 0.57 ( 57,24) 0.54 ( 84,24) 0.54 (295,24) 0.46 (230,24) 
20( 517.28,3707.38) 0.84 (307,24) 0.73 (293,24) 0.65 (286,24) 0.53 ( 36,24) 0.52 (261,24) 
21( 511.28,3706.38) 0.62 ( 56,24) 0.49 (111,24) 0.39 (112,24) 0.33 ( 87,24) 0.33 ( 81,24) 
22( 512.28,3706.38) 0.62 (111,24) 0.55 ( 81,24) 0.44 ( 56,24) 0.40 (328,24) 0.40 (112,24) 
23( 513.28,3706.38) 0.59 (111,24) 0.39 (112,24) 0.39 (264,24) 0.39 ( 81,24) 0.39 (328,24) 
24( 514.28,3706.38) 0.66 (264,24) 0.46 ( 57,24> 0.42 ( 81,24) 0.37 ( 8,24) 0.37 <230,24) 
25( 515.28,3706.38) 0.65 (264,24) 0.56 ( 57 ,24) 0.52 ( 84,24) 0.50 ( 10,24) 0.50 (295,24) 



26( 517.28,3714. til 0.75 (113,241 0.72 (141,241 0.66 (149,241 0.64 (239,241 0.64 (146,241 
27( 512.28,3715.111 0.52 (273,241 0.41 (271,241 0.40 ( 11,241 0.35 ( 97,241 0.35 (162,241 
28( 514.28,3716.111 0.75 (270,241 0.66 (132,241 0.65 (336,241 0.57 ( 30,241 0.51 (211,241 
29( 515.28,3716.111. 0.93 (336,241 • 0.11 ( 30,241 0.69 (335,241 0.66 ( 61,241 0.64 (300,241 
30( 513.28,3717.111 0.77 (132,241 0.63 (270,241 0.52 (281,241 0.46 (336,241 0.45 ( 11,241 
31( 514.21,3717.181 0.79 ( 30,241 0.76 (336,241 0.71 (132,241 0.65 (357,241 0.60 (270,241 
32( 512.21,3711.181 0.72 (250,241 0.49 (249,241 0.43 (120,241 0.42 ( 12,241 0.40 ( 15,241 
33( 511.21,3709.381 0.51 ( 56,24) 0.53 ( 35,241 0.45 (120,241 0.39 ( 42,241 0.37 ( 96,241 
34( 511.28,3709.381 0.51 ( 56,241 0.33 ( 35,241 0.45 (120,241 0.39 ( 42,241 0.37 ( 96,241 
35( 513.28,3709.381 0.17 ( 56,241 0.49 (117,241 0.41 ( 17,241 0.47 (247,241 0.46 (248,241 
36( 514.28,3709.381 0.71 ( 81,241 0.55 (117,241 0.54 (328,241 0.52 (284,241 0.41 ( 52,241 
37( 515.28,3709.381 0.81 (297,241 0.56 (230,241 0.54 ( 52,241 0.46 ( 81,241 0.41 (205,241 
38( 511.28,3708.381 0.87 ( 56,241 0.52 ( 80,241 0.51 ( 87,241 0.42 ( 35,241 0.41 (247,241 
39( 513.28,3708.381 0.54 ( 56,241 0.54 ( 81,241 0.45 (111,241 0.42 (284,241 0.41 (328,241 
40( 514.28,3708.381 0.62 (297,241 0.49 (321,241 0.45 (111,241 0.44 ( 81,241 0.43 (230,241 
41( 517.21,3708.381 0.12 (293,241 0.70 (286,241 0.70 (307,241 0.63 (152,241 0.61 (308,241 
42( 513.28,3707.381 0.57 (111,241 0.53 ( 81,241 0.49 ( 56,241 0.45 (328,241 0.42 (246,241 
43( 512.28,3707.381 0.66 ( 56,241 0.51 (111,241 0.37 (112,241 0.37 (284,241 0.37 ( 81,241 
44( 515.28,3707.381 0.62 (264,241 0.57 ( 57,241 0.54 ( 84,241 0.54 (295,241 0.46 (230,241 
45( 517.21,3707.381 0.84 (307,241 0.73 (293,241 0.65 (286,241 0.53 ( 36,241 0.52 (261,241 
46( 511.28,3706.381 0.62 ( 56,241 0.49 (111,241 0.39 (112,241 0.33 ( 87,241 0.33 ( 81,241 
47( 512.28,3706.381 0.62 (111,241 0.55 ( 81,241 0.44 ( 56,241 0.40 (328,241 0.40 (112,241 
48( 513.28,3706.381 0.59 (111,241 0.39 (112,241 0.39 (264,241 0.39 ( 81,241 0.39 (328,241 
49( 514.28,3706.38) 0.66 (264,241 0.46 ( 57,241 0.42 ( 81,241 0.37 ( 8,24) 0.37 (230,24) 
50( 515.28,3706.38) 0.65 (264,24) 0.56 ( 57,24) 0.52 ( 84,241 0.50 ( 10,24) 0.50 (295,24) 
51( 517.28,3714.18) 0.75 (183,241 0.72 (141,241 0.66 (149,241 0.64 (239,24) 0.64 (146,24) 
52( 512.28,3715.181 0.52 (273,241 0.48 (271,241 0.40 ( 11,24) 0.35 ( 97,241 0.35 (162,24) 
53( 511.28,3716.18) 0.44 (273,241 0.42 (271,24) 0.40 ( 88,24) 0.33 ( 46,24) 0.32 (220,24) 
54( 514.28,3716.18) 0.75 (270,241 0.66 (132,24) 0.65 (336,24) 0.57 ( 30,241 0.51 (281,241 
55( 515.28,3716.18) 0.93 (336,24) 0.88 ( 30,24) 0.69 (335,241 0.66 ( 61,24) 0.64 (300,241 
56( 513.28,3717.18) 0.77 (132,24) 0.63 (270,24) 0.52 (281,24) 0.46 (336,24) 0.45 ( 88,24) 
57( 514.28,3717.18) 0.79 ( 30,24) 0.76 (336,24) 0.71 (132,241 0.65 (357,24) 0.60 (270,24) 
58( 512.28,3711.18) 0.72 (250,24) 0.49 (249,24) 0.43 (120,24) 0.42 ( 82,24) 0.40 ( 85,241 
59( 516.50,3708.10) 0.76 (307,24) 0.75 (163,24) 0.62 (293,241 0.61 (296,24) 0.59 (345,24) 
60( 518.10,3709.35) 0.69 (127,24) 0.55 ( 23,24) 0.48 (204,24) 0.44 (362,24) 0.41 (240,24) 
61( 514.50,3708.801 0.69 (297,241 0.49 (328,24) 0.47 (230,24) 0.44 ( 52,24) 0.42 ( 81,241 
62( 517.30,3114.401 0.75 (236,24) 0.66 (141,24) 0.65 (149,24) 0.62 (239,24) 0.58 (146,24) 
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SECTION H.8 

Woodward.Ciyde 
Consultants 

1983 MODELING OUTPUT FOR NOx COMPLEX I 
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~LEX I (DATED 90095) 
11011W1 ENVIROIIMEIITAL ENGINEERING VER. 6.27 

SESSION INFORMATION 

INPUT DATA FILE NAIIE : ICNDX83.DTA 
IIUTPUT LIST FILE MAllE : ICNDX83.LST 
NET DATA FILE NAME : C:\IEE\SHVGGG83.11N 
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INTERNATIONAL PAPER • COGEN. 
CIIIIPLEX 

CIIIPL£X I (DATED 90095) 

IIDX SCREEN • 11183 SIIREVEPORT/LONGVIEII II NARY NET. DATA 

SENERAL IIIPUT IIFORICATION 

THIS RUN OF IDIPL£X I •VERSION 2•0 IS FOR THE POLLUTANT PART FOR :565 24•HCIUR PERIODS. 
CONCENTRATION ESTIIIATES BEGIN ON HCIUR· !,.lilLIAN DAY• 1, YEAR·1983. 
A FACTOR OF 1.0000000 HAS BEEN SPECIFIED TO CONVERT USER LENGTH IIIITS TO ICILOIIETERS. 
0 SIGNIFICANT SOURCES ARE TO BE CONSIDERED. 

THIS RUN WILL lOT CONSIDER ANY POLLUTANT LDSS. 
HIGH·FIVE SIIIHARY CONCENTRATION TABLES WILL BE OUTPUT FOR 4 AVERAGING PERIODS. 
AVG TIMES OF 1,3,8. AND 24 HOURS ARE AUTOMATICALLY DISPLAYED. 

OPTION OPTION LIST OPTION SPECIFICATION : 0a IGNORE OPTION 
1• USE OPTION 

TECHNICAL OPTIONS , TERRAIN ADJUSTMENTS 0 
2 DO IIOT INCL~E STACK DDWNWASH CALCULATIONS 0 
3 00 NOT INCLUDE GRADUAL PLUME RISE CALCULATIONS , 
4 CALCULATE INITIAL PLUME SIZE , 

INPUT OPTIONS 
5 READ NET DATA FROM CARDS 0 
6 READ HOURLY EMISSIONS 0 

7 SFECIFY SIGNIFICANT SOURCES 0 

8 READ RADIAL DISTANCES TO GENERATE RECEPTORS 0 
PRINTED OUTPUT OPTIONS 

9 DELETE EMISSIONS WITH HEIGHT TABLE , 
10 DELETE MET DATA SUMMARY FOR AVG PERIOD 1 
11 DELETE HOURLY CONTRIBUTIONS 1. 
12 DELETE MET DATA ON HOURLY CONTRIBUTIONS 
13 DELETE FINAL PLUME RISE CALC ON HRLY CONTRIBUTIONS 1 
14 DELETE HOURLY SUMMARY 1 
15 DELETE MET DATA ON HRLY SUMMARY 1 
16 DELETE FINAL PLUME RISE CALC ON HRLY SUMMARY 1 
17 DELETE AVG·PERIOD CONTRIBUTIONS 1 
18 DELETE AVERAGING PERIOD SUMMARY 1 
19 DELETE AVG CONCENTRATIONS AND Hl·5 TABLES 0 

OTHER CONTROL AND OUTPUT OPTIONS 
20 RUN IS PART OF A SEGMENTED RUN 0 
21 WRITE PARTIAL CONC TO DISK OR TAPE 0 

22 WRITE HOURLY CONC TO DISK OR TAPE 0 
23 WRITE AVG·PERIOD CONC TO DISK DR TAPE 0 
24 PUNCH AVG·PERIOD CONC ONTO CARDS 0 
25 COMPLEX TERRAIN OPTION 1 
26 CALM PROCESSING OPTION 0 

27 VALLEY SCREENING OPTION 0 

ANEMOMETER HEIGHT• 10.00 
WINO PROFILE WITH HEIGHT EXPONENTS CORRESPONDING TO STABILITY ARE AS FOLLOWS: 

FOR STABILITY A: 0.07 
STABILITY B: 0.07 
STABILITY C: 0.10 
STABILITY 0: D.15 
STABILITY E: 0.35 
STABILITY F: 0.55 
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fOINT ICURCE INFORMATION 

SOURCE PST ICIRTH 102CG/SEC) PART(G/SEC) STACK STACK STACK STACK POYEN. IMPACT EFF GRD·LVL BUOY FLUX 
t11C1RD tiiCIRD EMISSIONS EMISSIONS HTCMl TEMPCICl DIAMCMlVEL(M/SEClCMICRO G/11**3) HTCMl ELEV F 

(US£11 IIIITSl 

1 1 COGEN 516.32 3711.89 0.00 10.43 22.9 427.6 

EIIISSIDII INFORMATION FOR 1 CNPTl fOIN1 ICIJRCES MAS BEEN INPUT 
0 SIGNIFICANT POINT SIIJRCESCNSIGP) ARE TO BE USED FOR THIS RUN 

3.4 16.6 

USER HT M**4/S**3 
UNITS 

8.07 283.88 34.40 150.19 

THE ORDER OF SIGIIIFICANCE(IIIPS) FOR 25 OR LESS POINT SOURCES USED II THIS RUN AS LISTED BY POINT SOURCE IUNBER: 

SURFACE MET DATA FRON STATION(ISFCOl 13957, YEARCISFCYRl 1983 
MIXING HEIGHT DATA FROM STATIDIICIMXD) 3951, YEARCIMXYRl 1983 

RECEPTOR INFORMATION 

RECEPTOR !DENT! FICATION EAST ICIRTH RECEPTOR N1 
COORD COORD ABV LOCAL GRD LVL 

(USER UNITS) CMETERSl 

1 515.977 3710.471 0.0 
2 515.877 3710.471 0.0 
3 515.m 3710.371 o.o 
4 515.877 3710.371 0.0 
5 515.677 3710.371 o.o 
6 515.977 3710.371 0.0 
7 511.277 3709.371 0.0 
8 512.277 3709.378 0.0 
9 513.277 3709.378 o.o 

10 514.277 3709.378 o.o 
11 515.277 3709.378 0.0 
12 518.277 3709.378 0.0 
13 511.277 3708.378 0.0 
14 513.277 3708.378 0.0 
15 514.277 3708.378 o.o 
16 517.277 3708.378 0.0 
17 513.277 3707.378 o.o 
18 512.277 3707.378 0.0 
19 515.277 3707.378 o.o 
20 517.277 3707.378 o.o 
21 511.277 3706.378 o.o 
22 512.277 3706.378 o.o 
23 513.277 3706.378 o.o 
24 514.277 3706.378 o.o 
25 515.277 3706.378 0.0 
26 517.277 3714.176 0.0 
27 512.277 3715.176 0.0 
28 514.277 3716.176 0.0 
29 515.277 3716.176 0.0 
30 513.277 3717.176 o.o 
31 514.277 3717.176 0.0 
32 512.277 3711.176 0.0 
33 511.277 3709.378 0.0 
34 511.277 3709.378 0.0 
35 513.277 3709.378 0.0 
36 514.277 3709.378 0.0 
37 515.277 3709.378 0.0 
38 511.277 3708.378 0.0 
39 513.277 3708.378 0.0 
40 514.277 3708.378 o.o 
41 517.277 3708.378 0.0 
42 513.277 3707.378 o.o 

RECEPTOR GROUND LEVEL 
ELEVATION 

(USER HT UNITS) 

57.9 
57.9 
57.9 
57.9 
57.9 
57.9 
64.0 
61.0 
73.2 
64.0 
57.9 
61.0 
67.1 
76.2 
70.1 
64.0 
64.0 
67.1 
61.0 
67.1 
73.2 
73.2 
64.0 
64.0 
67.1 
70.1 
61.0 
61.0 
70.1 
61.0 
61.0 
64.0 
64.0 
61.0 
73.2 
64.0 
57.9 
67.1 
76.2 
70.1 
64.0 
64.0 
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512.277 u 3707.378 0.0 67.1 

" 515.277 3707.378 0.0 61.0 
~~~ . 

45 517.277 3707.378 o.o 67.1 

I 46 511.277 3706.378 0.0 73.2 
47 512.277 3706.378 0.0 73.2 

1.· 
48 513.277 3706.378 0.0 64.0 
49 514.277 3706.378 0.0 64.0 
50 515.277 3706.378 0.0 67.1 
51 517.277 3714.176 0.0 70.1 

[ 52 512.277 3715.176 o.o 61.0 
53 511.277 3716.176 o.o 61.0 
54 514.277 3716.176 0.0 61.0 
55 515.277 3716.176 0.0 70.1 

r 
56 513.277 3717.176 o.o 61.0 

I 57 514.277 3717.176 0.0 61.0 
sa 512.277 3711.176 0.0 64.0 
59 516.500 3708.100 0.0 67.7 
6D 518.100 3709.350 0.0 79.3 
61 514.500 3708.800 D.'D 80.5 
62 517.300 3714.400 0.0 76.2 

COMPLEX I (DATED 90095) 

INTERNATIONAL PAPER • COGEN. 
COMPLEX 
lOX SCREEN· 1983 SHREVEPORT/LONGVIEW BINARY MET. DATA 

RECEPTORS 
j .. ' 

i RECEPTOR IDENTIFICATION EAST NORTH RECEPTOR HT RECEPTOR GROUND LEVEL AVG CONC FOR PERIOD 
COORD COORD ABV LOCAL GRD LVL ELEVATION DAY 1.HR 1. TD DAY365.HR24. 

(USER UN ITS l (METERS) (USER HT UNITS) CMICRDGRAMS/M**3) 

1 515.98 3710.48 0.0 57.9 0.05 
2 515.88 3710.48 0.0 57.9 0.04 

I 3 515.78 3710.38 0.0 57.9 0.04 

I 4 515.88 3710.38 0.0 57.9 0.04 
I 5 515.68 3710.38 0.0 57.9 0.04 

6 515.98 3710.38 0.0 57.9 0.05 
7 511.28 3709.38 o.o 64.0 0.03 
8 512.28 3709.38 0.0 61.0 0.04 
9 513.28 3709.38 0.0 73.2 0.05 

10 514.28 3709.38 0.0 64.0 0.04 
11 515.28 3709.38 0.0 57.9 0.04 
12 518.28 3709.38 o.o 61.0 0.07 
13 511.28 3708.38 0.0 67.1 0.04 
14 513.28 3708.38 0.0 76.2 0.04 
15 514.28 3708.38 0.0 70.1 0.04 
16 517.28 3708.38 0.0 64.0 0.06 
17 513.28 3707.38 o.o 64.0 0.03 
18 512.28 3707.38 0.0 67.1 0.03 
19 515.28 3707.38 0.0 61.0 0.05 
20 517.28 3707.38 0.0 67.1 0.06 
21 511.28 3706.38 o.o 73.2 0.03 
22 512.28 3706.38 0.0 73.2 0.03 
23 513.28 3706.38 o.o 64.0 0.03 
24 514.28 3706.38 0.0 64.0 0.03 
25 515.28 3706.38 0.0 67.1 0.05 
26 517.28 3714.18 0.0 70.1 0.06 
27 512.28 3715.18 0.0 61 .o • 0.08 
28 514.28 3716.18 0.0 61.0 0.07 

29 515.28 3716.18 0.0 70.1 0.08 

30 513.28 3717.18 o.o 61.0 0.07 

31 514.28 3717.18 o.o 61.0 0.07 

32 512.28 3711.18 0.0 64.0 0.04 

33 511.28 3709.38 0.0 64.0 0.03 



.• 

54 511.21 37119.38 D.D 61.0 0.03 

35 513.21 37119.38 0.0 73.2 0.05 

36 514.21 37119.38 D.O 64.0 0.04 
37 515.21 37119.38 o.o 57.9 0.04 

38 5,.21 3708.38 0.0 67.1 0.04 

39 513.28 3708.38 0.0 76.2 0.04 
'·' 40 514.28 3708.38 0.0 70.1 0.04 
I 

41 517.28 3708.38 0.0 64.0 0.06 

42 513.28 3707.38 o.o 64.0 0.03 

43 512.28 3707.38 o.o 67.1 0.03 
44 515.28 3707.38 o.o 61.0 0.05 

45 517.28 3707.38 0.0 67.1 0.06 
46 511.28 3706.38 0.0 73.2 0.03 
47 • 512.28 3706.38 0.0 73.2 0.03 

48 513.28 3706.38 0.0 64.0 0.03 
49 514.28 3706.38 0.0 64.0 0.03 

50 515.28 3706.38 0.0 67.1 0.05 

51 517.28 3714.18 o.o 70.1 0.06 

52 512.28 3715.18 Q;O 61.0 0.08 

53 511.28 3716.18 0.0 61.0 0.08 

54 514.28 3716.18 o.o 61.0 0.07 
55 515.28 3716.18 o.o 70.1 0.08 
56 513.28 3717.18 o.o 61.0 0.07 

57 514.28 3717.18 0.0 61.0 0.07 

58 512.28 3711.18 0.0 64.0 0.04 

59 516.50 3708.10 0.0 67.7 0.07 

60 518.10 3709.35 o.o 79.3 0.06 
61 514.50 3708.80 0.0 80.5 0.04 

62 517.30 3714.40 o.o 76.2 0.06 

fl VE M I GHEST !·HOUR PART CONCENTRATIONS((ENDING ON JULIAN DAY, MOUR) 
(MICRDGRAMS/M**3) 

RECEPTOR 2 3 4 5 

1( 515.98,3710.48) • 10.05 (300, 14) • 8.28 (212, 14) 8.23 (211,14) 8.23 (246, 14) 8.09 (245,11) 
2( 515.88,3710.48) 8.25 (245,12) 8.24 (212,14) 8.18 (211,14) 7.91 (237,13) 7.82 (243,11) 

3( 515.78,3710.38) 7.92 (212,14) 7.88 (2,, 14) 7.80 (245,12) 7.80 (237,13) 1.n (243,11) 

4( 515.88,3710.38) 8.01 (212,14) 7.97 (211,14) 7.92 (245,12) 7.84 (237,13) 7.76 (243,11) 
5( 515.68,3710.38) 7.81 (212,14) 7.77 (211,14) 7.74 (237,13) 7.66 (245,12> 7.66 (243, 11> 

6( 515.98,3710.38) 8.83 (300,14) 8.08 (212,14) 8.03 (246,14) 7.91 (245,11) 7.87 (237, 13) 

7( 511.28,3709.38) 2.48 (243,15) 2.43 (254,10) 2.41 (243,17) 2.41 (257, 17) 2.40 (253, 9) 

8( 512.28,3709.38) 3.10 (273,16) 3.09 (254,10) 3.07 (266,14) 2.97 (320, 11) 2.97 ( 17,15) 
9( 513.28,3709.38) 3.85 (273,16) 3.84 (190, 9) 3.79 (266,14) 3.62 ( 17,15) 3.61 (225, 15) 

10( 514.28,3709.38) 4.60 (232,14) 4.58 (202,10) 4.54 (257,14) 4.52 (269,13) 4.48 (254, 9) 

11( 515.28,3709.38> 5.47 (238,14> 5.42 (218,15) 5.33 (235,14) 5.30 (226, 12) 5.23 (253,10) 
12( 518.28,3709.38) 4.76 (238, 15) 4.60 (221, 9) 4.40 (286,11) 4.39 ( 67,11) 4.37 (235,10> 
13( 511.28,3708.38> 2.35 (243, 15) 2.31 (283, 15) 2.28 (253, 9) 2.28 (169, 15) 2.23 (283, 10) 
14( 513.28,3708.38) 3.20 (273, 16) 3.19 (190, 9) 3.16 (266,14) 3.09 ( 87, 17) 3.08 ( 54,11) 
15( 514.28,3708.38) 3.73 (270, 11) 3.57 ( 87,17) 3.55 ( 54, 11) 3.48 (238, 14) 3.45 (232,14) 

16( 517.28,3708.38) 4.05 (241 ,14) 3.96 (220,11) 3.96 (245,10) 3.84 ( 54,10) 3.82 ( 49, 14) 

17( 513.28,3707.38) 2.57 (246, 16) 2.54 (219,12) 2.52 (278,10) 2.50 ( 87,17) 2.50 (159, 9) 

18( 512.28,3707.38) 2.41 (246, 16) 2.33 (283,15) 2.31 (169,15) 2.31 (173,15) 2.29 (278,10) 

19( 515.28,3707.38) 3.27 (246,17) 3.21 (270,11) 3.17 (300,13) 2.93 (174,17) 2.89 (202, 9) 

20( 517.28,3707.38) 3.21 (175,18) 3.08 ( 54,10) 3.08 ( 44,16) 2.89 (202,13) 2.88 (124,17) 

21( 511.28,3706.38> 2.00 (246,16) 1.95 (283,15) 1.94 (173,15) 1.91 (283, 17) 1.91 (283, 10) 

22( 512.28,3706.38> 2.18 (246, 16) 2.11 (173,15) 2.02 (278,10) 2.00 (159, 9) 1.92 ( 15, 16) 

23( 513.28,3706.38> 2.34 (246, 16) 2.25 (173, 15> 2.19 (159, 9) 2.14 ( 87,18) 2.14 (219, 12) 

24( 514.28,3706.38) 2.36 (167, 8) 2.33 (297,17) 2.33 (219,12) 2.30 (174, 17) 2.28 ( 87,18) 

25( 515.28,3706.38> 2.52 (202, 9) 2.51 (212, 9) 2.48 (246, 17) 2.46 (167, 8) 2.43 (300, 13) 

26( 517.28,3714.18) 5.83 (209,16) 5.83 (240, 14) 5.64 (235,13) 5.64 (240,15) 5.58 (209,12) 

27( 512.28,3715.18) 3.01 (269,16) 2.93 (265,16) 2.79 (238,17) 2.78 (218,17) 2.77 (220, 17) 

28( 514.28,3716.18) 3.15 (224, 15) 3.10 (150,17) 2.89 (229,17) 2.88 (170,17) 2.86 (239, 9) 

29( 515.28,3716.18) 3.38 (199,13) 3.10 (216,17) 3.07 (229,17) 3.04 (228, 9) 3.04 (227,10) 

30( 513.28,3717.18) 2.53 (265,16) 2.38 (190,16) 2.32 (259,12) 2.32 (260,12) 2.31 (145, 18) 

31( 514.28,3717.18) 2.49 (259,12) 2.49 (260,12) 2.46 (168,18) 2.45 (152,17) 2.45 (269, 10) 



J2( 512.28,37!1.11) 3.79 (246, 15) 3.74 (193, 10) 3.73 (191,11) 3.69 (145, 17) 3.37 (274,15) 
35( 511.28,3709.31) 2.41 (243, 15) 2.43 (254, 10) 2.41 (243, 17) 2.41 (257, 17) 2.40 (253, 9) 
34( 511.28,3709.31) 2.41 (243, 15) 2.43 (254, 10) 2.41 (243,17) 2.41 (257, 17) 2.40 (253, 9) 
35( 513.28,3709.31) 3.85 (273, 16) 3.84 (190, 9) 3.79 (266,14) 3.62 ( 17, 15) 3.61 (225, 15) 
36( 514.28,3709.38) 4.60 (232, 14) ·-4.58 (202, 10) 4.54 (257, 14) 4.52 (269, 13) 4.41 (254, 9) 
37( 515.28,3709.38) 5.47 (238, 14) 5.42 (218, 15) 5.35 (235, 14) 5.30 (226,12) 5.23 (253, 10) 
38( 511.28,3708.31) 2.35 (243, 15) 2.31 (285, 15) 2.28 (253, 9) 2.28 (169,15) 2.23 (283, 10) 
39( 513.28,3708.38) 3.20 (273,16) 3.19 (190, 9) 3.16 (266,14) 3.09 ( 87,17) 3.08 ( 54,11) 
40( 514.28,3708.38) 3.73 (270,11) 3.57 ( 17,17) 3.55 ( 54,,, 3.41 (238, 14) 3.45 (232, 14) 
41( 517.21,3708.31) 4.05 (241,14) 3.96 (220,11) 3.96 (245,10) 3.84 ( 54,10) 3.12 ( 49, 14) 
42( 513.28,3707 .31) 2.57 (246,16) 2.54 (219,12) 2.52 (271,10) 2.50 ( 17,17) 2.50 ,(159, 9) 
43( 512.28,3707.31) 2.41 (246,16) 2.35 (285,15) 2.31 (169, 15) 2.31 (173,15) 2.29 (271,10) 
44( 515.21,3707.38) 3.27 (246,17) 3.21 (270,11) 3.17 (300,13) 2.93 (174, 17) 2.19 (202, 9) 

( ' 45( 517.28,3707.31) 3.21 (175,11) 3.08 ( 54,10) 3.08 ( 44,16) 2.19 (202,13) 2.18 (124,17) 
46( 511.28,3706.31) 2.00 (246,16) 1.95 (285,15) 1.94 (173,15) 1.91 (285, 17) 1.91 (285,10) 
47( 512.28,3706.31) 2.18 (246, 16) 2.11 (173,15) 2.02 (271,10) 2.00 (159, 9) 1.92 ( 15,16) 
41( 513.28,3706.38) 2.34 (246, 16) 2.25 (173,15) 2.19 (159, 9) 2.14 ( 17,11) 2.14 (219,12) 
49( 514.21,3706.38) 2.36 (167, ll 2.35 (297, 17) 2.33 (219,12) 2.30 (174, 17) 2.21 ( 87,18) 
50( 515.21,3706.38) 2.52 (202, 9) 2.51 (212, 9) 2.41 (246,17) 2.46 (167, I) 2.43 (300,13) 
51( 517.21,3714.11) 5.83 (209,16) 5.83 (240, 14) 5.64 (235,13) 5.64 (240, 15) 5.58 (209,12) 
52( 512.28,3715.11) 3.01 (269,16) 2.93 (265, 16) 2.79 (238,17) 2.71 (218, 17) 2.77 (220,17) 
53( 511.28,3716.18) 2.34 (269,16) 2.30 (265, 16) 2.18 (273,17) 2.18 (202, 18) 2.16 (270,10) 
54( 514.28,3716.18) 3.15 (224,15) 3.10 (150,17) 2.89 (229,17) 2.18 (170, 17) 2.86 (239, 9) 
55( 515.28,3716.18) 3.38 (199,13) 3.10 (216,17) 3.07 (229,17) 3.04 (228, 9) 3.04 (227,10) 
56( 513.28,3717.18) 2.53 (265, 16) 2.38 (190, 16) 2.32 (259,12) 2.32 (260,12) 2.31 (145,18) 
57( 514.28,3717.18) 2.49 (259,12) 2.49 (260,12) 2.46 (168,18) 2.45 (152, 17) 2.45 (269,10) 
58( 512.28,3711.18) 3.79 (246,15) 3.74 (193, 10) 3.73 (191, 11) 3.69 (145,17) 3.37 (274, 15) 
59( 516.50,3708.10) 4.11 (246,17) 3.91 (300, 13) 3.76 (245,10) 3.74 (175,16) 3.73 ( 44, 16) 
60( 518.10,3709.35) 4.89 (238, 15) 4.53 (235, 10) 4.53 (253,14) 4.53 (202, 12) 4.50 (286, 11) 
61( 514.50,3708.80) 4.16 (270,11) 4.14 (238, 14) 4.09 (232,14) 4.04 (257,14) 4.03 (253, 10) 
62( 517.30,3714.40) 5.38 (209, 16) 5.38 (240,14) 5.32 (246,10) 5.31 (194, 10) 5.31 (253,11) 

FIVE HIGHEST 3·HOUR PART CONCENTRATIDNS((ENDING ON JULIAN DAY, HOUR) 
(M!CROGRAMS/M**3) 

RECEPTOR 2 3 4 5 

1( 515.98,3710.48) • 5.22 (300,15) 3.86 (188,15) 3.83 (243,12) 3.79 (158,15) 3.29 (143,12) 
2( 515.88,3710.48) 3.89 (188,15) 3.86 (243,12) 3.20 (158, 9) 3.01 ( 15,12) 2.75 (245,12) 
3( 515.71,3710.38) 3.97 (188, 15) 3.95 (243,12) 3.16 ( 15,12) 2.64 (212, 15) 2.63 (211,15) 
4( 515.88,3710.38) 3.96 (188, 15) 3.94 (243, 12) 3.31 (158, 9) 3.13 ( 15,12) 2.67 (212,15) 
5( 515.68,3710.38) 5.02 (211,15)* 3.96 (243, 12) 3.55 (221,12) 2.60 (212,15) 2.58 (237,15) 
6( 515.98,3710.38) 5.05 (300,15) 3.95 (188, 15) 3.92 (243,12) 3.80 (158, 15) 3.28 (158, 9) 
7( 511.28,3709.38) 1.47 (189, 12) 1.33 ( 44, 12) 1.31 (189, 9) 1.30 (188, 9) 1.23 (214,12) 
IC 512.28,3709.38) 2.29 ( 57, 12) 2.02 (189, 12) 1.70 (282,15) 1.68 (257, 9) 1.65 (188, 18) 
9( 513.28,3709.38) 3.18 (188, 18) 2.86 ( 57, 12) 2.77 (266, 12) 2.31 (257, 9) 2.31 (266, 15) 

10( 514.28,3709.38) 3.49 (266, 12) 2.79 (264, 12) 2.67 (188,18) 2.63 ( 48,15) 2.63 ( 59,15) 
11( 515.28,3709.38) 3.09 (211,15) 2.98 (243, 12) 2.81 (245, 18) 2.80 (213, 12) 1.90 (221, 12) 
12( 518.28,3709.38) 2.68 (286, 12) 2.65 ( 34, 15) 2.52 ( 70, 12) 2.45 (159, 18) 2.41 (106,18) 
13( 511.28,3708.38) 1.60 ( 57, 12) 1.57 (245, 15) 1.33 (157,15) 1.22 (283, 12) 1.19 (282, 15) 
14( 513.28,3708.38) 2.23 (266, 12) 1.86 (269,15) 1.85 (266,15) 1.84 (157,15) 1.71 ( 59,15) 
15( 514.28,3708.38) 2.21 (245,18) 2.11 ( 59,15) 2.11 ( 87, 18) 1.67 (159,12) 1.60 (211,15) 
16( 517.28,3708.38) 3.10 ( 49,15) 2.25 (297,15) 2.17 ( 67,15) 2.16 (124,18) 2.12 (186, 18) 
17( 513.28,3707.38) 1.43 ( 47, 12) 1.42 ( 59,15) 1.32 (266,12) 1.30 (144, 18) 1.29 (281,15) 
18( 512.28,3707.38) 1.50 (266,12) 1.36 (157,15) 1.24 ( 47, 12) 1.21 (266,15) 1.21 ( 59, 15) 
19( 515.28,3707.38) 2.27 (300, 15) 1.84 (158, 9) 1.79 (245, 18) 1.76 (245, 9) 1.76 ( 15,12) 
20( 517.28,3707.38) 2.03 (175,18) 1.95 (186,18) 1.87 (186, 15) 1.82 ( 49, 15) 1.79 (297, 15) 
21( 511.28,3706.38) 1.07 (266,12) 1.01 (157, 15) 0.91 ( 47, 12) 0.86 (264,12) 0.85 ( 59,15) 
22( 512.28,3706.38) 1.39 (264,12) 1.24 (266,12) 1.10 ( 20, 9) 1.04 ( 47,12) 0.99 ( 59,15) 
23( 513.28,3706.38) 1.38 ( 87,18) 1.16 (245,18) 1.13 ( 59,15) 1.00 ( 20, 6) 0.98 (157, 12> 
24( 514.28,3706.38) 1.34 ( 15,12) 1.34 (245, 9) 1.29 (245,18) 1.24 (213, 12) 1.04 (157, 12) 
25( 515.28,3706.38) 1.72 (300, 15) 1.65 (256,12) 1.49 (158, 9) 1.37 (256, 9) 1.36 (245. 9) 
26( 517.28,3714.18) 3.82 (240, 15) 3.16 (181, 15) 3.14 (247,15) 3.01 (184,15) 2.94 (154,18) 
27( 512.28,3715.18) 2.61 (218,18) 2.38 (162,18) 2.38 (279,15) 2.17 (280, 15) 1.87 (269,18) 
28( 514.28,3716.18) 2.42 (287,15) 2.13 (305,15) 2.09 (163, 12) 1.74 (115, 18) 1.73 (131, 15) 
29( 515.28,3716.18) 2.79 (338,15) 2.74 (177,12) 1.97 (258,15) 1.95 (204,18) 1.92 ( 73, 18) 



.. 

3DC 513.28,3117. Ill 1.76 (250, 12) 1.75 (163, 11) 1.71 (305,15) 1.47 (211, 12) 1.41 (163, 12) 
31( 514.28,3717. 11) 1.39 (115, 18) 1.31 ( 15, 3) 1.31 (153, 9) 1.31 (131, 15) 1.36 (331, 15) 
32( 512.28,3711.18) 2.30 (257,11) 2.12 (193, 12) 2.07 (171,11) 2.02 (221,15) 1.96 (212,18) 
33( 511.28,3709.31) 1.47 (189, 12) 1.33 ( 44, 12) 1.31 (189, 9) 1.30 (118, 9) 1.23 (214, 12) 
34C 511.28,3709.31) 1.47 (189, 12) ''1,33 ( 44, 12) 1.31 (189, 9) 1.30 (118, 9) 1.23 (214, 12) 
35( 513.28,3709.38) 3.18 (118, 11) 2.16 ( 57, 12) 2.77 (266, 12) 2.31 (257, 9) 2.31 (266,15) 
36( 514.28,3709.38) 3.49 (266, 12) 2.79 (264,12) 2.67 (118, 18) 2.63 ( 48, 15) 2.63 ( 59, 15) 
37( 515.28,3709.38) 3.09 (211,15) 2.91 (243, 12) 2.11 (245,11) 2.10 (213, 12) 1.90 (221,12) 
38( 511.28,3708.38) 1.60 ( 57, 12) 1.57 (245,15) 1.33 (157, 15) 1.22 (283, 12) 1.19 (282,15) 
39( 513.28,3708.31) 2.23 (266, 12) 1.16 (269, 15) 1.15 (266,15) 1.14 (157,15) 1.78 ( 59, 15) 
40( 514.28,3708.38) 2.21 (245,11) 2. ,, ( 59, 15) 2.11 ( 17, 11) 1.67 (159, 12) 1.60 (211,15) 
41( 517.28,3708.38) 3.10 ( "· 15) 2.25 (297, 15) 2.17 ( 67,15) 2.16 (124, 11) 2.12 (116,18) 
42( 513.28,3707.31) 1.43 ( 47, 12) 1.42 ( 59, 15) 1.32 (266, 12) 1.30 (144, 18) 1.29 (281, 15) 
43( 512.28,3707.38) 1.50 (266, 12) 1.36 (157, 15) 1.24 ( 47, 12) 1.21 (266, 15) 1.21 ( 59, 15) 
44( 515.28,3707.31) 2.27 (300, 15) 1.14 (158, 9) 1.79 (245, 18) 1.76 (245, 9) 1.76 ( 15,12) 
45( 517.28,3707.38) 2.03 (175, 11) 1.95 (116, 11) 1.17 (116,15) 1.82 ( 49, 15) 1.79 (297, 15) 
46( 511.28,3706.38) 1.07 (266, 12) 1.01 (157, 15) 0.91 ( 47,12) 0.16 (264,12) 0.15 ( 59, 15) 
47( 512.28,3706.38) 1.39 (264, 12) 1.24 (266, 12) 1.10 ( 20, 9) 1.04 ( 47, 12) 0.99 ( 59, 15) 
48( 513.28,3706.38) 1.31 ( 87, 11) 1.16 (245, 18) 1.13 ( 59, 15) 1.00 ( 20, 6) 0.91 (157,12) 
49( 514.28,3706.38) 1.34 ( 15, 12) 1.34 (245, 9) 1.29 (245, 18) 1.24 (213,12) 1.04 (157, 12) 
soc 515.28,3706.38) 1.72 (300, 15) 1.65 (256, 12) 1.49 (158, 9) 1.37 (256, 9) 1.36 (245, 9) 
51( 517.28,3714.18) 3.82 (240, 15) 3.16 (181,15) 3.14 (247,15) 3.01 (114, 15) 2.94 (154, 18) 
52( 512.28,3715.18) 2.61 (218, 18) 2.38 (162, 18) 2.38 (279, 15) 2.17 (280,15) 1.87 (269, 18) 
53( 511.28,3716.18) 1.16 <218, 18) 1.73 (162, 18) 1.66 (279,15) 1.57 (273, 12) 1.51 (280, 15) 
54( 514.28,3716.18) 2.42 (287, 15) 2.13 (305,15) 2.09 (163, 12) 1.74 (115,18) 1.73 (131,15) 
55( 515.28,3716.18) 2.79 (338,15) 2.74 (177,12) 1.97 (258, 15) 1.95 (204,18) 1.92 ( 73, 18) 
56( 513.28,3717.18) 1.76 <250, 12) 1.75 (163,18) 1. 71 (305,15) 1.47 (218,12) 1.41 (163,12) 
57( 514.28,3717.18) 1.39 (115,18) 1.38 C IS, 3) 1.38 (153, 9) 1.38 (131,15) 1.36 (338, 15) 
58( 512.28,3711.18) 2.30 (257, 18) 2.12 (193, 12) 2.07 (171, 18) 2.02 (221,15) 1.96 (212,18) 
59( 516.50,3708.10) 3.37 (175,18) 2.52 (278,15) 2.24 (173,18) 2.14 (124, 18) 2.10 (187, 9) 
60( 518.10,3709.35) 2.74 (286,12) 2.68 ( 34,15) 2.62 ( 70,12) 2.52 (159, 18) 2.43 (106,18) 
61( 514.50,3708.80) 2.46 (245,18) 2.41 ( 59,15) 2.06 (159,12) 1.99 (211,15) 1.53 (264,12) 
62< 517.30,3714.40) 3.49 (240,15) 2.97 (154, 18) 2.90 (247,15) 2.89 (114,15) 2.18 (181,15) 

FIVE HIGHEST 8·HOUR PART COHCENTRATIONS((ENDING ON JULIAN DAY, HOUR) 
(MICROGRAMS/M**3) 

RECEPTOR 2 3 4 5 

1( 515.98,3710.48) 2.32 (158,16) 2.15 (243,16) 2.08 (245,16) 2.00 (143,16) 1.96 (300,16) 
2( 515.88,3710.48) 2.17 <243,16) 2.13 (245,16) 1.63 (227,16) 1.51 (218,16) 1.46 (188,16) 
3( 515.78,3710.38) 2.21 (243, 16) 2.17 (245,16) 1.56 (218,16) 1.52 ( 15,16) 1.49 (227,16) 
4( 515.88,3710.38) 2.21 (243,16) 2.16 (245, 16) 1.86 (158, 16) 1.66 (256, 16) 1.55 (218,16) 
5( 515.68,3710.38) 2.22 (243,16) 2.18 (245,16) 1.18 (211, 16) 1.57 (218, 16) 1.47 (244,16) 
6( 515.98,3710.38) 2.33 (158,16) • 2.20 (243,16) 2.15 (245,16) 2.12 <256, 16) 1.90 (300,16) 
7( 511.28,3709.38) 1.06 ( 57,16) 0.82 (214,16) 0.79 ( 18, 8) 0.76 (189,16) 0.67 (308,24) 
8( 512.28,3709.38) 1.55 ( 57 ,16) 1.04 (189. 16) 0.95 (118,16) 0.94 (283, 16) 0.89 (282,16) 
9( 513.28,3709.38) 1.94 (266,16) 1.62 ( 57, 16) 1.38 (189,16) 1.25 (244, 16) 1.21 (225,16) 

10( 514.28,3709.38) 1.86 (266,16) 1.76 (244, 16) 1.49 (257, 16) 1.26 (159,16) 1.18 (264,16) 
11( 515.28,3709.38) 1.74 (243,16) 1.68 <245,16) 1.56 (187,16) 1.27 ( 59,16) 1.25 (218, 16) 
12( 518.28,3709.38) 1.46 (242,16) 1.44 (104,16) 1.42 (114,16) 1.33 (159,16) 1.27 ( 91,24) 
13( 511.28,3708.38) 1.18 ( 57, 16) 0.14 <266, 16) 0.79 (283, 16) 0.61 (225, 16) 0.60 (282,16) 
14( 513.28,3708.38) 1.58 (266, 16) 1.00 (257, 16) 0.93 (244,16) 0.18 (144, 16) 0.84 (159,16) 
15( 514.28,3708.38) 1.52 ( 59, 16) 1.04 ( 15, 16) 0.99 (159,16) 0.86 ( 54,16) 0.84 (270,16) 
16( 517.28,3708.38) 1.28 (297, 16) , .21 (105, 16) 1.16 ( 49, 16) 1.16 (167, 16) 1.15 ( 59, 16) 
17( 513.28,3707.38) 0.83 ( 59,16) 0.77 ( 47,16) 0.74 ( 20, 8) 0.73 ( 15,16) 0.69 (244,16) 
18( 512.28,3707.38) 1.08 (266,16) 0.68 (257, 16) 0.61 ( 20,16) 0.58 (144,16) 0.58 (159,16) 
19( 515.28,3707.38) 1.59 (256,16) 1.26 (255. 16) 0.98 ( 15,16) 0.96 (243,16) 0.91 ( 70,16) 
20( 517.28,3707.38) 1.22 (358,16) 1.16 ( 59,16) 1.16 (105,16) 1.06 . (128, 8) 1.01 (362,24) 
21( 511.28,3706.38) 0.78 (266,16) 0.63 ( 20,16) 0.59 (257, 8) 0.48 (283,16) 0.48 (335, 8) 
22( 512.28,3706.38) 0.68 (264,16) 0.68 (257, 8) 0.68 (266,16) 0.64 ( 20, 8) 0.60 ( 59,16) 
23( 513.28,3706.38) 0.89 ( 59,16) 0.66 ( 15,16) 0.62 ( 20, 8) 0.56 (350, 8) 0.55 (159,16) 
24( 514.28,3706.38) 0.73 ( 15,16) 0.71 (187,16) 0.70 (243,16) 0.54 (245,16) 0.53 (245, 8) 
25( 515.28,3706.38) 1.36 (256,16) 1.14 (255 ,16) 0.91 (278,16) 0.72 ( 70,16) 0.69 (315,16) 
26< 517.28,3714.18) 1.81 (184,16> 1.79 (247,16) 1.75 (181,16> 1.58 (301,16> 1.43 (240,16) 
27< 512.28,3715.18) 1.48 (279,16) 1.48 (161,16) 1.26 ( 18,16) 1.13 (162,24) 1.12 (137,16) 



r 
28( 514.28,3716.18) 1.20 (131,16) 1.20 (287,16) 1.03 (268,16) 1.00 (163,16) 0.92 (164,16) 
29( 515.28,3716.11) 1.49 (241,16) 1.36 (177,16) 1.35 (251,16) 1.32 (131,16) 1.29 (221,16) 
30( 513.28,3717.11) 1.05 (163,16) 0.11 (164,16) 0.14 (171,24) 0.13 (231, 8) 0.12 (250,16) 
31( 514.28,3717.18) 1.06 (131, 16) 0.16 (323, ll 0.15 (117, 16) 0.15 (162,16) 0.12 C 63, ll 
32( 512.28,3711.18) 1.27 (257,16) ·1.12 (172, 16) 1.12 (239,16) 1.07 (173,16) 1.01 (187,16) 
33( 511.28,3709.38) 1.06 ( 57,16) 0.12 (214,16) 0.79 C 11, ll 0.76 (189,16) 0.67 (308,24) 
34( 511.28,3709.38) 1.06 ( 57,16) 0.12 (214, 16) 0.79 C 11, I) 0.76 (189,16) 0.67 (308,24) 
35( 513.28,3709.38) 1.94 (266,16) 1.62 ( 57, 16) 1.38 (189,16) 1.25 (244,16) 1.21 (225,16) 
36( 514.28,3709.38) 1.16 (266,16) 1.76 (244,16) 1.49 (257,16) 1.26 (159,16) 1.11 (264,16) 
37( 515.28,3709.38) 1.74 (243,16) 1.68 (245, 16) 1.56 (187, 16) 1.27 ( 59,16) 1.25 (218,16) 
38( 511.28,3708.38) 1.18 . ( 57,16) 0.14 (266,16) 0.79 (213,16) 0.61 (225,16) 0.60 (212,16) 

; . 39( 513.28,3708.38) 1.58 (266,16) 1.00 (257,16) 0.93 (244,16) 0.11 (144,16) 0.14 (159,16) 
' 

40( 514.28,3708.38) 1.52 ( 59,16) 1.04 ( 15, 16) 0.99 (159, 16) 0.16 ( 54,16) 0.14 (270,16) 
41( 517.28,3708.38) 1.28 (297,16) 1.21 (105,16) 1.16 ( 49,16) 1.16 (167, 16) 1.15 ( 59,16) 
42( 513.28,3707.38) 0.13 ( 59, 16) 0.77 ( 47,16) 0.74 ( 20, I) 0.73 ( 15,16) .0.69 (244,16) 
43( 512.28,3707.38) 1.08 (266,16) 0.68 (257,16) 0.61 ( 20,16) 0.58 (144,16) 0.58 (159,16) 
44( 515.28,3707.38) 1.59 (256,16) 1.26 (255,16) 0.98 ( 15,16) 0.96 (243,16) 0.91 ( 70,16) 
45( 517.28,3707.38) 1.22 (358,16) 1.16 ( 59,16) 1.16 (105,16) 1.06 (128, 8) 1.01 (362,24) 
46( 511.28,3706.38) 0.78 (266, 16) 0.63 ( 20,16) 0.59 1257, ll 0.41 (213, 16) 0.41 (335, 8) 
47( 512.28,3706.38) 0.68 (264,16) 0.68 (257, 8) 0.68 (266,16) 0.64 ( 20, 8) 0.60 ( 59,16) 
48( 513.28,3706.38) 0.89 ( 59,16) 0.66 ( 15,16) 0.62 C 20, ll 0.56 (350, ll 0.55 (159,16) 
49( 514.28,3706.38) 0.73 ( 15,16) 0.71 (187,16) 0.70 (243,16) 0.54 (245,16) 0.53 (245, 8> 
50( 515.28,3706.38) 1.36 (256, 16) 1.14 (255, 16) 0.91 (278, 16) 0.72 ( 70,16) 0.69 (315,16) 
51( 517.28,3714.18) 1.81 (114,16) 1.79 (247, 16) 1.75 (181 ,16) 1.58 (301,16) 1.43 (240,16) 
52( 512.28,3715.18) 1.48 (279, 16) 1.48 (161,16) 1.26 ( 88,16) 1.13 (162,24) 1.12 (137, 16) 
53( 511.28,3716.18) 1.07 (279,16) 0.96 (273, 16) 0.93 (280,16) 0.93 (162,24) 0.91 (330,16) 
54( 514.28,3716.18) 1.20 (131, 16) 1.20 (287, 16) 1.03 (268,16) 1.00 (163,16) 0.92 (164,16) 
55( 515.28,3716.18) 1.49 (248, 16) 1.36 (177, 16) 1.35 (258,16) 1.32 (131, 16) 1.29 (228, 16) 
56( 513.28,3717.18) 1.05 (163, 16) 0.88 (164,16) 0.84 (178,24) 0.13 (231, 8) 0.12 (250, 16) 
57( 514.28,3717.18) 1.06 (131,16) 0.16 (323, 8) 0.85 (117,16) 0.85 (162, 16) 0.82 ( 63, 8) 
58( 512.28,3711.18) 1.27 (257, 16) 1.12 ( 172, 16) 1.12 (239,16) 1.07 (173,16) , .01 (187,16) 
59( 516.50,3708.10) 1.84 (105, 16) 1.65 (278,16) 1.51 ( 70, 16) 1.49 (136, 16) 1.45 (298, 16) 
60( 518.10,3709.35) , .90 (104, 16) , .50 (242, 16) 1.45 (114,16) 1.26 (319,16) 1.24 ( 34,16) 
61( 514.50,3708.80) 1.27 ( 59,16) 1.14 (159, 16) 1.12 ( 15,16) 0.98 ( 54,16) 0.98 (270,16) 
62( 517.30,3714.40) * 2.35 (247, 16) 1.74 (184,16) 1.62 (181. 16) , .55 (182, 16) 1.53 (301,16) 

FIVE HIGHEST 24·HOUR PART CONCENTRATIONS((ENDING ON JULIAN DAY, HOUR) 
(MICROGRAMS/M**3) 

RECEPTOR 1 2 3 4 5 

1( 515.98,3710.48) 0.88 (158,24) 0.85 (245,24) 0.72 (243,24) 0.68 (143,24) 0.65 (300,24) 
2( 515.88,3710.48) 0.88 (245,24) 0.73 (243,24) 0.54 (227,24) 0.50 (218,24) 0.50 (244,24) 
3( 515.78,3710.38) 0.92 (245,24) 0.74 (243,24) 0.52 (218,24) 0.51 (244,24) 0.51 ( 15,24) 
4( 515.88,3710.38) 0.91 (245,24) 0.74 (158,24) 0.74 (243,24) 0.56 (256,24) 0.52 (218,24) 
5( 515.68,3710.38) 0.86 (245,24) 0.74 (243,24) 0.63 (211 ,24) 0.52 (218,24) 0.51 (244,24) 
6( 515.98,3710.38) * 0.98 (158,24) * 0.89 (245,24) 0.74 (243,24) 0.71 (256,24) 0.63 (300,24) 
7( 511.28,3709.38) 0.56 ( 57,24) 0.46 ( 19,24) 0.46 (214,24) 0.45 (188,24) 0.42 ( 18,24) 
8( 512.28,3709.38) 0.69 ( 57,24) 0.63 (188,24) 0.47 (283,24) 0.45 (214,24) 0.40 (189,24) 
9( 513.28,3709.38) 0.72 (188,24) 0.65 (266,24) 0.64 ( 57,24) 0.51 (257,24) 0.46 (283,24) 

10( 514.28,3709.38) 0.62 (244,24) 0.62 (266,24) 0.60 (257,24) 0.46 (144,24) 0.42 (159,24) 
11( 515.28,3709.38) 0.74 (245,24) 0.60 (243,24) 0.53 (187,24) 0.43 (244,24) 0.42 ( 59,24) 
12( 518.28,3709.38) 0.83 (104,24) 0.70 (114,24) 0.60 (159,24) 0.60 (319,24) 0.59 ( 79,24) 
13( 511.28,3708.38) 0.61 ( 57,24) 0.45 (283,24) 0.43 (188,24) 0.35 (282,24) 0.29 (257,24) 
14( 513.28,3708.38) 0.53 (266,24) 0.51 (257,24) 0.43 (144,24) 0.37 (244,24) 0.37 (188,24) 
15( 514.28,3708.38) 0.51 ( 59,24) 0.40 ( 20,24) 0.38 (245,24) 0.37 ( 87,24) 0.35 ( 15,24) 
16( 517.28,3708.38) 0.79 (358,24) 0.61 (128,24) 0.55 (105,24) 0.52 (363,24) 0.45 (362,24) 
17( 513.28,3707.38) 0.59 ( 20,24) 0.30 (244,24) 0.30 (245,24) 0.28 ( 59,24) 0.26 ( 47,24) 
18( 512.28,3707.38) 0.44 ( 20,24) 0.41 (257,24) 0.37 (283,24) 0.36 (266,24) 0.31 ( 1,24) 
19( 515.28,3707.38) 0.61 (256,24) 0.58 (158,24) 0.54 (245,24) 0.42 (255,24) 0.42 (244,24) 
20( 517.28,3707.38) 0.91 (358,24) 0.61 (363,24) 0.56 (128,24) 0.55 <264,24) 0.53 (105,24) 
21( 511.28,3706.38) 0.45 ( 20,24) 0.36 (257,24) 0.35 (283,24) 0.32 ( 1 ,24) 0.26 (188,24) 
22< 512.28,3706.38) 0.46 ( 20,24) 0.29 (257,24) 0.25 (353,24) 0.24 (245,24) 0.23 (244,24) 
23< 513.28,3706.38) 0.48 ( 20,24) 0.31 (351,24) 0.30 ( 59,24) 0.28 (353,24) 0.28 (151 ,24) 
24( 514.28,3706.38) 0.44 (245,24) 0.43 ( 20,24) 0.33 (244,24) 0.32 (297,24) 0.31 (351 ,24) 
25< 515.28,3706.38) 0.56 (256,24) 0.48 (158,24) 0.40 (278,24) 0.39 (352,24) 0.39 ( 97,24) 



' 
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26( 517 .28,3714.11) 0.67 (240,24) 0.63 (111,24) 0.63 (114,24) 0.62 C247,24> 0.51 (208,24) 
27< 512.28,3715.11) 0.75 (137,24) 0.61 (161,24) 0.62 (169,24) 0.58 (162,24) 0.51 (176,24) 
28( 514.21,3716.18) 0.59 (163,24) 0.49 (131,24) 0.42 (326,24) 0.41 c 62,24) 0.41 (287,24) 

r 

I 29< 515.21,3716.18) 0.70 (153,24) 0.61 (131,24) 0.60 (228,24) 0.60 (322,24) 0.60 (248,24) 
30( 513.28,3717.11) 0.63 (163,24) ·.0.49 (326,24) 0.48 (231,24) 0.47 (288,24) 0.47 (330,24) 
31( 514.28,3717.18) 0.52 (131,24) 0.43 (326,24) 0.42 (248,24) 0.42 (231,24) 0.41 (153,24) 
32C 512.28,3711.18) 0.61 (257,24) 0.51 c 11,24) 0.46 (172,24) 0.42 (171,24) 0.31 (173,24) 
33( 511.28,3709.31) 0.56 ( 57,24) 0.46 c 19,24) 0.46 (214,24) 0.45 (188,24) 0.42 c 18,24) 
34( 511.28,3709.31) 0.56 c 57,24) 0.46 c 19,24) 0.46 (214,24) 0.45 (188,24) 0.42 c 11,24) 
35( 513.21,3709.38) 0.72 (188,24) 0.65 (266,24) 0.64 c 57,24) 0.51 (257,24) 0.46 (283,24) 
36( 514.28,3709.31) 0.62 (244,24) 0.62 (266,24) 0.60 (257,24) 0.46 (144,24) 0.42 (159,24) 
37( 515.21,3709.31) 0.74 (245,24) 0.60 (243,24) 0.53 (187,24) 0.43 (244,24) 0.42 ( 59,24) 
38( 511.21,3708.31) 0.61 c 57,24) 0.45 (283,24) 0.43 (188,24) 0.35 (282,24) 0.29 (257,24) 

I 39( 513.28,3708.31) 0.53 (266,24) 0.51 (257,24) 0.43 (144,24) 0.37 C244,24) 0.37 (188,24) 
40( 514.28,3708.38) 0.51 c 59,24) 0.40 c 20,24) 0.31 (245,24) 0.37 c 17,24) 0.35 c 15,24) 
41( 517.28,3708.38) 0.79 (358,24) 0.61 (128,24) 0.55 (105,24) 0.52 (363,24) 0.45 (362,24) 
42( 513.28,3707.38) 0.59 ( 20,24) 0.30 (244,24) 0.30 (245,24) 0.21 ( 59,24) 0.26 ( 47,24) 
43( 512.28,3707 .38) 0.44 ( 20,24) 0.41 (257,24) 0.37 (283,24) 0.36 (266,24) 0.31 ( 1,24) 
44( 515.28,3707.38) 0.61 (256,24) 0.51 (158,24) 0.54 (245,24) 0.42 (255,24) 0.42 (244,24) 
45( 517.28,3707.38) 0.91 (358,24) 0.61 (363,24) 0.56 (121,24) 0.55 (264,24) 0.53 (105,24) 
46( 511.28,3706.38) 0.45 ( 20,24) 0.36 (257,24) 0.35 (283,24) 0.32 ( 1,24) 0.26 (188,24) 
47( 512.28,3706.38) 0.46 ( 20,24) 0.29 (257,24) 0.25 (353,24) 0.24 (245,24) 0.23 (244,24) 
48( 513.28,3706.38) 0.48 . ( 20,24) 0.31 (351,24) 0.30 ( 59,24) 0.28 (353,24) 0.28 (151,24) 
49( 514.28,3706.38) 0.44 (245,24) 0.43 ( 20,24) 0.33 (244,24) 0.32 (297,24) 0.31 (351 ,24) 
50( 515.28,3706.38) 0.56 (256,24) 0.48 (158,24) 0.40 (278,24) 0.39 (352,24) 0.39 ( 97,24) 
51( 517.28,3714.18) 0.67 (240,24) 0.63 (181,24) 0.63 (114,24) 0.62 (247,24) 0.58 (208,24) 
52( 512.28,3715.18) 0.75 (137,24) 0.61 (161,24) 0.62 (169,24) 0.58 (162,24) 0.58 (176,24) 
53( 511.28,3716.18) 0.60 (137,24) 0.59 (330,24) 0.54 ( 51,24) 0.53 (169,24) 0.51 (162,24) 
54( 514.28,3716.18) 0.59 (163,24) 0.49 (131,24) 0.42 (326,24) 0.41 ( 62,24) 0.41 (287,24) 
55( 515.28,3716.18) 0.70 (153,24) 0.61 (131,24) 0.60 (228,24) 0.60 (322,24) 0.60 (248,24) 
56( 513.28,3717.18) 0.63 (163,24) 0.49 (326,24) 0.48 (231,24) 0.47 (288,24) 0.47 (330,24) 
57( 514.28,3717.18) 0.52 (131,24) 0.43 (326,24) 0.42 (248,24) 0.42 (231,24) 0.41 (153,24) 
58( 512.28,3711.18) 0.61 (257,24) 0.51 ( 18,24) 0.46 (172,24) 0.42 (171,24) 0.38 <173,24) 
59( 516.50,3708.10) 0.76 (358,24) 0.66 (264,24) 0.63 (105,24) 0.63 (278,24) 0.61 (298,24) 
60( 518.10,3709.35) 0.94 (104,24) 0.61 (114,24) 0.64 (319,24) 0.51 (314,24) 0.50 ( 61,24) 
61( 514.50,3708.80) 0.43 (245,24) 0.42 ( 59,24) 0.38 (159,24) 0.37 ( 15,24) 0.35 ( 20,24) 
62< 517.30,3714.40) 0.89 (182,24) 0.81 (247,24) 0.63 (240,24) 0.62 (114,24) 0.61 (181,24) 
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SECTION H.9 

Woodwarci.Ciyde 
ConsuHants 

1984 MODELING OUTPUT FOR NOx COMPLEX I 



r 

r 
I 

('' 

\ 

I 

I I 

I 

I 

• 

COMPLEX I (DATEO 90095) 
11011Wi ENVIRONMENTAL ENGINEERING VER. 6.27 

SESSION INFCIIINATIDN 

INPUT DATA FILE NAME : ICNOX84.DTA 
OUTPUT LIST FILE NAME : ICNOX84.LST 
IIET DATA FILE NAIIE : c:\bee\llhv;gg84.bln 



I 

INTER~TIONAL PAPER • CDGEN. 
_,LEX 

_,LEX I CDAT!D 90095 l 

110X SCREEN • 1984 SHREVEPORT/LONGVIEW IIIIART IIET. DATA 

GENERAl INPUT IIFIIRIIATION 

THIS lUll DF, _,LEX I •VERSION 2.0 IS FOR THE POLLUTANT PART FOR 366 24·HOUR PERIODS. 
CONCENTRATION ESTIMATES IEGIN ON HOUR· 1,.M.IAN DAY· 1, TEAR·1984. 
A FACTOR DF ·1.0000000 HAS IEEN SPECIFIED TO CONVERT USER LENGTH UNITS TO KILOMETERS. 
0 SIGNIFICANT SOURCES ARE lO BE CONSIDERED. 

THIS RUII WILL NOT CONSIDER ANY POLLUTANT LOSS. 
NIGH•FIVE ~RY CONCENTRATION TASLES WILL IE OUTPUT FOR 4 AVERAGING PERIODS. 
&VG TIMES OF 1,3,8, AND 24 HOUIIS ARE AUTOMATICALLY DISPLAYED. 

OPTION OPTION LIST OPTION SPECIFICATION : Oa IGNORE OPTION 
1• USE OPTION 

TECHNICAL OPTIONS 
1 TERRAIN ADJUSTMENTS 0 
2 DO NOT INCLUDE STACK DOWNWASH CALCULATIONS 0 
3 DD NOT INCLUDE GRADUAL PLUME RISE CALCULATIONS , 
4 CALCULATE INITIAL PLUME SIZE 1 

INPUT OPTIONS 
5 READ MET DATA FROM CARDS 0 
6 READ HOURLY EMISSIONS 0 
7 SPECIFY SIGNIFICANT SOURCES 0 
8 READ RADIAL DISTANCES TO GENERATE RECEPTORS 0 

PRINTED OUTPUT OPTIONS 
9 DELETE EMISSIONS WITH HEIGHT TABLE , 

1D DELETE MET DATA SUMMARY FOR AVG PERIOD 1 
11 DELETE HOURLY CONTRIBUTIONS 
12 DELETE MET DATA ON HOURLY CONTRIBUTIONS 
13 DELETE FINAL PLUME RISE CALC ON HRLY CONTRIBUTIONS 
14 DELETE HOURLY SUMMARY 
15 DELETE MET DATA ON HRLY SUMMARY 1 
16 DELETE FINAL PLUME RISE CALC ON HRLY SUMMARY 1 
17 DELETE AVG·PERIOD CONTRIBUTIONS 1 
18 DELETE AVERAGING PERIOD SUMMARY 1 
19 DELETE AVG CONCENTRATIONS AND Hl·5 TABLES 0 

OTHER CONTROL AND OUTPUT OPTIONS 
20 RUN IS PART OF A SEGMENTED RUN 0 
21 WRITE PARTIAL CONC TO DISK OR TAPE 0 
22 WRITE HOURLY CONC TO DISK OR TAPE 0 
23 WRITE AVG·PERIOD CONC TO DISK OR TAPE 0 
24 PUNCH AVG•PERIOD CONC ONTO CARDS 0 
25 COMPLEX TERRAIN OPTION 1 
26 CALM PROCESSING OPTION 0 
27 VALLEY SCREENING OPTION 0 

ANEMOMETER HEIGHT• 10.00 
WIND PROFILE WITH HEIGHT EXPONENTS CORRESPONDING TO STABILITY ARE AS FOLLOWS: 

FOR STASILITY A: 0.07 
STABILITY B: 0.07 
STABILITY C: 0.10 
STABILITY 0: 0.15 
STABILITY E: 0.35 
STABILITY F: 0.55 
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POIIIT SOURC£ INFCIIMATION 

SOURCE EAST NCIITH S02CG/SEC) PART(G/SEC) STACIC STACIC STACIC STACK PDTEN. IMPACT EFF GRD·LVL BUOY FLUX 
COORD COORD EMISSIONS EMISSIONS HT(M) TEIIP(K) DIAM(M)VEL(M/SEC)(MICRO G/M**3) HT(M) ELEV F 

(USER UIIITSl 

1 1 COGEN 516.32 3711.89 D.OO 10.43 22.9 427.6 

ADDITIONAL IMFCIIIIATION ON SOURCES. 

EMISSION INFCIIIIATIDN Fill 1 (NPT) POINT SOURCES NAS BEEN INPUT 
0 SIGNIFICANT POINT SOURCES(NSIGP) ARE TO IE USED Fill THIS RUN 

3.4 16.6 

USER HT M**4/S**3 
UNITS 

8.07 283.88 34.40 150.19 

THE ORDER OF SIGNIFICAMCE(IMPS) Fill 25 Ill LESS POINT SOURCES USED IN THIS RUN AS LISTED BY POINT SOURCE NUMBER: 

SURFACE MET DATA FROM STATIDN(ISFCO) 13957, YEAR(ISFCYR) 1984 
MIXING HEIGHT OATA FROM STATIDN(IMXD) 3951, YEAR(IMXYR) 1984 

RECEPTCII INFCIIIIATION 

RECEPTOR IDENTIFICATION EAST NORTH RECEPTOR HT RECEPTOR GROUND LEVEL 
COORD COORD ABV LOCAL GRD LVL ELEVATION 

(USER UNITS) (METERS) (USER HT UNITS) 

1 515.977 3710.478 o.o 57.9 

2 515.877 3710.478 0.0 57.9 

3 515.m 3710.378 o.o 57.9 
4 515.877 3710.378 0.0 57.9 

5 515.677 3710.378 0.0 57.9 
6 515.977 3710.378 0.0 57.9 

7 511.277 3709.378 o.o 64.0 

8 512.277 3709.378 0.0 61.0 
9 513.277 3709.378 0.0 73.2 

10 514.277 3709.378 o.o 64.0 
11 515.277 3709.378 0.0 57.9 
u 518.277 3709.378 0.0 61.0 
13 511.277 3708.378 0.0 67.1 
14 513.277 3708.378 o.o 76.2 
15 514.277 3708.378 0.0 70.1 
16 517.277 3708.378 o.o 64.0 
17 513.277 3707.378 0.0 64.0 
18 512.277 3707.378 o.o 67.1 
19 515.277 3707.378 0.0 61.0 
20 517.277 3707.378 0.0 67.1 
21 511.277 3706.378 0.0 73.2 

22 512.277 3706.378 0.0 73.2 
23 513.277 3706.378 o.o 64.0 
24 514.277 3706.378 0.0 64.0 
25 515.277 3706.378 0.0 67.1 
26 517.277 3714.176 0.0 70.1 
27 512.277 3715.176 0.0 61.0 
28 514.277 3716.176 0.0 61.0 
29 515.277 3716.176 0.0 70.1 
30 513.277 3717.176 0.0 61.0 
31 514.277 3717.176 0.0 61.0 
32 512.277 3711.176 0.0 64.0 
33 511.277 3709.378 o.o 64.0 
34 511.277 3709.378 0.0 61.0 
35 513.277 3709.378 0.0 73.2 
36 514.277 3709.378 0.0 64.0 
37 515.277 3709.378 0.0 57.9 
38 511.277 3708.378 0.0 67.1 
39 513.277 3708.378 0.0 76.2 
40 514.277 3708.378 o.o 70.1 
41 517.277 3708.378 0.0 64.0 
42 513.277 3707.378 0.0 64.0 



r· 
43 512.277 3707.378 0.0 67., 

" 515.277 3707.378 0.0 61.0 

l 45 517.277 3707.378 o.o 67.1 
46 511.277 3706.378 o.o 73.2 
47 512.277 3706.378 o.o 73.2 

[ 
41 513.277 3706.378 0.0 64.0 
49 514.277 3706.378 o.o 64.0 
50 515.277 3706.378 o.o 67., 
51 517.277 3714.176 o.o 70.1 

r 52 512.277 3715.176 o.o 61.0 
53 511.277 3716.176 o.o 61.0 

I 
54 514.277 3716.176 0.0 61.0 
55 515.277 3716.176 o.o 70., 

56 513.277 3717.176 0.0 61.0 
57 514.277 3717.176 0.0 61.0 
sa 512.277 3711.176 0.0 64.0 
59 516.500 3708.100 0.0 67.7 

I 60 518.100 370P.350 o.o 7P.3 ' ! 61 514.500 3708.800 o:o 80.5 
62 517.300 3714.400 0.0 76.2 

COMPLEX I (DATED 90095) 

INTERNATIONAL PAPER • COGEN. 

I COMPLEX 
lOX SCREEN • 1984 SHREVEPORT/LONGVIEW BINARY MET. DATA 

RECEPTORS 
' -I. 
I RECEPTOR IDENTIFICATION EAST NORTH RECEPTOR HT RECEPTOR GROUND LEVEL AVG CDNC FOR PERIOD 

COORD COORD ABV LOCAL GRD LVL ELEVATION DAY 1.HR 1. TO DAY366.HR24. 
(USER UNITS) (METERS) (USER HT UNITS) (MICROGRAMS/M**3) 

, 515.98 3710.48 o.o 57.9 0.05 
2 515.88 3710.48 o.o 57.9 0.04 

I 
3 515.78 3710.38 0.0 57.9 0.04 
4 515.88 3710.38 0.0 57.9 0.04 
5 515.68 3710.38 0.0 57.9 0.03 
6 515.98 3710.38 0.0 57.9 0.05 
T 511.28 3709.38 0.0 64.0 0.04 
8 512.28 3709.38 0.0 61.0 0.04 
9 513.28 3709.38 0.0 73.2 0.05 

10 514.28 3709.38 o.o 64.0 0.05 

~ a 

,, 515.28 3709.38 o.o 57.9 0.04 
12 518.28 3709.38 0.0 61.0 0.05 
13 511.28 3708.38 0.0 67., 0.04 
14 513.28 3708.38 0.0 76.2 0.05 
15 514.28 3708.38 0.0 70.1 0.04 
16 517.28 3708.38 0.0 64.0 0.05 
17 513.28 3707.38 0.0 64.0 0.04 
18 512.28 3707.38 0.0 67., 0.04 
19 515.28 3707.38 0.0 61.0 0.05 
20 517.28 3707.38 0.0 67.1 0.05 
21 511.28 3706.38 0.0 73.2 0.04 
22 512.28 3706.38 o.o 73.2 0.04 
23 513.28 3706.38 o.o 64.0 0.04 
24 514.28 3706.38 0.0 64.0 0.04 
25 515.28 3706.38 o.o 67., 0.05 
26 517.28 3714.18 0.0 70.1 0.06 
27 512.28 3715.18 0.0 61.0 0.07 
28 514.28 3716.18 0.0 61.0 0.09 
29 515.28 3716.18 0.0 70.1 • 0.12 
30 513.28 3717.18 0.0 61.0 0.10 
31 514.28 3717.18 0.0 61.0 0.10 
32 512.28 3711.18 o.o 64.0 0.04 
33 511.28 3709.38 0.0 64.0 0.04 



J4 511.28 3709.38 0.0 61.0 0.04 

I 
35 513.28 3709.38 0.0 73.2 0.05 
36 514.28 3709.38 0.0 64.0 0.05 

I 37 515.28 3709.38 0.0 57.9 0.04 

38 511.28 3708.38 0.0 67.1 0.04 

r 39 513.28 3708.38 0.0 76.2 0.05 
40 514.28 3708.38 0.0 70., 0.04 ,, 517.28 3708.38 0.0 64.0 0.05 
42 513.28 3707.38 0.0 64.0 0.04 
43 512.28 3707.38 o.o 67.1 0.04 
44 515.28 3707.38 o.o 61.0 0.05 
45 517.28 3707.38 0.0 67.1 0.05 
46 511.28 3706.38 0.0 73.2 0.04 
47 512.28 3706.38 o.o 73.2 0.04 
41 513.28 3706.38 0.0 64.0 0.04 

" 514.28 3706.38 0.0 64.0 0.04 
50 515.28 3706.38 o.o 67.1 0.05 
51 517.28 3714.18 0.0 70.1 0.06 
52 512.28 3715.18 0.0 61.0 0.07 
53 511.28 3716.18 0.0 61.0 0.07 
54 514.28 3716.18 o.o 61.0 0.09 
55 515.28 3716.18 0.0 70., 0.12 
56 513.28 3717.18 0.0 61.0 0.10 
57 514.28 3717.18 o.o 61.0 0.10 
58 512.28 3711.18 0.0 64.0 0.04 
59 516.50 3708.10 o.o 67.7 0.05 
60 518.10 3709.35 o.o 79.3 0.05 
61 514.50 3708.80 0.0 80.5 0.04 
62 517.30 3714.40 o.o 76.2 0.06 

FIVE HIGHEST !·HOUR PART CONCENTRATIONS((ENDING ON JULIAN DAY, HOUR) 
(MICROGRAMS/M**3) 

RECEPTOR 1 2 3 4 5 

1( 515.98,3710.48) * 9.97 (275,15) * 8.24 (227,12) 8.14 (200,12) 8.12 (212,11) 8.09 (200,11) 
21 515.88,3710.48) 8.10 1200,12) 8.05 (212,11) 8.02 <238, 13) 8.oo (213,13) 7.98 (248,13) 
3< 515.78,3710.38) 7.85 (230,15) 7.82 (243,14) 7.81 (200,12) 7.73 (213,13) 7.64 (212,11) 
4( 515.88,3710.38) 7.90 1230,15) 7.90 1200,12) 7.87 1243,14) 7.83 1238,13) 7.80 (213,13) 
5( 515.68,3710.38) 7.79 (230, 15) 7.76 1243,14) 7.71 1200,12) 7.63 (213,13) 7.51 (212,15) 
6( 515.98,3710.38) 8.77 (275,15). 7.96 (200,12) 7.93 1227,12) 7.93 (230,15) 7.91 (200,11) 
7( 511.28,3709.38) 2.85 (135,17) 2.82 (135,15) 2.51 (249,17) 2.51 1236,13) 2.48 (205, 9) 
8( 512.28,3709.38) 3.26 (135,15) 3.26 1135,17) 3.07 1206, 9) 2.88 1201,17) 2.88 (238,17) 
9( 513.28,3709.38) 3.68 (275,11) 3.67 (317,14) 3.46 (135,17) 3.43 (317,12) 3.40 1258,16) 

10( 514.28,3709.38) 4.57 (205,13) 4.22 1136,15) 4.18 1261,11) 4.18 1275,11) 4.16 (317,14) 
11( 515.28,3709.38) 5.32 1205,11) 5.26 (207, 10) 5.05 I 73,14) 4.98 1205,12) 4.93 1213,11) 
121 518.28,3709.38) 4.63 1167,10) 4.53 1166,10) 4,50 1176, 9) 4.32 1282,12) 3.87 I 53,13) 
131 511.28,3708.38) 2.59 1135,17) 2.56 1135,15) 2.35 1214,18) 2.31 1249,17) 2.29 1205, 9) 
141 513.28,3708.38) 3.24 1205,13) 3.10 1275, 11) 3.09 1317, 14) 3.01 1231,17) 2.98 1257,17) 
151 514.28,3708.38) 3.80 1205. 13) 3.71 1213,10) 3.58 1317,14) 3.44 1205,11) 3.42 1207,10) 
161 517.28,3708.38) 4.25 1257,16) 4.24 1224,15) 4.21 1199,18) 4.12 1176, 8) 4.03 1229,15) 
171 513.28,3707.38) 2.60 1249,16) 2.59 1205,13) 2.57 1167,16) 2.57 1231,17) 2.56 1230,17) 
18( 512.28,3707.38) 2.41 1167,16) 2.35 1249,16) 2.32 1205, 9) 2.30 1100,17) 2.27 1264, 9) 
191 515.28,3707.38) 3.19 1213,10) 3.19 1214, 9) 3.15 1209,14) 3.12 I 73,13) 3.08 I 5,12) 
201 517.28,3707.38) 3.29 1257,16) 3.28 1224,15) 3.22 1176, 8) 3.09 I 53,11) 2.90 11n,1s> 
211 511.28,3706.38) 2.00 (167,16) 1.94 1100,17) 1.86 1361,14) 1.86 1357,12) 1.84 1249,16) 
221 512.28,3706.38) 2.18 1167,16) 2.10 1100,17) 2.06 1249,16) 2.01 1361,14) 2.01 1357,12) 
23< 513.28,3706.38) 2.24 (100,17) 2.22 1213, 9) 2.19 1212, 8) 2.15 1231,17) 2.15 <230,17) 
241 514.28,3706.38) 2.64 1209,14) 2.34 1230,17) 2.34 1212, 8> 2.33 1257,17) 2.33 1176,13) 
25( 515.28,3706.38) 2.76 1209,14) 2.57 1229,17) 2.50 1228,17) 2.49 1243, 8> 2.47 (209, 9) 
26( 517.28,3714.18) 5.86 (234,14) 5.78 1165,16) 5.71 (168,10) 5.67 (197,16) 5.62 (174,16) 
27( 512.28,3715.18) 2.94 (246,13) 2.n (239,17) 2.69 (232,14) 2.68 (178,12) 2.66 (317,15) 
28< 514.28,3716.18) 3.16 (204, 15) 3.15 (218,17) 3.14 (170, 18) 2.90 (171,13) 2.88 (163, 14) 
29( 515.28,3716.18) 3.48 (188, 15) 3.48 (204,15) 3.46 (170, 14) 3.37 (244, 10) 3.17 (31,11) 
30( 513.28,3717.18) 2.41 (256, 16) 2.38 (196,18) 2.35 <235,18) 2.34 (222, 17) 2.34 (170, 19) 
31( 514.28,3717.18) 2.51 (164, 18) 2.50 (196,18) 2.45 (152,17) 2.45 (170, 19) 2.44 (188, 15) 



szc s12.28,m1. 11> 3.79 (197,15) 3.76 (226,16) 3.75 (214,17) 3.74 (243,11) 3.72 (207,11) 

I 
DC 511.28,3709.31> 2.15 (135,17) 2.12 (135,15) 2.51 (249,17) 2.51 (236,13) 2.48 <205, 9) 
34( 511.28,3709.38> 2.as (135,17) 2.12 (135,15) 2.51 (249,17) 2.51 (236,13) 2.41 (205, 9) 

I, 35( 513.28,3709.38) 3.68 (275,11) 3.67 (317,14) 3.46 (135,17) 3.43 (317,12) 3.40 (258,16) 
36( 514.28,3709.31) 4.57 (205,13) '4.22 (136,15) 4.18 (261,11) 4.18 (275,11) 4.16 (317,14) 
37( 515.28,3709.38) 5.32 (205,11) 5.26 (207,10) 5.05 ( 73,14) 4.98 <205,12) 4.93 (213,11) 

:, . 38( 511.28,3708.31) 2.59 (135,17) 2.56 (135,15) 2.35 (214,18) 2.31 (249,17) 2.29 (205, 9) 
39( 513.28,3708.38) 3.24 (205,13) 3.10 (275,11) 3.09 (317,14) 3.01 (231,17) 2.98 (257,17) 

40( 514.28,3708.38) 3.80 (205,13) 3.71 (213,10) 3.58 (317,14) 3.44 (205,11) 3.42 (207,10> 

41( 517.28,3708.31) 4.25 (257,16) 4.24 (224,15) 4.21 (199,18) 4.12 (176, ll 4.03 (229,15) 
62( 513.28,3707.38) 2.60 (249,16) 2.59 (205,13) 2.57 (167,16) 2.57 (231,17) 2.56 (230,17) 

43( 512.28,3707 .38) 2.41 (167,16) 2.35 (249,16) 2.32 (205, 9) 2.30 (100,17) 2.27 (264, 9) 
' 44( 515.28,3707.38) 3.19 (213,10) 3.19 (214, 9) 3.15 (209,14) 3.12 ( 73,13) 3.08 ( 5,12> 

45( 517.28,3707.38> 3.29 (257,16> 3.28 (224,15) 3.22 (176, ll 3.09 ( 53,11) 2.90 (172,18) 

46( 511.28,3706.38) 2.00 (167,16) 1.94 (100,17) 1.16 (361,14) 1.16 (357,12) 1.14 (249,16) 
47( 512.28,3706.38) 2.18 (167,16) 2.10 (100,17) 2.06 (249,16) 2.01 (361,14) 2.01 (357,12> 
48( 513.28,3706.38) 2.24 (100,17) 2.22 (213, 9) 2.19 (212, 8) 2.15 (231,17) 2.15 (230,17) 
49( 514.28,3706.38) 2.64 (209, 14) 2.34 (230, 17) 2.34 (212, 8) 2.33 (257, 17) 2.33 (176,13) 
50( 515.28,3706.38) 2.76 (209,14) 2.57 (229,17) 2.50 (228,17) 2.49 C243, I) 2.47 (209, 9) 
51( 517.28,3714.18) 5.86 (234,14) 5.78 (165,16) 5.71 (168,10) 5.67 (197,16) 5.62 (174,16) 
52( 512.28,3715.18) 2.94 (246,13) 2.72 (239,17) 2.69 (232,14) 2.68 (178,12) 2.66 (317,15) 
53( 511.28,3716.18) 2.31 (246, 13) 2.25 (256,16) 2.15 (239,17) 2.14 (239, 9) 2.13 (178, 12) 
54( 514.28,3716.18) 3.16 '(204,15) 3.15 (218,17) 3.14 (170,18) 2.90 (171,13) 2.88 (163,14) 
55( 515.28,3716.18) 3.48 (188,15> 3.48 (204,15) 3.46 (170, 14) 3.37 (244, 10) 3.17 (31,11) 
56( 513.28,3717.18) 2.41 (256,16) 2.38 (196,18) 2.35 (235,18) 2.34 (222,17) 2.34 (170, 19) 

> 57( 514.28,3717.18) 2.51 (164,18) 2.50 (196, 18) 2.45 (152,17) 2.45 (170, 19) 2.44 (188, 15) 
58( 512.28,3711.18) 3.79 (197, 15) 3.76 (226, 16) 3.75 (214, 17) 3.74 (243,11) 3.72 (207, 11) 
59( 516.50,3708.10) 4.09 (257, 16) 3.98 (176, 8) 3.82 ( 73,13) 3.78 (249,14) 3.73 (281, 14) 
60( 518.10,3709.35) 4.83 (229,15) 4.75 (167,10) 4.65 (199,18) 4.58 (166,10) 4.57 (189,15) 
61( 514.50,3708.80) 4.27 (205, 13) 4.14 (213,10) 4.07 (205,11) 4.04 (207, 10) 3.95 (317,14) 
62( 517.30,3714.40) 5.42 (197,16) 5.40 (234,14) 5.34 (165,16) 5.28 (168,10) 5.27 (221, 15) 

FIVE HIGHEST !·HOUR PART CONCENTRATIONS!(ENDING ON JULIAN DAY, HOUR) 
(MICROGRAMS/M**3) 

IECEPTOR 1 2 3 4 5 

1( 515.98,3710.48) 6.64 (212,12) • 5.41 (200,12) 4.98 (213,12) 4.64 (208,15) 3.54 (243, 15) 
2! 515.88,3710.48) • 6.64 (212,12) 4.93 (213,12) 3.74 (205,12> 3.58 !243, 15) 3.45 (327, 12) 
3( 515.78,3710.38) 6.58 (212,12) 4.72 (213,12) 3.97 (205,12) 3.68 (327,12) 3.67 (243,15) 
4( 515.88,3710.38) 6.61 (212,12) 4.77 (213, 12) 3.92 (205, 12) 3.65 (243,15) 3.63 !327,12) 
5( 515.68,3710.38) 6.54 (212,12) 4.67 (213,12> 4.01 !205,12) 3.73 (327,12) 3.68 (243,15) 
6( 515.98,3710.38) 5.29 (200,12) 4.81 (213,12) 4.19 (238,15) 4.01 !212,12) 3.90 (208,15) 
7( 511.28,3709.38) 1.61 (206, 9) 1.54 (137,18) 1.54 (214,18) 1.42 (183,18) 1.40 (236,15) 
8( 512.28,3709.38) 1.93 (206, 9) 1.79 !201,18) 1.76 (214,18) 1.72 (136, 9) 1.72 (236,15) 
9( 513.28,3709.38) 2.64 (211, 12) 2.50 (200,18) 2.10 (136, 9) 2.10 (248, 9) 2.05 (249,18) 

10( 514.28,3709.38) 3.75 (264, 15) 2.57 (264, 12) 2.55 (261,12) 2.47 (262,12) 2.43 (211, 9) 
11( 515.28,3709.38) 4.21 (212,12) 3.47 (213,12) 3.43 (205,12) 3.15 (327,12) 3.13 (205, 15) 
12( 518.28,3709.38) 2.49 (231,12) 2.39 (108,12) 2.36 ( 55,12) 2.35 ( 53,15) 2.34 ( 35,12) 
13( 511.28,3708.38) 1.41 !214,18) 1.33 !206, 18) 1.30 (201, 18) 1.23 (136, 9) 1.14 (293,12) 
14( 513.28,3708.38) 2.16 (200,18) 2.01 (264,15) 1.77 !211, 9) 1.73 (260,12) 1.70 (262,12) 
15( 514.28,3708.38) 2.98 (212, 9) 2.12 (213,12) 1.87 ( 34,15) 1.86 ( 19,12) 1.77 !264,15) 
16( 517.28,3708.38) 3.39 (225, 12> 2.37 (224, 15) 2.36 (316, 15) 2.05 (129,12) 1.99 (129,15) 
17( 513.28,3707.38) 1.73 (262,15) 1.72 (338, 15) 1.49 (264,15) 1.48 (357, 12) 1.47 (100, 18) 
18( 512.28,3707.38) 1.63 (200,18) 1.43 (100, 18) 1.34 (357,12) 1.30 (248, 9) 1.25 (211, 9) 
19( 515.28,3707.38) 1.92 !207,12) 1.91 (213, 12) 1.90 (209,15) 1.79 ( 5,12) 1.77 (212, 9) 
20( 517.28,3707.38) 2.02 (176, 9) 1.83 (316,15) 1.72 (310, 12) 1.72 (224,15) 1.47 ( 10,15) 
21( 511.28,3706.38) 1.27 (200,18) 1.12 (260,18> 1.07 (357,12) 1.03 (144,18) 0.97 (262,21) 
22! 512.28,3706.38) 1.37 (136, 18) 1.35 (338,15) 1.35 (100,18) 1.32 (262,15) 1.19 (210,18) 
23< 513.28,3706.38) 1.97 (212, 9) 1.41 (100,18) 1.33 (259,18) 1.13 ( 19,12) 1.13 !259,21) 
24( 514.28,3706.38) 1.78 (205,15) 1.49 (209,15) 1.40 (207,12) 1.39 (212, 9) 1.35 (259,18) 
25( 515.28,3706.38) 1.53 ( 5,12) 1.51 (326,15) 1.40 (228,18) 1.36 (325,15> 1.35 ( 6,15) 
26( 517.28,3714.18) 3.73 (171,15) 3.52 (174,15) 3.46 (174, 18) 3.16 (199,15) 3.06 (133, 12) 
27( 512.28,3715.18) 2.03 (251,12) 1.80 (101,15) 1.65 ( 39,15) 1.63 ( 73, 18) 1.62 ( 92,18) 
28( 514.28,3716.18) 2.69 ( 8,15) 2.24 (286,12) 1.14 (164,18) 1.83 (300,15) 1.79 ( 29, 15) 

' 29( 515.28,3716.18) 2.14 (318,12) 2.48 (254,15) 2.33 !286,12) 2.24 (153,15) 2.22 (140, 15) 



:soc 513.28,3717.11) 1.56 (222,11) 1.44 (216,12) 1.42 (117,12) 1.41 (164,18) 1.41 (312,15) 

31( 514.28,3717.11) 1.f6 (216,12) 1.73 (191,11) 1.49 (111,24) 1.41 (120, 9) 1.47 ( 29,15) 

32( 512.28,3711.11) 2.16 (190,11) 2.11 (204,11) 1.94 (177, 11) 1.16 (263,15) 1.43 (207,15) 

33C 511.28,3709.38> 1.61 (206, 9) 1.54 (137, 11) 1.54 (214,18) 1.42 (183, 18) 1.40 (236,15) 

34( 511.28,3709.38) 1.61 (206, 9) "1.54 (137, 11) 1.54 (214, 11) 1.42 (183, 18) 1.40 (236,15) 

35( 513.28,3709.38) 2.64 (211, 12) 2.50 (200, 11) 2.10 (136, 9) 2.10 (248, 9) 2.05 (249,18) 

36( 514.28,3709.38) 3.15 (264, 15) 2.57 (264,12) 2.55 (261,12) 2.47 (262, 12) 2.43 (211, 9) 

37( 515.28,3709.38) 4.21 (212,12) 3.47 (213,12) 3.43 (205,12) 3.15 (327,12) 3.13 (205,15) 

38( 511.28,3701.38) 1.41 (214,11) 1.33 (206,18) 1.30 (201,11) 1.23 (136, 9) 1.14 (293,12) 

i. 
39( 513.28,3701.38) 2.16 (200,11) 2.01 (264,15) 1.77 (211, 9) 1.73 (260,12) 1.70 (262,12) 

! 40( 514.28,3708.38) 2.98 (212, 9) 2.12 (213,12) 1.17 ( 34,15) 1.16 ( 19,12) 1.77 (264,15) 

41( 517.28,3701.31) 3.39 (225,12) 2.37 (224,15) 2.36 (316,15) 2.05 (129,12) 1.99 (129,15) 

42( 513.28,3707.38) 1.73 (262,15) 1.72 (338,15) 1.49 (264,15) 1.41 (357,12> 1.47 (100,18) 

43( 512.28,3707.38) 1.63 (200,11) 1.43 (100,11) 1.34 (357,12) 1.30 (241, 9) 1.25 (211, 9) 

44( 515.28,3707.38) 1.92 (207,12) 1.91 (213,12) 1.90 (209,15) 1.79 ( 5,12) 1.77 (212, 9) 

45( 517.28,3707.38) 2.02 (176, 9) 1.83 (316,15) 1.72 (310,12) 1.72 (224, 15) 1.47 ( 10, 15) 

46( 511.28,3706.31) 1.27 (200,18) 1.12 (260, 18) 1.07 (357,12) 1.03 (144, 18) 0.97 (262,21) 

47( 512.28,3706.38) 1.37 (136,18) 1.35 (338, 15) 1.35 (100,18) 1.32 (262,15) 1.19 (210,18) 

41( 513.28,3706.38) 1.97 (212, 9) 1.41" (100,11) 1.33 (259,18) 1.13 ( 19,12) 1.13 (259,21) 

49( 514.28,3706.38) 1.78 (205,15) 1.49 (209,15) 1.40 (207,12) 1.39 (212, 9) 1.35 (259,18) 

50( 515.28,3706.38) 1.53 ( 5,12) 1.51 (326,15) 1.40 (228,18) 1.36 (325,15) 1.35 ( 6,15) 

51( 517.28,3714.18) 3.73 (171,15) 3.52 (174, 15) 3.46 (174, 18) 3.16 (199,15) 3.06 (133, 12) 

52( 512.28,3715.18) 2.03 (251,12) 1.80 (101,15) 1.65 ( 39,15) 1.63 ( 73,18) 1.62 ( 92, 18) 

53( 511.28,3716.18) 1.46 (244, 18) 1.42 ( 92,18) 1.40 (251,12) 1.31 (101,15) 1.37 ( 73,18) 
(. 54( 514.28,3716.18) 2.69 ( 8, 15) 2.24 (216,12) 1.84 (164, 18) 1.83 (300,15) 1.79 ( 29,15) 
I 55( 515.28,3716.18) 2.84 (318, 12) 2.48 (254,15) 2.33 (216, 12) 2.24 (153,15) 2.22 (140, 15) 

56( 513.28,3717.18) 1.56 (222,18) 1.44 (216,12) 1_.42 (117,12) 1.41 (164,18) 1.41 (312,15) 
57( 514.28,3717.18) 1.96 (216,12) 1.73 (191, 18) 1.49 (111,24) 1.48 (120, 9) 1.47 ( 29,15) 
58( 512.28,3711.18) 2.16 (190,18) 2.11 (204, 18) 1.94 (177,18) 1.16 (263,15) 1.43 (207,15) 
59( 516.50,3708.10) 2.32 (176, 9) 2.27 (316,15) 2.26 (249,15) 2.13 (282,15) 2.08 (310,12) 

60( 518.10,3709.35) 2.65 (225,12) 2.57 (231,12) 2.56 (199,18) 2.47 (335,15) 2.44 (108,12) 
61( 514.50,3708.80) 3.16 (212, 9) 2.47 (213,12) 2.19 (264, 15) 2.11 ( 34, 15) 2.03 ( 19,12> 
62( 517.30,3714.40) 3.95 (174,18) 3.37 (171,15) 3.14 (174, 15) 2.87 (133,12) 2.77 (199,15) 

FIVE HIGHEST 8-HOUR PART CON~ENTRATIONS((ENDING ON JULIAN DAY, HOUR) 
(MICROGRAMS/M**3) 

IECEPTDR 2 3 4 5 

I( 515.98,3710.48> 2.93 (213,16) 2.84 (212,16) 2.51 (208,16) 2.48 (200,16) 2.11 (327,16) 

2( 515.88,3710.48) 2.91 (213,16) • 2.16 (212,16) 1.97 (230,16) 1.15 (205,16) 1.54 (209,16) 
3( 515.78,3710.38) • 3.82 (212,16) 2.81 (213,16) 2.23 (205,16) 1.49 (200,16) 1.43 (209,16) 
4( 515.88,3710.38) 2.88 (212,16) 2.83 (213,16) 1.96 (230,16) 1.85 (205,16) 1.55 (209,16) 
5( 515.68,3710.38) 3.81 (212,16) 2.78 (213,16> 2.28 (205,16) 1.48 (200,16) 1.40 (327,16) 
6( 515.98,3710.38) 2.79 (213,16) 2.75 (200,16) 2.19 (327,16) 2.10 (208, 16) 1.96 (230,16) 
7( 511.28,3709.38) 0.88 (263, 16) 0.16 (183,16) 0.82 (206,16) 0.67 (264,24) 0.62 (137,16) 
8( 512.28,3709.38) 1.03 (211,16) 0.96 (258,16) 0.92 (200, 16) 0.92 (264, 16) 0.77 (261. 16) 
9( 513.28,3709.38) 1.73 (261,16) 1.66 (211,16) 1.49 (248,16) 1.33 (260,16) 1.19 (200,16) 

10( 514.28,3709.38) 2.72 (264,16) 2.35 (262,16) 2.27 (248,16) 1.50 (260,16) 1.44 (136, 16) 
11( 515.28,3709.38) 2.66 (212,16) 2.46 (205. 16) 2.04 (213, 16) 1.23 ( 19,16) 1.18 (327,16) 
12( 518.28,3709.38) 1.52 (108, 16) 1.44 ( 89, 16) 1.39 (231,16) 1.34 ( 55,16) 1.31 ( 50,16) 
13( 511.28,3708.38) 0.84 (260, 16) 0.15 ( 92, 8) 0.70 (360,16) 0.69 (211,16) 0.66 (258, 16) 
14( 513.28,3708.38) 1.62 (264, 16) 1.62 (260,16) 1.52 (262,16) 1.52 (248, 16) 0.89 (325,16) 
15( 514.28,3708.38) 1.70 (213, 16) 1.30 (262, 16) 1.09 (205,16) 1.06 (248,16) 1.05 ( 19,16) 
16( 517.28,3708.38) 1.64 (129,16) 1.38 (225, 16) 1.33 (316, 16) 1.20 (230, 16) 1.16 ( 52,16) 
17( 513.28,3707.38) 1.39 (262,16) 1.22 (248, 16) 0.91 (338, 16) 0.83 (205,16) 0.15 (264,16) 
18( 512.28,3707.38) 1.24 (248, 16) 1.24 (260,16) 1.05 (264,16) 1.02 (262, 16) 0.90 (338,16) 
19( 515.28,3707.38) 1.49 (326, 16) 1.25 ( 19,16) 1.22 (209,16) 1.08 (200,16) 0.97 ( 66,16) 
20( 517.28,3707.38) 1.01 ( 30, 16> 0.92 ( 10,16) 0.92 ( 52,16) 0.91 (176, 8) 0.87 (129, 8) 
21( 511.28,3706.38) 0.97 (260, 16) 0.88 (261,24) 0.74 (262,24) 0.73 (264,16) 0.73 (248,16> 
22( 512.28,3706.38) 1.01 (262,16) 0.90 (263, 8) 0.16 (248, 16) 0.82 (338,16) 0.15 (259,24) 
23( 513.28,3706.38) 0.94 (213, 16) 0.16 (205, 16) 0.76 (262,16) 0.15 (259,24) 0.73 (272,16) 
24( 514.28,3706.38) 1.12 (326,16) 1.07 (205, 16) 0.91 (213,16) 0.82 (212,16) 0.70 ( 19,16) 
25( 515.28,3706.38) 1.08 (326,16) 0.89 ( 66,16) 0.80 (!51 ,16) 0.80 (200,16) 0.76 (209,16) 
26( 517.28,3714.18) 2.02 (174,16) 1.97 (171,16) 1.62 (131,16) 1.54 (154,16> 1.53 (190,16) 
27( 512.28,3715.18) 1.36 (251,16) 1.29 ( 39,16) 1.22 (109, 16) 1.05 ( 91,16) 0.92 (101,16) 



211C 514.211,3716. 18) 1.43 (312,16) 1.16 (300,16) 1.01 ( 8, 16> 0.98 (239, 16) 0.89 (170,24) 
29( 515.211,3716.18) 1.11 (216,16) 1.44 (111,24) 1.43 (153, 16) 1.31 (319, 16) 1.21 (146, 16) 
30( 513.21,3717.18) 1.37 (312, 16) 0.97 (348, 8) 0.97 ( 57, ll 0.96 (294, 8) 0.93 ( 13, 16) 
31( 514.211,3717.11) 1.40 (312, 16) 1.07 (319, 16) 1.05 (117, 16) 1.02 (216, 16) 0.95 (121, ll 
32( 512.28,3711.18) 1.22 (263, 16) 1.01 (204,24) 1.01 (182,16) 1.05 (207, 16) 0.99 (237,16) 
33( 511.21,3709.38) o.u (263,16) 0.16 (113,16) 0.82 (206,16) 0.67 (264,24) 0.62 (137,16) 
34( 511.21,3709.38) o.u (263,16) 0.16 (113,16) 0.82 (206,16) 0.67 (264,24) 0.62 (137,16) 
35( 513.21,3709.38) 1.73 (261,16) 1.66 (211,16) 1.49 (241,16) 1.33 (260,16) 1.19 (200,16) 
36( 514.21,3709.38) 2.72 (264, 16) 2.35 (262,16) 2.27 (241,16) 1.50 (260, 16) 1.44 (136,16) 
37( 515.211,3709.38) 2.66 (212, 16) 2.46 (205,16) 2.04 (213,16) 1.23 ( 19,16) 1.18 (327,16) 
38( 511.2&,3701.38) 0.14 (260,16) 0.75 ( 92, ll 0.70 (360, 16) 0.69 (211,16) 0.66 (258,16) 

39( 513.21,3701.38) 1.62 (264,16) 1.62 (260,16) 1.52 (262, 16) 1.52 (241, 16) 0.89 (325,16) 
40( 514.21,3701.38) .1.70 (213, 16) 1.30 (262,16) 1.09 (205, 16) 1.06 (241, 16) 1.05 ( 19,16) 
41( 517.21,3701.38) 1.64 (129, 16) 1.38 (225,16) 1.33 (316,16) 1.20 (230, 16) 1.16 ( 52,16) 
42( 513.21,3707.38) 1.39 (262,16) 1.22 (241,16) 0.91 (338, 16) 0.13 (205, 16) 0.75 (264,16) 
43( 512.21,3707.38) 1.24 (241, 16) 1.24 (260,16) 1.05 (264, 16) 1.02 (262, 16) 0.90 (338,16) 
44( 515.21,3707.38) 1.49 (326, 16) 1.25 ( 19,16) 1.22 (209,16) 1.01 (200,16) 0.97 ( 66, 16) 
45( 517.21,3707.38) 1.01 ( 30,16) 0.92 ( 10, 16) 0.92 ( 52,16) 0.91 (176, I) 0.87 (129, 8) 
46( 511.21,3706.38) 0.97 (260,16) o.u (261,24) 0.74 (262,24) 0.73 (264,16) 0.73 (241, 16) 
47( 512.28,3706.38) 1.01 (262,16) 0.90 (263, ll 0.16 (241,16) 0.82 (338,16) 0.75 (259,24) 
41( 513.28,3706.38) 0.94 (213,16) 0.16 (205,16) 0.76 (262,16) 0.75 (259,24) 0.73 (272,16) 
49( 514.28,3706.38) 1.12 (326,16) 1.07 (205, 16) 0.91 (213,16) 0.82 (212,16) 0.70 ( 19, 16) 
50( 515.28,3706.38) 1.08 (326,16) 0.89 ( 66,16) 0.80 (151,16) 0.80 (200,16) 0.76 C209, 16> 
51( 517.28,3714.18) 2.02 (174, 16) 1.97 (171,16) 1.62 (131, 16) 1.54 (154,16) 1.53 (190,16) 
52( 512.28,3715.18) 1.36 (251,16) 1.29 c 39,16) 1.22 (109,16) 1.05 ( 91,16) 0.92 (101,16) 
53( 511.28,3716.18) 1.03 c 39, 16) 0.87 (251, 16) 0.84 ( 22,24) 0.83 (292, 8) 0.83 ( 98,16) 
54( 514.28,3716.18) 1.43 (312, 16) 1.16 (300, 16) 1.01 ( 8,16) 0.98 (239,16) 0.89 (170,24) 
55( 515.28,3716.18) 1.81 (216, 16) 1.44 (111,24) 1.43 (153, 16) 1.31 (319,16) 1.28 (146,16) 
56( 513.28,3717.18) 1.37 (312, 16) 0.97 (348, 8) 0.97 ( 57, 8) 0.96 C294, 8> 0.93 ( 83,16) 
57( 514.28,3717.18) 1.40 (312,16) 1.07 (319. 16) 1.05 (117,16) 1.02 (286,16) 0.95 (128, 8) 
58( 512.28,3711.18) 1.22 (263,16) 1.01 (204,24) 1.08 (182,16) 1.05 (207,16) 0.99 (237,16) 
59( 516.50,3708.10) 1.79 (151,16) 1.44 (150,16) 1.30 (316,16) 1.09 (231,16) 1.09 (100,16) 
60( 518.10,3709.35) 1.77 ( 60, 16) 1.60 ( 89,16) 1.54 (108,16) 1.44 (231,16) 1.37 (335,16) 
61( 514.50,3708.80) 1.62 (213,16) 1.47 (262,16) 1.23 (264,16) 1.23 (248, 16) 1.20 (205,16) 
62( 517.30,3714.40) 1.81 (174, 16) 1.81 (171,16) 1.52 C131,1o>> 1.36 (154,16) 1.28 (190,16) 

FIVE HIGHEST 24•HOUR PART CONCENTRATIONSCCENOING ON JULIAN DAY, HOUR) 
(MICROGRAMS/M**3l 

RECEPTOR , 2 3 4 5 

1( 515.98,3710.48) 0.98 (212,24) • 0.98 (213,24) 0.84 (208,24) 0.83 (200,24) 0.72 (230,24) 
2( 515.88,3710.48) 0.99 (212,24) 0.97 (213,24) 0.72 (230,24) 0.58 (205,24) 0.52 (121,24) 
3( 515.78,3710.38) • 1.32 (212,24) 0.94 (213,24) 0.74 (205,24) 0.55 (121 ,24) 0.50 (200,24) 
4( 515.88,3710.38) 1.00 (212,24) 0.95 (213,24) 0.73 (230,24) 0.62 (205,24) 0.54 (121,24) 
5( 515.68,3710.38) 1.32 (212,24) 0.93 (213,24) 0.76 (205,24) 0.50 (200,24) 0.47 (248,24) 
6( 515.98,3710.38) 0.93 (213,24) 0.92 (200,24) 0.73 (327 ,24) 0.73 (230,24) 0.70 (208,24) 
7( 511.28,3709.38) 0.46 (206,24) 0.43 (360,24) 0.43 (137,24) 0.42 (263,24) 0.42 (183,24) 
8( 512.28,3709.38) 0.54 (211,24) 0.50 (261,24) 0.48 (206,24) 0.47 (264,24) 0.46 (200,24) 
9( 513.28,3709.38) 0.80 (211 ,24) 0.75 (261,24) 0.63 (248,24) 0.62 (200,24) 0.60 (136,24) 

10( 514.28,3709.38) 0.91 (264,24) 0.87 (262,24) 0.80 (248,24) 0.78 (261 ,24) 0.70 (260,24) 
11( 515.28,3709.38) , .01 (212,24) 0.82 (205,24) 0.70 (213,24) 0.43 ( 19,24) 0.40 (327,24) 
12( 518.28,3709.38) 0.86 ( 89,24) 0.57 ( 88,24) 0.54 (108,24) 0.53 (310,24) 0.53 ( 58,24) 
13( 511.28,3708.38) 0.44 (261,24) 0.43 (211,24) 0.42 (360,24) 0.40 (136,24) 0.40 (260,24) 
14( 513.28,3708.38) 0.86 (260,24) 0.67 (262,24) 0.64 (261,24) 0.59 (264,24) 0.57 (248,24) 
15( 514.28,3708.38) 0.74 (212,24) 0.61 (213,24) 0.57 (262,24) 0.51 (211 ,24) 0.50 (260,24) 
16( 517.28,3708.38) 0.82 (129,24) 0.50 (274,24) 0.49 (316,24) 0.46 (225,24) 0.46 ( 10,24) 
17( 513.28,3707.38) 0.63 (260,24) 0.58 (262,24) 0.48 (248,24) 0.41 (259,24) 0.38 (212,24) 
18( 512.28,3707.38) 0.77 (260,24) 0.58 (248,24) 0.57 (262,24) 0.55 (261,24) 0.49 (21 1 ,24) 
19( 515.28,3707.38) 0.59 (326,24) 0.57 ( 10,24) 0.52 ( 19,24) 0.45 ( 51 ,24) 0.45 (325,24) 
zoe 517.28,3707.38> 0.60 (129,24) 0.59 ( 10,24) 0.55 ( 30,24) 0.45 (274,24) 0.43 ( 19,24) 
21C 511.28,3706.38) 0.71 (260,24) 0.50 (261,24) 0.50 (262,24) 0.41 (296,24) 0.41 ( 14,24) 
22( 512.28,3706.38) 0.69 (260,24) 0.51 (262,24) 0.41 (263,24) 0.40 (321,24) 0.40 (297,24) 
23( 513.28,3706.38) 0.57 (297,24) 0.50 (212,24) 0.50 (260,24) 0.48 (272,24) 0.47 (259,24) 
24( 514.28,3706.38) 0.46 (326,24) 0.45 (212,24) 0.43 (259,24) 0.43 (297,24) 0.38 (213,24) 
25( 515.28,3706.38) 0.57 ( 10,24) 0.53 c 65,24) 0.51 (150,24) 0.47 (326,24) 0.46 ( 66,24) 



26( 517 .28,3714.18) o.aa (174,24) 0.68 (185,24) 0.66 (171,24) 0.59 (131,24) 0.53 (143,24) 
27( 512.28,3715.18) 0.70 (251,24) 0.54 (109,24) 0.51. ( 39,24) 0.46 (350,24) 0.42 ( 98,24) 
28( 514.28,3716.18) 0.68 (312,24) 0.61 (348,24) 0.59 (252,24) 0.48 (161,24) 0.46 (266,24) 
29( 515.28,3716.18) 0.89 (111,24) 0.81 (160,24) 0.75 (116,24) 0.72 (319,24) 0.69 (117,24) 
30( 513.28,3717.18) 0.68 (348,24) 0.64 c 57,24) 0.63 (312,24) 0.59 (266,24) 0.55 (294,24) 
31( 514.28,3717.18) 0.71 (117,24) 0.66 (160,24) 0.65 (312,24) 0.61 (319,24) 0.60 (116,24) 
32( 512.28,3711.18) 0.51 (182,24) 0.51 (263,24) 0.49 (339,24) 0.48 (137,24) 0.48 (237,24) 
33( 511.28,3709.38) 0.46 (206,24) 0.43 (360,24) 0.43 (137,24) 0.42 (263,24) 0.42 (183,24) 
34( 511.28,3709.38) 0.46 (206,24) 0.43 (360,24) 0.43 (137,24) 0.42 (263,24) 0.42 (183,24) 
35( 513.28,3709.38) o.ao (211,24) 0.75 (261,24) 0.63 (248,24) 0.62 (200,24) 0.60 (136,24) 
36( 514.28,3709.38) 0.91 (264,24) 0.87 (262,24) o.ao (248,24) 0.78 (261,24) 0.70 (260,24) 
37( 515.28,3709.38) 1.01 (212,24) 0.82 (205,24) 0.70 (213,24) 0.43 c 19,24) 0.40 (327,24) 
38( 511.28,3708.38) 0.44 (261,24> 0.43 (211,24) 0.42 (360,24) 0.40 (136,24) 0.40 (260,24) 
39( 513.28,3708.38) 0.86 (260,24) 0.67 (262,24) 0.64 (261,24> 0.59 (264,24) 0.57 (248,24) 
40( 514.28,3708.38) 0.74 (212,24) 0.61 (213,24) 0.57 (262,24) 0.51 (211,24) 0.50 (260,24) 
41( 517.28,3708.38> 0.82 (129,24) 0.50 (274,24) 0.49 (316,24) 0.46 (225,24) 0.46 ( 10,24) 
42( 513.28,3707 .38) 0.63 (260,24) 0.58 (262,24) 0.48 (248,24) 0.41 (259,24> 0.38 (212,24) 
43( 512.28,3707 .38) 0.77 (260,24) 0.58 (248,24) 0.57 (262,24> 0.55 (261,24> 0.49 (211,24) 
44( 515.28,3707.38) 0.59 (326,24) 0.57 ( 10,24) 0.52 ( 19,24) 0.45 ( 51,24) 0.45 (325,24) 
45( 517.28,3707.38) 0.60 (129,24) 0.59 ( 10,24) 0.55 ( 30,24) 0.45 (274,24) 0.43 ( 19,24) 
46( 511.28,3706.38) 0.71 (260,24) 0.50 (261,24) 0,50 (262,24) 0.41 (296,24) 0.41 ( 14,24) 
47( 512.28,3706.38) 0.69 (260,24) 0.51 (262,24) 0.41 (263,24) 0.40 (321,24) 0.40 (297,24) 
48( 513.28,3706.38) 0.57 (297,24) 0.50 (212,24) 0.50 (260,24) 0.48 (272,24) 0.47 (259,24) 
49( 514.28,3706.38) 0.46 (326,24) 0.45 (212,24) 0.43 (259,24) 0.43 (297,24) 0.38 (213,24) 
50( 515.28,3706.38) 0.57 ( 10,24) 0.53 ( 65,24) 0.51 (150,24) 0.47 (326,24) 0.46 ( 66,24) 
51( 517.28,3714.18) 0.88 (174,24) 0.68 (185,24) 0.66 (171,24) 0.59 (131,24) 0.53 (143,24) 
52( 512.28,3715.18) 0.70 (251,24) 0.54 (109,24) 0.51 ( 39,24) 0.46 (350,24) 0.42 ( 98,24) 
53( 511.28,3716.18) 0.56 (251,24) 0.55 (350,24) 0.45 ( 39,24) 0.45 (349,24) 0.44 ( 98,24) 
54( 514.28,3716.18) 0.68 (312,24) 0.61 (348,24) 0.59 (252,24) 0.48 (161,24) 0.46 (266,24) 
55( 515.28,3716.18) 0.89 (111,24) 0.81 (160,24) 0.75 (116,24) 0.72 (319,24) 0.69 (117,24) 
56( 513.28,3717.18) 0.68 (348,24) 0.64 ( 57,24) 0.63 (312,24) 0.59 (266,24) 0.55 (294,24) 
57( 514.28,3717.18) 0.71 (117,24) 0.66 (160,24) 0.65 (312,24) 0.61 (319,24) 0.60 (116,24) 
58( 512.28,3711.18) 0.51 (182,24) 0.51 (263,24) 0.49 (339,24) 0.48 (137,24) 0.48 (237,24) 
59( 516.50,3708.10) 0.73 ( 10,24) 0.63 (150,24) 0.61 (151,24) 0.58 ( 65,24) 0.56 ( 66,24) 
60( 518.10,3709.35) 0.98 ( 89,24) 0.59 ( 60,24) 0.55 .(108,24) 0.54 (274,24) 0.53 (310,24) 
61( 514.50,3708.80) 0.81 (212,24) 0.60 (262,24) 0.58 (213,24) 0.54 (211,24) 0.50 (260,24) 
62( 517.30,3714.40) 0.89 (174,24) 0.79 (185,24) 0.60 (171,24) 0.57 (131,24) 0.53 (143,24) 
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SECTION H.lO 

Woodward.Ciyde 
Consultants 

1985 MODELING OUTPUT FOR NOx COMPLEX I 



I:OMPLEX I (DATED 90095) 
IOIIIWI EIIVIRONMENTAL ENGINEERING VER. 6.27 

SESSION INFORMATION 

INPUT DATA FILE NAME : ICIIDXSS.DTA 
IIUTPUT LIST FILE lAME : ICNDXSS.LST 
IIET DATA FILE 11AME : c:\bee\lllygggSS.bfn 



r· 

III'IEitNATICINAl: PAPER • COGEN. 
CGIIPI.EX 

COIIPLEX I CDAT£0 901195 l 

IIIII SClE£11 • 1985 SIIREVEPORT/LONGVIEW II NARY NET. DATA 

GENERAL INPUT INFCIRIIATION 

TillS RUN DF .COMPLEX I •VERSION 2.0 IS FOR THE POLLUTANT PART FOR 365 24·HCIUR PERIODS. 

CCIIICENTRATION EST.IIIATES BEGIN ON HOUR• 1,~ULIAN DAY· 1, TEAR·1985. 
A FACTOR CIF 1.0000000 NAS BEEN SPECIFIED TO CONVERT USER LENGTH UNITS TO ICILOIIETERS. 

0 SIGNIFICANT SOURCES ARE TO BE CONSIDERED. 
THIS RUN VILL NOT CONSIDER ANY POLLUTANT LOSS. 

IIIGH·FIVE SUMMARY CONCENTRATION TABLES VILL BE OUTPUT FOR 4 AVERAGING PERIODS. 
AVG TIMES OF 1,3,8, AND 24 HOURS ARE AUTCIIIATICALLY DISPLAYED. 

OPTION OPTION LIST OPTION SPECIFICATION 1 0a IGNORE OPTION 
1• USE OPTION 

TECHNICAL OPTIONS , TERRAIN ADJUSTMENTS 0 
2 DO NOT INCLUDE STACK OOWNWASH CALCULATIONS 0 
3 DO NOT INCLUDE GRADUAL PLUME RISE CALCULATIONS 1 
4 CALCULATE INITIAL PLUME SIZE 1 

INPUT OPT! DNS 
5 READ MET DATA FROM CARDS 0 
6 READ HOURLY EMISSIONS 0 
7 SPECIFY SIGNIFICANT SOURCES 0 
8 READ RADIAL DISTANCES TO GENERATE RECEPTORS 0 

PRINTED OUTPUT OPTIONS 
9 DELETE EMISSIONS WITH HEIGHT TABLE 1 

10 DELETE MET DATA SUMMARY FOR AVG PERIOD 1 
11 DELETE HOURLY CONTRIBUTIONS 1 
12 DELETE MET DATA ON HOURLY CONTRIBUTIONS 
13 DELETE FINAL PLUME RISE CALC ON HRLY CONTRIBUTIONS 
14 DELETE HOURLY SUMMARY 
15 DELETE MET DATA ON HRLY SUMMARY 
16 DELETE FINAL PLUME RISE CALC ON HRLY SUMMARY 1 
17 DELETE AVG·PERIOD CONTRIBUTIONS 1 
18 DELETE AVERAGING PERIOD SUMMARY 1 
19 DELETE AVG CONCENTRATIONS AND Hl·5 TABLES 0 

OTHER CONTROL AND OUTPUT OPTIONS 
20 RUN IS PART OF A SEGMENTED RUN 0 
21 WRITE PARTIAL CDNC TO DISK OR TAPE 0 
22 WRITE HOURLY CONC TO DISK OR TAPE 0 
23 WRITE AVG·PERIOD CONC TO DISK OR TAPE 0 
24 PUNCH AVG·PERIOD COliC ONTO CARDS 0 
25 COMPLEX TERRAIN OPTION 1 
26 CALM PROCESSING OPTION 0 
27 VALLEY SCREENING OPTION 0 

ANEMOMETER HEIGHT• 10.00 
WIND PROFILE WITH HEIGHT EXPONENTS CORRESPONDING TO STABILITY ARE AS FOLLOWS: 

FOR STABILITY A: 0.07 
STABILITY B: 0.07 
STABILITY C: 0.10 
STABILITY D: 0.15 
STABILITY E: 0.35 
STABILITY F: 0.55 



I 

POINT SOURCE INFORMATION 

EAST IICIIITH 102(GJSECl PARHG/SECl STACK STACK STACK STACK POTEN. IMPACT EFF GRD·LVL BUOY FLUX 
COORD COORD EMISSIONS EMISSIONS HTCIIl TEMP(IC) DIAII(II)VEL(IIJSEC)(MICRO G/11**3) HT(M) ELEV F 

(USER UNITS) USER HT 11**4/5**3 
UNITS 

t 1 COGEN 516.32 3711.89 o.oo 10.43 22.9 427.6 3.4 16.6 1.07 283.88 34.40 150.19 

IDDITIOIIAL INFORMATION ON SOURCES. 

EMISSION INFORMATION FOR 1 (NPT) POINT SOURCES HAS IEEN INPUT 
0 SIGNIFICANT POINT SOURCES(NSIGP) ARE TO IE USEO FOR THIS RUN 

THE ORDER OF SIGNIFICANCE(IMPS) FOR 25 OR LESS POINT SOURCES USEO IN THIS RUN AS LISTED BY POINT SOURCE NIJIBER: 

IUIIFACE lET DATA FROM STATION(ISFCD) 13957, YEAR(ISFCTR) 1985 
IIIXING HEIGHT DATA FROM STATION(IIIXD) 3951, YEAR(IMXYRl 1985 

RECEPTOR INFORMATION 

RECEPTOR IDENTIFICATION EAST IICIIITH RECEPTOR HT RECEPTOR GRCIUHD LEVEL 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 , 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 

COORD COORD ABV LOCAL GRD LVL ELEVATION 
(USER UNITS) (METERS) (USER HT UNITS) 

515.977 3710.478 
515.877 3710.478 
515.777 3710.378 
515.877 3710.378 
515.677 3710.378 
515.977 3710.378 
511.277 3709.378 
512.277 3709.378 
513.277 3709.378 
514.277 3709.378 
515.277 3709.378 
518.277 3709.378 
511.277 3708.378 
513.277 3708.378 
514.277 3708.378 
517.277 3708.378 
513.277 3707.378 
512.277 3707.378 
515.277 3707.378 
517.277 3707.378 
511.277 3706.378 
512.277 3706.378 
513.277 3706.378 
514.277 3706.378 
515.277 3706.378 
517.277 3714.176 
512.277 3715.176 
514.277 3716.176 
515.277 3716.176 
513.277 3717.176 
514.277 3717.176 
512.277 3711.176 
511.277 3709.378 
511.277 3709.378 
513.277 3709.378 
514.277 3709.378 
515.277 3709.378 
511.277 3708.378 
513.277 3708.378 
514.277 3708.378 
517.277 3708.378 
513.277 3707.378 

0.0 
o.o 
o.o 
o.o 
0.0 
0.0 
o.o 
0.0 
0.0 
0.0 
0.0 
o.o 
0.0 
0.0 
o.o 
o.o 
0.0 
0.0 
0.0 
0.0 
o.o 
0.0 
o.o 
0.0 
0.0 
0.0 
0.0 
0.0 
o.o 
o.o 
0.0 
o.o 
o.o 
o.o 
o.o 
0.0 
0.0 
0.0 
0.0 
o.o 
0.0 
0.0 

57.9 
57.9 
57.9 
57.9 
57.9 
57.9 
64.0 
61.0 
73.2 
64.0 
57.9 
61.0 
67.1 
76.2 
70.1 
64.0 
64.0 
67.1 
61.0 
67.1 
73.2 
73.2 
64.0 
64.0 
67.1 
70.1 
61.0 
61.0 
70.1 
61.0 
61.0 
64.0 
64.0 
61.0 
73.2 
64.0 
57.9 
67.1 
76.2 
70.1 
64.0 
64.0 



u 512.277 3707.378 0.0 67.1 
I 44 515.277 3707.378 0.0 61.0 

I 45 517.277 3707.378 o.o 67.1 
46 511.277 3706.378 0.0 73.2 
47 512.277 3706.378 0.0 73.2 
48 513.277 3706.378 0.0 64.0 
49 514.277 3706.378 o.o 64.0 
so 515.277 3706.378 0.0 67.1 

I 51 517.277 3714.176 0.0 70.1 

i 52 512.277 3715.176 0.0 61.0 
l 53 511.277 3716.176 o.o 61.0 

54 514.277 3716.176 0.0 61.0 
55 515.277 3716.176 0.0 70.1 
56 513.277 3717.176 0.0 61.0 
57 514.277 3717.176 o.o 61.0 
sa 512.277 3711.176 o.o 64.0 
59 516.500 3708.100 0.0 67.7 
60 518.100 3709.350 0.0 79.3 
61 514.500 3708.80D 0.0 80.5 
62 517.30D 3714.4DD o.o 76.2 

COMPLEX I (DATED 9DD95) 

INTERNATIONAL PAPER • COGEN. 
COMPLEX 
NOX SCREEN· 1985 SHREVEPORT/LONGVIEW BINARY MET. DATA 

RECEPTORS 

RECEPTOR IDENTIFICATION EAST NORTH RECEPTOR HT RECEPTOR GROUND LEVEL AVG CONC FOR PERIOD 
COORD COORD ABV LOCAL GRD LVL ELEVATION DAY 1.HR 1. TO DAY365.HR24. 

(USER UNITS) (METERS) (USER HT UNITS) (MICROGRAMS/M**3) 

1 515.98 3710.48 O.D 57.9 D.05 
2 515.88 3710.48 D.O 57.9 D.04 
3 515.78 3710.38 D.O 57.9 0.05 
4 515.88 3710.38 0.0 57.9 0.05 
5 515.68 3710.38 0.0 57.9 0.04 
6 515.98 3710.38 o.o 57.9 0.05 
7 511.28 3709.38 0.0 64.0 0.03 
a 512.28 3709.38 0.0 61.0 0.04 
9 513.28 3709.38 0.0 73.2 0.04 

10 514.28 3709.38 0.0 64.0 0.04 
11 515.28 3709.38 o.o 57.9 0.05 
12 518.28 3709.38 o.o 61.0 0.07 
13 511.28 3708.38 0.0 67.1 0.03 
14 513.28 3708.38 0.0 76.2 0.04 
15 514.28 3708.38 0.0 70.1 0.04 
16 517.28 3708.38 0.0 64.0 0.06 
17 513.28 3707.38 0.0 64.0 0.04 
18 512.28 3707.38 0.0 67.1 0.03 
19 515.28 3707.38 0.0 61.0 0.07 
20 517.28 3707.38 0.0 67.1 0.06 
21 511.28 3706.38 0.0 73.2 0.03 
22 512.28 3706.38 0.0 73.2 0.03 
23 513.28 3706.38 0.0 64.0 0.04 
24 514.28 3706.38 0.0 64.0 0.05 
25 515.28 3706.38 0.0 67.1 0.06 
26 517.28 3714.18 0.0 70.1 0.06 
27 512.28 3715.18 0.0 61.0 0.08 
28 514.28 3716.18 0.0 61.0 0.08 
29 515.28 3716.18 0.0 70.1 * 0.10 
30 513.28 3717.18 0.0 61.0 0.08 
31 514.28 3717.18 0.0 61.0 0.09 
32 512.28 3711.18 0.0 64.0 0.03 
33 511.28 3709.38 0.0 64.0 0.03 
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ISCST COATED 90346) 
~ EWVIIONMENTAL ENGINEERING IEV.6.96 

SESSION INFORMATION 

INPUT DATA FILE !WI£ : ISCC081 .DTA 
OUTPUT LIST FILE NAME : ISCC081.LST 
NET DATA FILE !WI£ : SHYGGG81 .liN 

NDTE THAT THE BUILDING DIMENSIONS ON CARD 6,1 FDI SOURCE NO. 1 DO NDT MEET THE SCHULMAN·SCIRE CRITERIA. 
THEREFORE, DIRECTION SPECIFIC BUILDING DIMENSIONS WILL NOT BE USED BY THE MODEL. 
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- 1. P. • CAMDEN • CO SCREEN • SHY/LONG 1981 IIIIARY 

CALQJLATE (COIICEIITRATION•1,DEPOSITION•2l 
RECEPTOR GRID SYSTEM CRECTANGULAR•1 DR 3, POLAR•2 DR 4) 
DlstRETE RECEPTOR SYSTEM CRECTANGULAR•1,POLAR•2l 
TEIRAIN ELEVATIONS ARE READ (YES•1,NOo0) 
CALQJLATIONS ARE WltiTTEN TO TAPE CYESo1 ,-0) 
LIST ALL IIIPUT DATA CNo-0, YESo1 ,MET DATA AL-2) 

COIIPUTE AVERAGE CONCENTRATION CDR TOTAL DEPOSITION) 
WITH THE FOLLOWING TIME PERIODS: 

MDURLY CYEs-1,-0) 
Z·HCIUR CYESo1,No-0) 
3·HOUR CYESo1,NOoO) 
4·HOUR CYEI-1 ,-0) 
6·HOUR CYEI-1,-0) 
B·HCIUR CYESo1,NOo0) 
12·HCIUR CYEI-1 ,NO=O) 
24·HOUR CYES•1 ,NO=O) 

PRINT 'N'·DAY TABLE(S) (YESo1,NOo0) 

PRINT THE FOLLOWING TYPES OF TABLES WHOSE TIME PERIODS ARE 
SPECIFIED BY ISWC7l THROUGH ISWC14): 

DAILY TABLES CYES•1,N0=0) 
HIGHEST & SECOND HIGHEST TABLES (YES•1,N0=0) 
~XIMUM 50 TABLES CYES•1,N0=0) 

METEOROLOGICAL DATA INPUT METHOD CPRE·PROCESSED=1,CARD•2l 
RURAL•URBAN OPTION CRU.•O,UR. MODE 1•1,UR. MODE 2=2,UR. MODE 3•3) 
WIND PROFILE EXPONENT VALUES CDEFAULTS=1,USER ENTERS=2,3) 
VERTICAL PDT. TEMP. GRADIENT VALUES CDEFAULTS•1,USER ENTERS=2,3) 
SCALE EMISSION RATES FOR ALL SOURCES CNO=O,YES>O) 
PROGRAM CALCULATES FINAL PLUME RISE ONLY CYES•1,N0=2) 
PROGRAM ADJUSTS ALL STACK HEIGHTS FOR DOWNWASH (YES=2,N0=1) 
PROGRAM USES BUOYANCY INDUCED DISPERSION CYES•1,N0•2> 
CONCENTRATIONS DU~JNG CALM PERIODS SET • 0 CYES•1,N0=2) 
REG. DEFAULT OPTION CHOSEN (YES=1,N0=2l 
TYPE OF POLLUTANT TO BE MODELLED C1•S02,2•0THER) 
DEBUG OPTION CHOSEN (YES•1,N0=2) 
ABOVE GROUND (FLAGPOLE) RECEPTORS USED CYES•1,NO=Dl 

NUMBER OF INPUT SOURCES 
NUMBER OF SOURCE GROUPS C=O,ALL SOURCES) 
TIME PERIOD INTERVAL TO BE PRINTED C•D,ALL INTERVALS> 
NUMBER OF X (RANGE) GRID VALUES 
NUMBER OF Y (THETA) GRID VALUES 
NUMBER OF DISCRETE RECEPTORS 
SOURCE EMISSION RATE UNITS CONVERSION FACTOR 
HEIGHT ABOVE GROUND AT WHICH WIND SPEED WAS MEASURED 
LOGICAL UNIT NUMBER OF METEOROLOGICAL DATA 
DECAY COEFFICIENT FOR PHYSICAL OR CHEMICAL DEPLETION 
SURFACE STATION NO. 
YEAR OF SURFACE DATA 
UPPER AIR STATION NO. 
YEAR OF UPPER AIR DATA 
ALLOCATED DATA STORAGE 
REQUIRED DATA STORAGE FOR THIS PROBLEM RUN 

-
IS\1(1) • 1 
ISWC2l • 3 
IS\1(3) • 1 
IS\1(4) • 1 
IS\1(5) • 0 
IS\1(6) • 1 

IS\1(7) • 1 
ISIICBl • 0 
ISW(9) • 0 

IS\1(10) • 0 
ISWC11) • 0 
IS\1(12) • 1 
ISWC13) • 0 
IS\1(14) • 0 
ISWC15) • 0 

ISWC16) • 0 
ISWC17> • 1 
ISWC18) • 1 
ISWC19) • 1 
ISW(20) • D 
ISW(21) • 1 
ISW(22) • 1 
ISW(23) = 0 
ISWC24) • 1 
ISW(25) • 2 
ISW(26) • 1 
ISWC27) = 1 
ISW(28) • 1 
ISWC29) • 2 
ISW(30) = 2 
ISW(31 l • 0 

NSOURC = 1 
NGROUP = 0 

JPERD • 0 
NXPNTS • 0 
NYPNTS • 0 
NXWYPT • 749 

TK •.10000E+07 
ZR • 10.00 METERS 

!MET • 9 
DECAY •O.OOOOOOE+OO 

ISS • 13957 
ISY • 81 
IUS • 3951 
IUY • 81 

LIMIT •160DDD WORDS 
MIMJT • 11924 WORDS 
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- I. P. • CNI)EN • CO satEEN • SHY/LONG 1981 IIIIARY 

- IETEOROLOGICAL DAYS TO IE PROCESSED -
UF•1) 

1 1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 1 
1111111111 
1 1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 1 
1111111111 
1111111111 
1111111111 

1 1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 1 , , , , , 
1 1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 1 
1111111111 
111111 

1 1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 1 

1 1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 1 

STABILITY 
CATEGORY 

A 
8 
c 
D 
E 
F 

STABILITY 
CATEGORY 

A 
B 
c 
D 
E 
F 

- UPPER IOUMD OF FIRST THROUGH FIFTH WIND SPEED CATEGORIES *** 
(MfTERS/SECl 

1.54, 3.09, 5.14, 1.23, 10.80, 

*** WIND PROFILE EXPONENTS *** 

WIND SPEED CATEGORY 
1 2 3 4 5 

.70000E·D1 .70DDDE·D1 .70DDDE·D1 .70DDDE·D1 .7DOODE·D1 

.7DODDE·01 .7DDDDE·D1 .700DDE·D1 .7DDDDE·D1 .7DDDDE·D1 

.1DOOOE+OO .1000DE+DD .1DDDOE+OD .10000E+OD .1DDDDE+DD 

.15000E+DD .15000E+OD .15DDOE+OO .1SDDOE+OD .1500DE+DO 

.3SDDOE+OD .35000E+OD .35000E+OD .35000E+DD .35DOOE+DO 

.SSOODE+OO .5SDDDE+DO .55DOOE+OO .SSOOOE+OO .SSDDOE+DO 

*** VERTICAL POTENTIAL TEMPERATURE GRADIENTS *** 
!DEGREES KELVIN PER METER) 

WIND SPEED CATEGORY 
1 2 3 4 5 

.DDDODE+OO .OOOOOE+OO .DOODOE+OD .ODDDDE+DO .DODDOE+OD 

.DDDDDE+OO .DDOOOE+OO .OOOOOE+OD .OODDDE+DO .OOODOE+DD 

.DDOOOE+OO .OOOOOE+OO .ODOOOE+OO .OOOODE+OO .OOODDE+OO 

.OOOOOE+OO .OOOODE+OO .OOOOOE+OO .OOOODE+DO .ODOOOE+OO 

.20DOOE·01 .2DDDDE·D1 .2DDDOE·D1 .20000E·01 .20000E·D1 

.35DDOE·D1 .3SOODE·01 .3SDDOE·D1 .3SDODE·01 .3SDDOE·01 

1 1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 1 

6 
• 7DDDDE·D1 
.70DODE·D1 
.1DDDOE+DD 
.1SDDOE+OO 
.35DDDE+DD 
.SSOOOE+OO 

6 
.DDODDE+OO 
.ODOOOE+DD 
.DOOOOE+OO 
.OOOOOE+DO 
.200DOE·01 
.3SDOOE·01 



- l. P. • CMIIEII • CO SCIEEN • IHV/LIIIG 1981 IIIIARY -
- X,Y COORDIIIATES OF DISCRETE aECEPTORS -• 

r (METERS) 

t ( 516276.8,3711378.0), ( 516411.0,3712159.0), ( 516679.3,3711159.0), ( 516679.3,3711378.0), ( 517079.3,3711378.0), 
( 517079.3,3711549.0), ( 517530.5,3711488.0), ( 517530.5,3711317.0), ( 518743.9,3711171.0), ( 518743.9,3711573.0), 

r 
( 519914.6,3711573.0), ( 519914.6,3711171.0), ( 520304.8,3711171.0), ( 520304.1,3711024.0), ( 520707.2,3711024.0), 
( 520817.0,3711628.0), ( 520402.3,3712176.0), ( 518707.2,3712176.0), ( 518707.2,3712030.0), ( 518280.4,3712030.0), \ ( 518280.4,3712250.0), ( 518060.9,3712335.0), ( 518060.9,3712878.0), ( 517426.8,3712878.0), ( 517426.8,3713079.0), 
( 516993.9,3713079.0), ( 516993.9,3713280.0), ( 516603.7,3713280.0), ( 516603.7,3712884.0), ( 516372.0,3712884.0), 

I ( 516372.0,3712798.0), ( 516256.2,3712774.0), ( 516276.8,3711378.0), ( 516264.6,3712122.0), ( 516264.6,3711598.0), 
( 516008.5,3712006.0), ( 516008.5,3712122.0), ( 516115.2,3712189.0), ( 516179.3,3712061.0), ( 516179.3,3712122.0), 
( 516264.6,3712122.0), ( 515277.0,3711278.0), ( 515377.0,3711278.0), ( 515477.0,3711278.0), ( 515577.0,3711278.0), 

[ 
( 515677.0,3711278.0), ( 515777.0,3711278.0), ( 515877.0,3711278.0), ( 515977.0,3711278.0), ( 516077.0,3711278.0), 
( 516177.0,3711278.0), ( 516277.0,3711278.0), ( 516377.0,3711278.0), ( 516477.0,3711278.0), ( 516577.0,3711271.0), 
( 516677.0,3711278.0), ( 516777.0,3711278.0), ( 516877.0,3711278.0), ( 516977.0,3711278.0), ( 517077.0,3711278.0), 
( 517177.0,3711271.0), ( 515277.0,3711178.0), ( 515377.0,3711178.0), ( 515477.0,3711178.0), ( 515577.0,3711178.0), 
( 515677.0,3711178.0), ( 515777.0,3711178.0), ( 515877.0,3711178.0), ( 515977.0,3711171.0), ( 516077.0,3711178.0), 
( 516177.0,3711171.0), ( 516277.0,3711178.0), ( 516377.0,3711178.0), ( 516477.0,3711178.0), ( 516577.0,3711178.0), 
( 516677.0,3711178.0), ( 516777.0,3711178.0), ( 516877.0,3711178.0), ( 516977.0,3711178.0), ( 517077.0,3711178.0), 
( 517177.0,3711171.0), ( 515277.0,3711078.0), ( 515377.0,3711078.0), ( 515477.0,3711078.0), ( 515577.0,3711078.0), 
( 515677.0,3711071.0), ( 515777.0,3711078.0), ( 515877.0,3711078.0), ( 515977.0,3711078.0), ( 516077.0,3711078.0), 
( 516177.0,3711078.0), ( 516277.0,3711078.0), ( 516377.0,3711078.0), ( 516477.0,3711078.0), ( 516577.0,3711078.0), 
( 516677.0,3711078.0), ( 516777.0,3711078.0), ( 516877.0,3711078.0), ( 516977.0,3711078.0), ( 517077.0,3711078.0), 
( 517177.0,3711071.0), ( 515277.0,3710978.0), ( 515377.0,3710978.0), ( 515477.0,3710978.0), ( 515577.0,3710978.0), 
( 515677.0,3710978.0), ( 515777.0,3710978.0), ( 515877.0,3710978.0), ( 515977.0,3710978.0), ( 516077.0,3710978.0), 
( 516177.0,3710978.0), ( 516277.0,3710978.0), ( 516377.0,3710978.0), ( 516477.0,3710978.0), ( 516577.0,3710978.0), 
( 516677.0,3710978.0), ( 516777.0,3710978.0), ( 516877.0,3710978.0), ( 516977.0,3710978.0), ( 517077.0,3710978.0), 
( 517177.0,3710978.0), ( 515277.0,3710878.0), ( 515377.0,3710878.0), ( 515477.0,3710878.0), ( 515577.0,3710878.0), 
( 515677.0,3710871.0), ( 515777.0,3710878.0), ( 515877.0,3710878.0), ( 515977.0,3710878.0), ( 516077.0,3710878.0), 
( 516177.0,3710878.0), ( 516277.0,3710878.0), ( 516377.0,3710878.0), ( 516477.0,3710878.0), ( 516577.0,3710878.0), 
( 516677.0,3710878.0), ( 516777.0,3710878.0), ( 516877.0,3710878.0), ( 516977.0,3710878.0), ( 517077.0,3710878.0), 
( 517177.0,3710878.0), ( 515277.0,3710778.0), ( 515377.0,3710778.0), ( 515477.0,3710778.0), ( 515577.0,3710778.0), 
( 515677.0,3710778.0), ( 515777.0,3710778.0), ( 515877.0,3710778.0), ( 515977.0,3710778.0), ( 516077.0,3710778.0), 
( 516177.0,3710778.0), ( 516277.0,3710778.0), ( 516377.0,3710778.0), ( 516477.0,3710778.0), ( 516577.0,3710778.0), 
( 516677.0,3710778.0), ( 516777.0,3710778.0), ( 516877.0,3710778.0), ( 516977.0,3710778.0), ( 517077.0,3710778.0), 
( 517177.0,3710778.0), ( 515277.0,3710678.0), ( 515377.0,3710678.0), ( 515477.0,3710678.0), ( 515577.0,3710678.0), 
( 515677.0,3710678.0), ( 515777.0,3710678.0), ( 515877.0,3710678.0), ( 515977.0,3710678.0), ( 516077.0,3710678.0), 
( 516177.0,3710678.0), ( 516277.0,3710678.0), ( 516377.0,3710678.0), ( 516477.0,3710678.0), ( 516577.0,3710678.0), 
( 516677.0,3710678.0), ( 516777.0,3710678.0), ( 516877.0,3710678.0), ( 516977.0,3710678.0), ( 517077.0,3710678.0), 
( 517177.0,3710678.0), ( 515277.0,3710578.0), ( 515377.0,3710578.0), ( 515477.0,3710578.0), ( 515577.0,3710578.0), 
( 515677.0,3710578.0), ( 515777.0,3710578.0), ( 515877.0,3710578.0), ( 515977.0,3710578.0), ( 516077.0,3710578.0), 
( 516177.0,3710578.0), ( 516277.0,3710578.0), ( 516377.0,3710578.0), ( 516477.0,3710578.0), ( 516577.0,3710578.0), 
( 516677.0,3710578.0), ( 516777.0,3710578.0), ( 516877.0,3710578.0), ( 516977.0,3710578.0), ( 517077.0,3710578.0), 
( 517177.0,3710578.0), ( 515277.0,3710478.0), ( 515377.0,3710478.0), ( 515477.0,3710478.0), ( 515577.0,3710478.0), 
( 515677.0,3710478.0), ( 515777.0,3710478.0), ( 515877.0,3710478.0), ( 515977.0,3710478.0), ( 516077.0,3710478.0), 
( 516177.0,3710478.0), ( 516277.0,3710478.0), ( 516377.0,3710478.0), ( 516477.0,3710478.0), ( 516577.0,3710478.0), 
( 516677.0,3710478.0), ( 516777.0,3710478.0), ( 516877.0,3710478.0), ( 516977.0,3710478.0), ( 517077.0,3710478.0), 
( 517177.0,3710478.0), ( 515277.0,3710378.0), ( 515377.0,3710378.0), ( 515477.0,3710378.0), ( 515577.0,3710378.0), 
( 515677.0,3710378.0), ( 515777.0,3710378.0), ( 515877.0,3710378.0), ( 515977.0,3710378.0), ( 516077.0,3710378.0), 
( 516177.0,3710378.0), ( 516277.0,3710378.0), ( 516377.0,3710378.0), ( 516477.0,3710378.0), ( 516577.0,3710378.0), 
( 516677.0,3710378.0), ( 516777.0,3710378.0), ( 516877.0,3710378.0), ( 516977.0,3710378.0), ( 517077.0,3710378.0), 
( 517177.0,3710378.0), ( 515277.0,3712276.0), ( 515377.0,3712276.0), ( 515477.0,3712276.0), ( 515577.0,3712276.0), 
( 515677.0,3712276.0), ( 515777.0,3712276.0), ( 515877.0,3712276.0), ( 515977.0,3712276.0), ( 516077 .0,3712276.0). 
( 516177.0,3712276.0), ( 516277.0,3712276.0), ( 516377.0,3712276.0), ( 516477.0,3712276.0), ( 516577.0,3712276.0), 
( 516677.0,3712276.0), ( 516777.0,3712276.0), ( 516877.0,3712276.0), ( 516977.0,3712276.0), ( 517077.0,3712276.0), 
( 517177.0,3712276.0), ( 515277.0,3712376.0), ( 515377.0,3712376.0), ( 515477.0,3712376.0), ( 515577.0,3712376.0), 
( 515677.0,3712376.0), ( 515777.0,3712376.0), ( 515877.0,3712376.0), ( 515977.0,3712376.0), ( 516077.0,3712376.0), 
( 516177.0,3712376.0), ( 516277.0,3712376.0), ( 516377.0,3712376.0), ( 516477.0,3712376.0), ( 516577.0,3712376.0), 
( 516677.0,3712376.0), ( 516777.0,3712376.0), ( 516877.0,3712376.0), ( 516977.0,3712376.0), ( 517077.0,3712376.0), 
( 517177.0,3712376.0), ( 515277.0,3712476.0), ( 515377.0,3712476.0), ( 515477.0,3712476.0), ( 515577.0,3712476.0), 
( 515677.0,3712476.0), ( 515777.0,3712476.0), ( 515877.0,3712476.0), ( 515977.0,3712476.0), ( 516077.0,3712476.0), 



' 

r c 516177.0,3712476.0), c 516277.0,3712476.0), c 516377.0,3712476.0), c 516477.0,3712476.0), c 516577.0,3712476.0), 
c 516677.0,3712476.0), c 516777.0,3712476.0), c 516877.0,3712476.0), c 516977.0,3712476.0), c 517077.0,3712476.0), 
c 517177.0,3712476.0), ( 515277.0,3712576.0), ( 515377.0,3712576.0), c 515477.0,3712576.0), c 515577.0,3712576.0), 

r c 515677.0,3712576.0), ( 515777.0,3712576.0), c 515877.0,3712576.0), ( 515977.0,3712576.0), ( 516077.0,3712576.0), 
c 516177.0,3712576.0), c 516277.0,3712576.0), c 516377.0,3712576.0), c 516477.0,3712576.0), c 516577.0,3712576.0), 
c 516677.0,3712576.0), c 516777.0,3712576.0), c 516877.0,3712576.0), ( 516977.0,3712576.0), c 517077.0,3712576.0), 

r' c 517177.0,3712576.0), ( 515277.0,3712676.0), ( 515377.0,3712676,0), ( 515477.0,3712676.0), c 515577.0,3712676.0), 

I 
c 515677.0,3712676.0), ( 515777.0,3712676.0), c 515877.0,3712676.0), ( 515977.0,3712676.0), c 516077.0,3712676.0), 
( 516177.0,3712676.0), ( 516277.0,3712676.0), c 516377.0,3712676.0), ( 516477.0,3712676.0), c 516577.0,3712676.0), 
( 516677.0,3712676.0), c 516777.0,3712676.0), ( 516877.0,3712676.0), ( 516977.0,3712676.0), c 517077,0,3712676.0), 

I 
( 517177.0,3712676.0), ( 515277.0,3712776.0), c 515377.0,3712776.0), c 515477.0,3712776.0), c 515577,0,3712776.0), 
( 515677.0,3712776.0), ( 515777.0,3712776.0), c 515877.0,3712776.0), ( 515977.0,3712776.0), c 516077.0,3712776.0), 
c 516177.o,m2776.0>, ( 516277.0,3712776.0), c 516377.0,3712776.0), ( 516477.0,3712776.0), ( 516577.0,3712776.0), 
c 516677.0,3712776.0), ( 516777.0,3712776.0), c 516877.0,3712776.0), ( 516977.0,3712776.0), ( 517077.0,3712776.0), 

( c 517177.0,3712776.0), ( 515277.0,3712876.0), c 515377.0,3712876.0), c 515477.0,3712876.0), c 515577.0,3712876.0), 

I ( 515677.0,3712876.0), ( 515777.0,3712876.0), ( 515877.0,3712876.0), c 515977.0,3712876.0), ( 516077,0,3712876.0), 
c 516177.o,m2876.0>, ( 516277.0,3712876.0), ( 516377.0,3712876.0), ( 516477.0,3712876.0), ( 516577.0,3712876.0), 
c 516677.0,3712876.0), c 516777.0,3712876.0), ( 516877.0,3712876.0), c 516977.0,3712876.0), ( 517077.0,3712876.0), 
c 517177.0,3712876.0), ( 515277.0,3712976.0), c 515377.0,3712976.0), ( 515477.0,3712976.0), ( 515577,0,3712976.0), 
( 515677.0,3712976.0), c 515777.0,3712976.0), ( 515877.0,3712976.0), c 515977.0,3712976.0), ( 516077.0,3712976.0), 
c 516177.o,m2976.0>, ( 516277.0,3712976.0), c 516377.0,3712976.0), ( 516477.0,3712976.0), ( 516577.0,3712976.0), 
( 516677.0,3712976.0), ( 516777.0,3712976.0), ( 516877.0,3712976.0), ( 516977.0,3712976.0), ( 517077.0,3712976.0), 
( 517177.0,3712976.0), ( 515277.0,3713076.0), ( 515377.0,3713076.0), ( 515477.0,3713076.0), ( 515577.0,3713076.0), 
( 515677.0,3713076.0), ( 515777.0,3713076.0), ( 515877.0,3713076.0), ( 515977.0,3713076.0), ( 516077.0,3713076.0), 
( 516177.0,3713076.0), ( 516277.0,3713076.0), ( 516377.0,3713076.0), ( 516477.0,3713076.0), ( 516577.0,3713076.0), 
( 516677.0,3713076.0), ( 516777.0,3713076.0), ( 516877.0,3713076.0), ( 516977.0,3713076.0), ( 517077.0,3713076.0), 
( 517177.0,3713076.0), ( 515277.0,3713176.0), ( 515377.0,3713176.0), ( 515477.0,3713176.0), ( 515577.0,3713176.0), 
( 515677.0,3713176.0), ( 515777.0,3713176.0), ( 515877.0,3713176.0), ( 515977.0,3713176.0), ( 516077.0,3713176.0), 
( 516177.0,3713176.0), ( 516277.0,3713176.0), ( 516377.0,3713176.0), ( 516477.0,3713176.0), ( 516577.0,3713176.0), 
( 516677.0,3713176.0), ( 516777.0,3713176.0), ( 516877.0,3713176.0), ( 516977.0,3713176.0), ( 517077.0,3713176.0), 
( 517177.0,3713176.0), ( 515277.0,3712176.0), ( 515377.0,3712176.0), ( 515477.0,3712176.0), ( 515577.0,3712176.0), 
( 515677.0,3712176.0), ( 515777.0,3712176.0), ( 515877.0,3712176.0), ( 515977.0,3712176.0), ( 516077.0,3712176.0), 
( 516177.0,3712176.0), ( 515277.0,3712076.0), ( 515377.0,3712076.0), ( 515477.0,3712076.0), ( 515577.0,3712076.0), 
( 515677.0,3712076.0), ( 515777.0,3712076.0), ( 515877.0,3712076.0), ( 515977.0,3712076.0), ( 516077.0,3712076.0), 
( 516177.0,3712076.0), ( 515277.0,3711976.0), ( 515377.0,3711976.0), ( 515477.0,3711976.0), ( 515577.0,3711976.0), 
( 515677.0,3711976.0), ( 515777.0,3711976.0), ( 515877.0,3711976.0), ( 515977.0,3711976.0), ( 516077.0,3711976.0), 
( 516177.0,3711976.0), ( 515277.0,3711876.0), ( 515377.0,3711876.0), ( 515477.0,3711876.0), ( 515577.0,3711876.0), 
( 515677.0,3711876.0), ( 515777.0,3711876.0), ( 515877.0,3711876.0), ( 515977.0,3711876.0), ( 516077.0,3711876.0), 
( 516177.0,3711876.0), ( 515277.0,3711776.0), ( 515377.0,3711776.0), ( 515477.0,3711776.0), ( 515577.0,3711776.0), 
( 515677.0,3711776.0), ( 515777.0,3711776.0), ( 515877.0,3711776.0), ( 515977.0,3711776.0), ( 516077.0,3711776.0), 

I ( 516177.0,3711776.0), ( 515277.0,3711676.0), ( 515377.0,3711676.0), ( 515477.0,3711676.0), ( 515577.0,3711676.0), 
' ( 515677.0,3711676.0), ( 515777.0,3711676.0), ( 515877.0,3711676.0), ( 515977.0,3711676.0), ( 516077.0,3711676.0), I 

( 516177.0,3711676.0), ( 515277.0,3711576.0), ( 515377.0,3711576.0), ( 515477.0,3711576.0), ( 515577.0,3711576.0), 

i· ( 515677.0,3711576.0), ( 515777.0,3711576.0), ( 515877.0,3711576.0), ( 515977.0,3711576.0), ( 516077.0,3711576.0), 
( 516177.0,3711576.0), ( 515277.0,3711476.0), ( 515377.0,3711476.0), ( 515477.0,3711476.0), ( 515577.0,371 1476.0). 
( 515677.0,3711476.0), ( 515777.0,3711476.0), ( 515877.0,3711476.0), ( 515977.0,3711476.0), ( 516077.0,3711476.0), 
( 516177.0,3711476.0), ( 511277.0,3709378.0), ( 512277.0,3709378.0), ( 513277.0,3709378.0), ( 514277.0,3709378.0), 
( 515277.0,3709378.0), ( 516277.0,3709378.0), ( 517277.0,3709378.0), ( 518277.0,3709378.0), ( 519277.0,3709378.0), 
( 520277.0,3709378.0), ( 521277.0,3709378.0), ( 522277.0,3709378.0), ( 511277.0,3708378.0), ( 512277.0,3708378.0), 
( 513277.0,3708378.0), ( 514277.0,3708378.0), ( 515277.0,3708378.0), ( 516277.0,3708378.0), ( 517277.0,3708378.0), 
( 518277.0,3708378.0), ( 519277.0,3708378.0), ( 520277.0,3708378.0), ( 521277.0,3708378.0), ( 522277.0,3708378.0), 
( 511277.0,3707378.0), ( 512277.0,3707378.0), ( 513277.0,3707378.0), ( 514277.0,3707378.0), ( 515277.0,3707378.0), 
( 516277.0,3707378.0), ( 517277.0,3707378.0), ( 518277.0,3707378.0), ( 519277.0,3707378.0), ( 520277.0,3707378.0), 
( 521277.0,3707378.0), ( 522277.0,3707378.0), ( 511277.0,3706378.0), ( 512277.0,3706378.0), ( 513277.0,3706378.0), 
( 514277.0,3706378.0), ( 515277.0,3706378.0), ( 516277.0,3706378.0), ( 517277.0,3706378.0), ( 518277.0,3706378.0), 
( 519277.0,3706378.0), ( 520277.0,3706378.0), ( 521277.0,3706378.0), ( 522277.0,3706378.0), ( 523277.0,3706378.0), 
( 522402.0,3710378.0), ( 522402.0,3711378.0), ( 522402.0,3712378.0), ( 511277.0,3714176.0), ( 512277.0,3714176.0), 
( 513277.0,3714176.0), ( 514277.0,3714176.0), ( 515277.0,3714176.0), ( 516277.0,3714176.0), ( 517277.0,3714176.0), 
( 518277.0,3714176.0), ( 519277.0,3714176.0), ( 520277.0,3714176.0), ( 521277.0,3714176.0), ( 522277.0,3714176.0), 
( 511277.0,3715176.0), ( 512277.0,3715176.0), ( 513277.0,3715176.0), ( 514277.0,3715176.0), ( 515277.0,3715176.0), 
( 516277.0,3715176.0), ( 517277.0,3715176.0), ( 518277.0,3715176.0), ( 519277.0,3715176.0), ( 520277.0,3715176.0), 
( 521277.0,3715176.0), ( 522277.0,3715176.0), ( 511277.0,3716176.0), ( 512277.0,3716176.0), ( 513277.0,3716176.0), 
( 514277.0,3716176.0), ( 515277.0,3716176.0), ( 516277.0,3716176.0), ( 517277.0,3716176.0), ( 518277.0,3716176.0), 
( 519277.0,3716176.0), ( 520277.0,3716176.0), ( 521277.0,3716176.0), ( 522277.0,3716176.0), ( 511277.0,3717176.0), 
( 512277.0,3717176.0), ( 513277.0,3717176.0), ( 514277.0,3717176.0), ( 515277.0,3717176.0), ( 516277.0,3717176.0), 



( 517277.0,3717171.0), ( 518277.0,3717176.0), ( 519277.0,3717176.0), ( 520277.0,3717176.0), ( 521277.0,3717176.0), 
( 522277.0,3717176.0), ( 511277.0,3713176.0), ( 512277.0,3713176.0), c 513277.0,3713176.0), ( 514277.0,3713176.0), 
c 511277.0,3712176.0), ( 512277.0,3712176.0), ( 513277.0,3712176.0), ( 514277.0,3712176.0), ( 511277.0,3711176.0), 
( 512277.0,3711176.0), ( 513277.0,3711176.0), ( 514277.0,3711176.0), ( 511277.0,3709378.0), ( 512277.0,3709378.0), 
c 513277.0,3709378.0), ( 514277.0,3709378.0), ( 515277.0,3709378.0), c 516277.0,3709378.0), c 517277.0,3709378.0), 
( 518277.0,3709378.0), ( 519277.0,3709378.0), c 520277.0,3709378.0), c 521277.0,3709378.0), c 522277.0,3709378.0), 
( 511277.0,3708378.0), ( 512277.0,3708378.0), c 513277.0,3708378.0), ( 514277.0,3708378.0), ( 515277.0,3708378.0), 
( 516277.0,3708378.0), ( 517277.0,3708378.0), ( 518277.0,3708378.0), ( 519277.0,3708378.0), ( 520277.0,3708378.0), 
( 521277.0,3708378.0), ( 522277.0,3708378.0), ( 511277.0,3707378.0), ( 512277.0,3707378.0), ( 513277.0,3707378.0), 
( 514277.0,3707378.0), c 515277.0,3707378.0), ( 516277.0,3707378.0), ( 517277.0,3707378.0), ( 518277.0,3707378.0), 
( 519277.0,3707378.0), ( 520277.0,3707378.0), ( 521277.0,3707378.0), ( 522277.0,3707378.0), ( 511277.0,3706378.0), 
( 512277,0,3706378.0), ( 513277.0,3706378.0), ( 514277.0,3706378,0), ( 515277.0,3706378.0), ( 516277.0,3706378.0), 
( 517277.0,3706378.0), ( 518277.0,3706378.0), ( 519277.0,3706378.0), ( 520277.0,3706378,0), ( 521277.0,3706378.0), 
( 522277.0,3706378.0), ( 523277.0,3706378.0), ( 522402.0,3710378.0), ( 522402.0,3711378.0), ( 522402.0,3712378.0), 
( 511277.0,3714176.0), ., 512277.0,3714176.0), ( 513277.0,3714176.0), ( 514277.0,3714176.0), ( 515277.0,3714176.0), 
( 516277.0,3714176.0), ( 517277.0,3714176.0), ( 518277.0,3714176.0), ( 519277.0,3714176.0), ( 520277.0,3714176.0), 
( 521277.0,3714176.0), ( 522277.0,3714176.0), ( 511277.0,3715176.0), c 512277.0,3715176.0), c 513277.0,3715176.0), 
c 514277.0,3715176.0), c 515277.0,3715176.0), c 516277.0,3715176.0), ( 517277.0,3715176.0), ( 518277.0,3715176.0), 
c 519277,0,3715176.0), ( 520277.0,3715176.0), ( 521277.0,3715176.0), ( 522277.0,3715176.0), c 511277.0,3716176,0), 
( 512277.0,3716176.0), ( 513277.0,3716176.0), c 514277.0,3716176.0), c 515277.0,3716176.0), ( 516277.0,3716176.0), 
( 517277.0,3716176.0), ( 518277.0,3716176.0), c 519277.0,3716176.0), c 520277.0,3716176.0), ( 521277.0,3716176.0), 
( 522277.0,3716176.0), ( 511277.0,3717176.0), c 512277.0,3717176.0), ( 513277.0,3717176.0), ( 514277.0,3717176.0), 
( 515277.0,3717176.0), ( 516277.0,3717176.0), c 517277.0,3717176.0), c 518277.0,3717176.0), ( 519277.0,3717176.0), 
( 520277.0,3717176.0), c 521277.0,3717176.0), ( 522277.0,3717176.0), ( 511277.0,3713176.0), ( 512277.0,3713176.0), 
( 513277.0,3713176.0), ( 514277.0,3713176.0), ( 511277.0,3712176.0), ( 512277.0,3712176.0), ( 513277.0,3712176.0), 
( 514277.0,3712176.0), ( 511277.0,3711176.0), ( 512277.0,3711176.0), ( 513277.0,3711176.0), ( 514277.0,3711176.0), 
( 516500.0,3708100.0), ( 518100.0,3709350.0), ( 514500.0,3708800.0), ( 517300.0,3714400.0), ( 



- I. P. • CNIIEI • CD SCREEN • SHV/LOIIG 1981 IIIIART 

/ 
* ELEVATION HEIGHTS II METERS * 

* FOR THE DISCRETE RECEPTOR POINTS * 

• • • • y. ELE • • X • • y • ELE. • X • • T • ELE • . . . . -. . . - . . . -. . . -. . -. -. -----. . ----. . -. . . -. . . ---- - . --. -- ---- - ----
516276.1 3711378.0 34.0942 516411 .o 3712159.0 34.43942 516679.3 3711159.0 34.43942 
516679.3 3711378.0 34.43942 517079.3 3711378.0 34.43942 517079.3 3711549.0 34.43942 
517530.5 3711488.0 34.43942 517530.5 3711317.0 34.43942 511743.9 3711171.0 34.43942 
518743.9 3711573.0 34.43942 519914.6 3711573.0 34.43942 519914.6 3711171.0 34.43942 
520304.1 3711171 .o 34.43942 520304.1 3711024.0 34.43942 520707.2 3711024.0 34.43942 
520117.0 3711628.0 34.43942 520402.3 3712176.0 34.43942 518707.2 3712176.0 34.43942 
518707.2 3712030.0 34.43942 518280.4 3712030.0 34.43942 518280.4 3712250.0 34.43942 
518060.9 3712335.0 34.43942 518060.9 3712878.0 34.43942 517426.8 3712878.0 34.43942 
517426.1 3713079.0 34.43942 516993.9 3713079.0 34.43942 516993.9 3713280.0 34.43942 
516603.7 3713280.0 34.43942 516603.7 3712884.0 34.43942 5163n.o 3712884.0 34.43942 
5163n.o 3712798.0 34.43942 516256.2 3712774.0 34.43942 516276.8 3711378.0 34.43942 
516264.6 3712122.0 34.43942 516264.6 3711598.0 34.43942 516008.5 3712006.0 34.43942 
516008.5 3712122.0 34.43942 516115.2 3712189.0 34.43942 516179.3 3712061.0 34.43942 
516179.3 3712122.0 34.43942 516264.6 3712122.0 34.43942 515277.0 3711278.0 39.62103 
515377.0 3711278.0 39.62103 515477.0 3711278.0 39.62103 515577.0 3711278.0 39.62103 
515677.0 3711278.0 39.62103 515m.o 3711278.0 39.62103 515877.0 3711278.0 39.62103 
515977.0 3711278.0 39.62103 516077.0 3711278.0 39.62103 516177.0 3711278.0 39.62103 
516277 .o 3711278.0 36.57912 516377 .o 3711278.0 39.62103 516477.0 3711278.0 39.62103 
516577.0 3711278.0 39.62103 516677.0 3711278.0 33.53112 516m.o 3711278.0 33.53112 
516877.0 3711278.0 30.48006 516977.0 3711278.0 30.48006 517077.0 3711278.0 33.53112 
517177.0 3711278.0 33.53112 515277.0 3711178.0 39.62103 515377.0 3711178.0 42.66904 
515477.0 3711178.0 39.62103 515577.0 3711178.0 39.62103 515677.0 3711178.0 42.66904 
515m.o 3711178.0 42.66904 515877.0 3711178.0 42.66904 515977.0 3711178.0 39.62103 
516077.0 3711178.0 39.62103 516177.0 3711178.0 36.57912 516277.0 3711178.0 36.57912 
516377.0 3711178.0 36.57912 516477.0 3711178.0 36.57912 516577.0 3711178.0 36.57912 
516677.0 3711178.0 33.53112 516m.o 3711178.0 33.53112 516877.0 3711178.0 33.53112 
516977.0 3711178.0 33.53112 517077.0 3711178.0 33.53112 517177.0 3711178.0 33.53112 
515277.0 3711078.0 45.noo9 515377.0 3711078.0 42.66904 515477.0 3711078.0 36.57912 
515577.0 3711078.0 42.66904 515677.0 3711078.0 45.noo9 515m.o 3711078.0 45.noo9 
515877.0 3711078.0 45.noo9 515977.0 3711078.0 42.66904 516077.0 3711078.0 39.62103 
516177.0 3711078.0 39.62103 516277.0 3711078.0 36.57912 516377.0 3711078.0 36.57912 
516477.0 3711078.0 36.57912 516577.0 3711078.0 39.62103 516677.0 3711078.0 33.53112 
516m.o 3711078.0 33.53112 516877.0 3711078.0 33.53112 516977.0 3711078.0 36.57912 
517077.0 3711078.0 33.53112 517177.0 3711078.0 33.53112 515277.0 3710978.0 45.noo9 
515377.0 3710978.0 42.66904 515477.0 3710978.0 36.57912 515577.0 3710978.0 42.66904 
515677.0 3710978.0 45.noo9 515m.o 3710978.0 48.77114 515877.0 3710978.0 45.noo9 
515977.0 3710978.0 45.noo9 516077.0 3710978.0 45.noo9 516177.0 3710978.0 42.66904 
516277.0 3710978.0 42.66904 516377.0 3710978.0 39.62103 516477.0 3710978.0 36.57912 
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- 1. P. • eMDEN • CO SCREEN • IHV/LOIIG 19111 IIIIARY -
' ' ' 
r' • ELEVATIOII HEIGHTS IN IIETERS • ' I· • FCIR THE DISCRETE RECEPTCIR POINTS • 

• X • • T • ELE. • X • • T • ELE. • X • • T • ELE. . . . . . . . . . -. . . . . -. . . . . . . . . . . . . . . . - . . . . . . . . . -- - - . -. . . ---. ---------
516577.0 m0971.o 36.57912 516677.0 3710971.0 39.62103 516m.o 3710971.0 36.57912 ,. 516877.0 m0971.o 36.57912 516977.0 3710971.0 36.57912 517077.0 3710978.0 36.57912 

i 517177.0 3710971.0 33.53112 515277.0 3710878.0 45.72009 515377.0 3710878.0 39.62103 
515477.0 3710871;0 39.62103 515577.0 3710878.0 42.66904 515677.0 3710878.0 48.77114 
51Sm.o 3710871.0 51.81915 515877.0 3710878.0 48.77114 515977.0 3710878.0 48.77114 
516077.0 m0871.o 51.81915 516177.0 3710878.0 45.72009 516277.0 3710878.0 42.66904 
516377.0 3710871.0 39.62103 516477.0 3710878.0 39.62103 516577.0 3710878.0 42.66904 
516677.0 m0871.o 45.72009 516m.o 3710871.0 45.72009 516877.0 3710878.0 39.62103 
516977.0 3710871.0 39.62103 517077.0 3710878.0 36.57912 517177.0 3710878.0 36.57912 
515277.0 3710778.0 45.72009 515377.0 3710778.0 39.62103 515477.0 3710778.0 45.72009 
515577.0 3710778.0 42.66904 515677.0 3710778.0 48.77114 515m.o 3710778.0 54.86106 
515877.0 3710778.0 51.81915 515977.0 3710778.0 51.81915 516077.0 3710778.0 54.86106 
516177.0 3710778.0 45.72009 516277.0 3710778.0 45.72009 516377.0 3710778.0 42.66904 
516477.0 3710778.0 45.72009 516577.0 3710778.0 45.72009 516677.0 3710778.0 51.81915 
516m.o 3710778.0 51.81915 516877.0 3710778.0 48.77114 516977.0 3710778.0 48.77114 
517077.0 3710778.0 45.72009 517177.0 3710778.0 36.57912 515277.0 3710678.0 42.66904 
515377.0 3710678.0 42.66904 515477.0 3710678.0 45.72009 515577.0 3710678.0 45.72009 
515677.0 3710678.0 45.72009 51sm.o 3710678.0 48.77114 515877.0 3710678.0 51.81915 
515977.0 3710678.0 54.86106 516077.0 3710678.0 54.86106 516177.0 3710678.0 48.77114 
516277.0 3710678.0 45.72009 516377.0 3710678.0 45.72009 516477.0 3710678.0 45.72009 
516577.0 3710678.0 48.77114 516677.0 3710678.0 51.81915 516m.o 3710678.0 51.81915 
516877.0 3710678.0 48.77114 516977.0 3710678.0 45.72009 517077.0 3710678.0 42.66904 
517177.0 3710678.0 36.57912 515277.0 3710578.0 45.72009 515377.0 3710578.0 45.72009 
515477.0 3710578.0 51.81915 515577.0 3710578.0 51.81915 515677.0 3710578.0 48.77114 
s1sm.o 3710578.0 54.86106 515877.0 3710578.0 54.86106 515977.0 3710578.0 54.86106 
516077.0 3710578.0 51.81915 516177.0 3710578.0 51.81915 516277.0 3710578.0 48.77114 
516377.0 3710578.0 51.81915 516477.0 3710578.0 51.81915 516577.0 3710578.0 51.81915 
516677.0 3710578.0 51.81915 S16m.o 3710578.0 45.72009 516877.0 3710578.0 45.72009 
516977.0 3710578.0 39.62103 517077.0 3710578.0 39.62103 517177.0 3710578.0 36.57912 
515277.0 3710478.0 45.72009 515377.0 3710478.0 51.81915 515477.0 3710478.0 54.86106 
515577.0 3710478.0 54.86106 515677.0 3710478.0 51.81915 s15m.o 3710478.0 54.86106 
515877.0 3710478.0 57.90907 515977.0 3710478.0 57.90907 516077.0 3710478.0 54.86106 
516177.0 3710478.0 54.86106 516277.0 3710478.0 51.81915 516377.0 3710478.0 51.81915 
516477.0 3710478.0 51.81915 516577.0 3710478.0 51.81915 516677.0 3710478.0 51.81915 
516m.o 3710478.0 48.77114 516877.0 3710478.0 45.72009 516977.0 3710478.0 45.72009 
517077.0 3710478.0 39.62103 517177.0 3710478.0 36.57912 515277.0 3710378.0 45.72009 
515377.0 3710378.0 48.77114 515477.0 3710378.0 51.81915 515577.0 3710378.0 54.86106 
515677.0 3710378.0. 57.90907 515m.o 3710378.0 57.90907 515877.0 3710378.0 57.90907 
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' I * ELEVATION HEIGHTS II METERS * 
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• X • • y. ELE • • X • • y • ELE. • X • • y • ELE. . . . . . . . . . . . . . . . . - - -. ----. . -. . -. . -. . . . . . ------- ---------- ----. . . . 

115977.0 3710371.0 57.90907 116077.0 3710371.0 51.81915 516177.0 3710371.0 51.81915 
516277.0 3710371.0 411.77114 516377.0 3710371.0 411.77114 516477.0 3710371.0 45.72009 
516577.0 3710371.0 411.77114 516677.0 3710371.0 411.77114 516m.o 3710371.0 411.77114 
516877.0 3710371.0 51.81915 516977.0 3710371.0 45.72009 517077.0 3710371.0 39.62103 
517177.0 3710371.0 36.57912 515277.0 3712276.0 30.411006 515377.0 3712276.0 30.411006 
515477.0 3712276.0 30.411006 515577.0 3712276.0 30.411006 515677.0 3712276.0 33.53112 
515m.o 3712276.0 30.411006 515877.0 3712276.0 30.411006 515977.0 3712276.0 30.411006 
516077.0 3712276.0 30.411006 516177.0 3712276.0 33.53112 516277.0 3712276.0 33.53112 
516377.0 3712276.0 30.48006 516477.0 3712276.0 30.48006 516577.0 3712276.0 30.48006 
516677.0 3712276.0 30.48006 516m.o 3712276.0 27.42900 516877.0 3712276.0 33.53112 
516977.0 3712276.0 30.48006 517077.0 3712276.0 27.42900 517177.0 3712276.0 27.42900 
515277.0 3712376.0 30.48006 515377.0 3712376.0 30.48006 515477.0 3712376.0 30.48006 
515577.0 3712376.0 30.48006 515677.0 3712376.0 33.53112 515m.o 3712376.0 33.53112 
515877.0 3712376.0 33.53112 515977.0 3712376.0 36.57912 516077.0 3712376.0 36.57912 
516177.0 3712376.0 36.57912 516277.0 3712376.0 33.53112 516377.0 3712376.0 30.48006 
516477.0 3712376.0 30.48006 516577.0 3712376.0 30.48006 516677.0 3712376.0 27.42900 
516m.o 3712376.0 27.42900 516877 .o 3712376.0 27.42900 516977.0 3712376.0 27.42900 
517077 .o 3712376.0 27.42900 517177.0 3712376.0 30.48006 515277.0 3712476.0 33.53112 
515377.0 3712476.0 33.53112 515477.0 3712476.0 30.48006 515577.0 3712476.0 30.48006 
515677.0 3712476.0 33.53112 515m.o 3712476.0 33.53112 515877.0 3712476.0 33.53112 
515977.0 3712476.0 33.53112 516077.0 3712476.0 36.57912 516177.0 3712476.0 36.57912 
516277.0 3712476.0 33.53112 516377.0 3712476.0 30.48006 516477.0 3712476.0 30.48006 
516577.0 3712476.0 30.48006 516677.0 3712476.0 30.48006 516m.o 3712476.0 27.42900 
516877.0 3712476.0 27.42900 516977.0 3712476.0 24.38100 517077.0 3712476.0 27.42900 
517177.0 3712476.0 27.42900 515277.0 3712576.0 33.53112 515377.0 3712576.0 33.53112 
515477.0 3712576.0 30.48006 515577.0 3712576.0 30.48006 515677.0 3712576.0 33.53112 
515m.o 3712576.0 33.53112 515877.0 3712576.0 33.53112 515977.0 3712576.0 33.53112 
516077.0 3712576.0 36.57912 516177.0 3712576.0 33.53112 516277.0 3712576.0 33.53112 
516377.0 3712576.0 30.48006 516477.0 3712576.0 30.48006 516577.0 3712576.0 30.48006 
516677.0 3712576.0 30.48006 516m.o 3712576.0 27.42900 516877.0 3712576.0 27.42900 
516977.0 3712576.0 27.42900 517077.0 3712576.0 24.38100 517177.0 3712576.0 27.42900 
515277.0 3712676.0 30.48006 515377.0 3712676.0 30.48006 515477.0 3712676.0 33.53112 
515577.0 3712676.0 33.53112 515677.0 3712676.0 33.53112 515m.o 3712676.0 33.53112 
515877.0 3712676.0 33.53112 515977.0 3712676.0 33.53112 516077.0 3712676.0 33.53112 
516177.0 3712676.0 36.57912 516277.0 3712676.0 33.53112 516377 .o 3712676.0 30.48006 
516477.0 3712676.0 30.48006 516577.0 3712676.0 30.48006 516677.0 3712676.0 30.48006 
516m.o 3712676.0 27.42900 516877 .o 3712676.0 24.38100 516977.0 3712676.0 27.42900 
517077 .o 3712676.0 27.42900 517177 .o 3712676.0 27.42900 515277.0 3712776.0 27.42900 
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• ELEVATICIII HEIGHTS IN IIETERS • 
• FOR THE DISCRETE RECEPTOR POINTS • 

• X • . ' . ELE. • X • . ' . ELE. • X • • T • ELE. . . . . . . . . . . . -. . - . . . . . . . . . . . . . . . . . --. -. . - . . - - ---. -. --- - --- -. . . --. . 
515m.o m2o16.o 33.53112 515177.0 3712076.0 33.53112 515977.0 3712076.0 33.53112 

{ 516077.0 3712076.0 30.48006 516177.0 3712076.0 33.53112 515277.0 3711976.0 33.53112 
! 515377.0 3711976.0 33.53112 515477.0 3711976.0 30.48006 515577.0 3711976.0 30.48006 

515677.0 3711976.0 33.53112 515m.o 3711976.0 33.53112 515877.0 3711976.0 33.53112 
515977.0 3711976.0 33.53112 516077.0 3711976.0 33.53112 516177.0 3711976.0 30.48006 
515277.0 3711876.0 36.57912 515377.0 3711876.0 30.48006 515477.0 3711876.0 33.53112 
515577.0 3711876.0 33.53112 515677.0 3711876.0 33.53112 515m.o 3711876.0 33.53112 
515877.0 3711876.0 33.53112 515977.0 3711876.0 33.53112 516077.0 3711876.0 33.53112 
516177.0 3711876.0 33.53112 515277.0 3711776.0 36.57912 515377.0 3711776.0 33.53112 
515477.0 3711776.0 33.53112 515577.0 3711776.0 33.53112 515677.0 3711776.0 33.53112 
515m.o 3711776.0 33.53112 515877.0 3711776.0 33.53112 515977.0 3711776.0 33.53112 
516077.0 3711776.0 33.53112 516177.0 3711776.0 33.53112 515277.0 3711676.0 39.62103 
515377.0 3711676.0 36.57912 515477.0 3711676.0 36.57912 515577.0 3711676.0 36.57912 
515677.0 3711676.0 36.57912 515m.o 3711676.0 33.53112 515877.0 3711676.0 33.53112 
515977.0 3711676.0 33.53112 516077.0 3711676.0 33.53112 516177.0 3711676.0 36.57912 
515277.0 3711576.0 39.62103 515377.0 3711576.0 39.62103 515477.0 3711576.0 39.62103 
515577.0 3711576.0 39.62103 515677.0 3711576.0 36.57912 515m.o 3711576.0 33.53112 
515877.0 3711576.0 36.57912 515977.0 3711576.0 36.57912 516077.0 3711576.0 36.57912 
516177.0 3711576.0 39.62103 515277.0 3711476.0 39.62103 515377.0 3711476.0 39.62103 
515477.0 3711476.0 39.62103 515577.0 3711476.0 36.57912 515677.0 3711476.0 36.57912 
515m.o 3711476.0 39.62103 515877.0 3711476.0 39.62103 515977.0 3711476.0 39.62103 
516077.0 3711476.0 39.62103 516177.0 3711476.0 39.62103 511277.0 3709378.0 64.01117 
512277.0 3709378.0 60.96012 513277.0 3709378.0 73.14910 514277.0 3709378.0 64.01117 
515277.0 3709378.0 57.90907 516277.0 3709378.0 45.72009 517277.0 3709378.0 42.66904 
518277.0 3709378.0 60.96012 519277.0 3709378.0 30.48006 520277.0 3709378.0 30.48006 
521277.0 3709378.0 30.48006 522277.0 3709378.0 27.42900 511277.0 3708378.0 67.05918 
512277.0 3708378.0 48.77114 513277.0 3708378.0 76.20015 514277.0 3708378.0 70.10109 
515277.0 3708378.0 48.77114 516277.0 3708378.0 36.57912 517277.0 3708378.0 64.01117 
518277.0 3708378.0 48.77114 519277.0 3708378.0 30.48006 520277.0 3708378.0 30.48006 
521277.0 3708378.0 27.42900 522277.0 3708378.0 27.42900 511277 .o 3707378.0 54.86106 
512277.0 3707378.0 67.05918 513277.0 3707378.0 64.01117 514277.0 3707378.0 54.86106 
515277.0 3707378.0 60.96012 516277.0 3707378.0 48.77114 517277.0 3707378.0 67.05918 
518277 .o 3707378.0 48.77114 519277.0 3707378.0 33.53112 520277.0 3707378.0 27.42900 
521277.0 3707378.0 27.42900 522277.0 3707378.0 27.42900 511277.0 3706378.0 73.14910 
512277.0 3706378.0 73.14910 513277.0 3706378.0 64.01117 514277.0 3706378.0 64.01117 
515277.0 3706378.0 67.05918 516277.0 3706378.0 48.77114 517277.0 3706378.0 48.77114 
518277.0 3706378.0 . 54.86106 519277.0 3706378.0 36.57912 520277.0 3706378.0 30.48006 
521277.0 3706378.0 30.48006 522277.0 3706378.0 27.42900 523277.0 3706378.0 27.42900 
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• X • . ' . ELE. • X • . ' . ELE • • X • . ' . ELE. . . . . . . . . -. . . -. . . . . -. . . . . . -. . . . -. -. . . . . . ------. . . . . . -. -. --. . -----
522402.0 3710378.0 zr.42900 522402.0 3711378.0 50.41006 522402.0 3712578.0 30.41006 
511277.0 3714176.0 56.57912 512277.0 3714176.0 56.57912 513277.0 3714176.0 33.53112 
514277.0 3714176.0 50.41006 515277.0 3714176.0 48.77114 516277.0 3714176.0 48.77114 
517277.0 3714176.0 70.10109 518277.0 3714176.0 33.53112 519277.0 3714176.0 27.42900 
520277.0 3714176.0 50.41006 521277.0 3714176.0 50.41006 522277.0 3714176.0 30.41006 
511277.0 3715176.0 45.72009 512277.0 3715176.0 60.96012 513277.0 3715176.0 39.62103 
514277.0 3715176.0 51.81915 515277.0 3715176.0 54.86106 516277.0 3715176.0 39.62103 
517277.0 3715176.0 30.41006 518277.0 3715176.0 50.41006 519277.0 3715176.0 27.42900 
520277.0 3715176.0 24.38100 521277.0 3715176.0 30.48006 522277.0 3715176.0 30.48006 
511277.0 3716176.0 60.96012 512277.0 3716176.0 39.62103 513277.0 3716176.0 51.81915 
514277.0 3716176.0 60.96012 515277.0 3716176.0 70.10109 516277.0 3716176.0 24.38100 
517277.0 3716176.0 30.48006 518277.0 3716176.0 30.48006 519277.0 3716176.0 30.48006 
520277.0 3716176.0 33.53112 521277.0 3716176.0 27.42900 522277.0 3716176.0 27.42900 
511277.0 3717176.0 48.77114 512277.0 3717176.0 54.86106 513277.0 3717176.0 60.96012 
514277.0 3717176.0 60.96012 515277.0 3717176.0 42.66904 516277.0 3717176.0 30.48006 
517277.0 3717176.0 30.48006 518277.0 3717176.0 33.53112 519277.0 3717176.0 36.57912 
520277.0 3717176.0 30.48006 521277.0 3717176.0 27.42900 522277.0 3717176.0 27.42900 
511277.0 3713176.0 42.66904 512277.0 3713176.0 56.57912 513277.0 3713176.0 36.57912 
514277.0 3713176.0 56.57912 511277.0 3712176.0 56.57912 512277.0 3712176.0 39.62103 
513277.0 3712176.0 39.62103 514277.0 3712176.0 33.53112 511277.0 3711176.0 48.77114 
512277.0 3711176.0 64.01117 513277.0 3711176.0 39.62103 514277.0 3711176.0 45.72009 
511277.0 3709378.0 64.01117 512277.0 3709378.0 60.96012 513277.0 3709378.0 73.14910 
514277.0 3709378.0 64.01117 515277.0 3709378.0 57.90907 516277.0 3709378.0 45.72009 
517277 .o 3709378.0 42.66904 518277.0 3709378.0 60.96012 519277.0 3709378.0 30.48006 
520277.0 3709378.0 30.48006 521277.0 3709378.0 30.48006 522277.0 3709378.0 27.42900 
511277.0 3708378.0 67.05918 512277.0 3708378.0 48.77114 513277.0 3708378.0 76.20015 
514277.0 3708378.0 70.10109 515277.0 3708378.0 48.77114 516277.0 3708378.0 36.57912 
517277.0 3708378.0 64.01117 518277.0 3708378.0 48.77114 519277.0 3708378.0 30.48006 
520277.0 3708378.0 30.48006 521277.0 3708378.0 27.42900 522277.0 3708378.0 27.42900 
511277.0 3707378.0 54.86106 512277.0 3707378.0 67.05918 513277.0 3707378.0 64.01117 
514277.0 3707378.0 54.86106 515277.0 3707378.0 60.96012 516277.0 3707378.0 48.77114 
517277.0 3707378.0 67.05918 518277.0 3707378.0 48.77114 519277.0 3707378.0 33.53112 
520277.0 3707378.0 27.42900 521277.0 3707378.0 27.42900 522277.0 3707378.0 27.42900 
511277.0 3706378.0 73.14910 512277.0 3706378.0 73.14910 513277.0 3706378.0 64.01117 
514277.0 3706378.0 64.01117 515277.0 3706378.0 67.05918 516277.0 3706378.0 48.77114 
517277.0 3706378.0 48.77114 518277.0 3706378.0 54.86106 519277.0 3706378.0 36.57912 
520277.0 3706378.0 30.48006 521277.0 3706378.0 30.48006 522277.0 3706378.0 27.42900 
523277.0 3706378.0 27.42900 522402.0 3710378.0 27.42900 522402.0 3711378.0 30.48006 



- I. P. • CAIIIEN • CO SCREEN • IHV/LOIIG 1911 IINARY ... 
I 
' * ELEVATIOII HEIGHTS IN METERS * I 

! * faR THE DISCRETE RECEPTQR PDINTS * 

• X • . '. ELE. • X • . ' . ELE. • X • . ' . ELE. . -. . . . . -. -. . -. -- . -----. . -----. . . -. . -. -. -- -. ---. . . -----. -- . . - . -. -
522402.0 3712371.0 30.48006 511277.0 3714176.0 36.57912 512277.0 3714176.0 36.57912 
513277.0 3714176.0 33.53112 514277.0 3714176.0 30.48006 515277 .o 3714176.0 4!.77114 
516277.0 3714176.0 4!.77114 517277.0 3714176.0 70.10109 518277.0 3714176.0 33.53112 
519277.0 3714176.0 27.42900 520277.0 3714176.0 30.48006 521277.0 3714176.0 30.48006 
522277.0 3714176.0 30.48006 511277.0 3715176.0 45.72009 512277.0 3715176.0 60.96012 
513277.0 3715176.0 39.62103 514277.0 3715176.0 51.11915 515277.0 3715176.0 54.16106 
516277.0 3715176.0 39.62103 517277.0 3715176.0 30.48006 518277.0 3715176.0 30.48006 
519277.0 3715176.0 27.42900 520277.0 3715176.0 24.31100 521277.0 3715176.0 30.48006 
522277.0 3715176.0 30.41006 511277.0 3716176.0 60.96012 512277.0 3716176.0 39.62103 
513277.0 3716176.0 51.81915 514277.0 3716176.0 60.96012 515277.0 3716176.0 70.10109 
516277.0 3716176.0 24.31100 517277.0 3716176.0 30.48006 518277.0 3716176.0 30.4!006 
519277.0 3716176.0 30.4!006 520277.0 3716176.0 33.53112 521277.0 3716176.0 27.42900 
522277.0 3716176.0 27.42900 511277.0 3717176.0 48.77114 512277.0 3717176.0 54.16106 
513277.0 3717176.0 60.96012 514277.0 3717176.0 60.96012 515277.0 3717176.0 42.66904 
516277.0 3717176.0 30.48006 517277.0 3717176.0 30.48006 518277.0 3717176.0 33.53112 
519277.0 3717176.0 36.57912 520277.0 3717176.0 30.48006 521277.0 3717176.0 27.42900 
522277.0 3717176.0 27.42900 511277.0 3713176.0 42.66904 512277.0 3713176.0 36.57912 
513277.0 3713176.0 36.57912 514277 .o 3713176.0 36.57912 511277.0 3712176.0 36.57912 
512277.0 3712176.0 39.62103 513277.0 3712176.0 39.62103 514277.0 3712176.0 33.53112 
511277.0 3711176.0 48.77114 512277.0 3711176.0 64.01117 513277 .o 3711176.0 39.62103 
514277.0 3711176.0 45.72009 516500.0 3708100.0 67.66878 518100.0 3709350.0 79.25121 
514500.0 3708800.0 80.47041 517300.0 3714400.0 76.20015 



- 1. P. - I:NIJEN - CO SCREEN • SHV/LOIIG 19111 IINARY ... 
- SOURCE DATA -

IJIISSIOII lATE TENP. EXIT VEL. 
TYPE.O, 1 TYPE•D TYPE•D 

T W (GRAMS/SEC) (DEG.K); (M/SEC); BLDG. BLDG. BLDG. 
Y A - TYPE..Z lASE VERT .DIM KDRZ.DIM DIAMETER HEIGHT LENGTH WIDTH 

IGUIIC£ P K PART. (GRAMS/SEC) X Y ELEV. IIEIGHT TYPE•1 TYPE•1,2 TYPE•D TYPE•D TYPE•D TYPE•D 
IUIBER E E CATS. -nR IIETER**2 (METERS) (METERS) (METERS) (METERS) (METERS) (METERS) (METERS) (METERS) (METERS) (METERS) ........ ·- ........................................... -................................................. .. 

1 0 D 0 0.65066E*D1 516323.0 3711890.0 
*CALMIIOURS(•UFORDAY 2* 0 0 0 D D 1 1 
* CALM HOURS (•1) FOR DAY 3 * 0 D 0 1 0 0 D 
* CALM HOURS (•1) FOR DAY 6 * D D D D D D 0 
* CALM HOURS (•1) FOR DAY 7 * 0 0 0 0 0 0 0 

34.4 
1 0 0 
0 D 0 
0 0 D 
0 D D 

*CALMIIOURS(•1)FORDAY II* 1 1 1 D 010 0 0 0 
* CALM HOURS (•1) FIJI DAY 9 * 0 1 0 0 1 0 . 0 0 0 0 
* CALM HOURS (•1) FOR DAY 1D * 0 D D 0 0 0 0 0 0 0 
* CALM HOURS (•1) FOR DAY 11 * 1 D D D 0 1 0 0 D 0 
* CALM HOURS (•1) FIJI DAY 12 * 0 0 0 0 0 0 D 0 D 0 
* CALM HOURS (•1) FOR DAY 13 * D 0 D 1 0 D 0 0 D 0 
* CALM HOURS (•1) FOR DAY 16 * 0 D D 1 D. D 0 0 0 D 
* CALM HOURS (•1) FOR DAY 17 * 0 D 0 0 0 0 D D D D 
* CALM HOURS (•1) FOR DAY 18 * 1 1 0 1 1 0 1 1 1 0 
* CALM HOURS (•1) FIJI DAY 19 * 1 1 1 1 0 D D 1 0 0 
* CALM HOURS (•1) FOR DAY 22 * 0 0 0 D 0 0 0 0 0 D 
* CALM HOURS (•1) FIJI DAY 23 * D 0 D 1 1 0 1 0 0 
* CALM HOURS (•1) FOR DAY 24 * 0 0 0 0 1 1 0 1 0 0 
* CALM HOURS (•1) FOR DAY 26 * 0 0 0 0 1 1 0 0 0 0 
* CALM HOURS (•1) FOR DAY 27 * 0 1 0 0 0 0 0 0 0 
* CALM HOURS (•1) FOR DAY 28 * 0 0 1 1 0 1 1 0 0 
* CALM HOURS (•1) FOR DAY 32 * 0 0 0 0 0 0 0 0 1 0 
* CALM HOURS (•1) FOR DAY 33 * D ~ 0 0 0 0 0 0 D 0 
* CALM HOURS (•1) FOR DAY 34 * 0 1 0 0 1 1 0 0 
* CALM HOURS (•1) FOR DAY 35 * D D D 0 0 1 1 0 D 0 
* CALM HOURS (•1) FOR DAY 37 • D 0 D D D D D D D D 
* CALM HOURS (•1) FOR DAY 38 * D 0 0 D D D D D D D 
* CALM HOURS <•1) FOR DAY 39 * D D 0 D D D D 0 0 0 
* CALM HOURS (•1) FOR DAY 45 * 1 1 1 D D 0 0 0 0 0 
* CALM HOURS (=1) FOR DAY 46 * 1 1 0 1 1 1 1 1 D 1 
* CALM HOURS <•1) FOR DAY 47 * D 0 1 0 D D D D 0 0 
* CALM HOURS (•1) FOR DAY 48 • 0 0 1 1 0 1 0 0 0 
* CALM HOURS (•1) FOR DAY 49 * 1 1 0 1 0 1 1 (I D 0 
* CALM HOURS c•n FOR DAY 50 * 1 0 0 0 1 D D 0 0 
* CALM HOURS (•1) FOR DAY 51 • 1 D 1 D 1 1 0 1 0 0 
* CALM HOURS (•1) FOR DAY 55 * 0 D 1 1 0 1 1 1 0 0 
* CALM HOURS (•1) FCIR DAY 59 * 0 D 0 0 0 0 0 0 0 0 
* CALM HOURS (•1) FCIR DAY 61 * 0 0 1 0 1 1 0 1 D 0 
* CALM HOURS (•1) FCIR DAY 65 * 1 1 1 1 0 1 0 D 0 0 
• CALM HOURS (•1) FCIR DAY 68 * 0 D D D 0 0 0 0 0 0 
* CALM HOURS (•1) FCIR DAY 69 * D D D 0 0 0 1 0 D 0 
* CALM HOURS (•1) FOR DAY 71 * 1 1 0 1 0 1 0 1 1 0 
* CALM HOURS (•1) FOR DAY 72 * 0 0 0 0 D D D 0 0 0 
* CALM HOURS (•1) FCIR DAY 73 • D 0 1 1 0 1 0 0 0 D 
* CALM HOURS (•1) FOR DAY 75 * 0 0 D D 0 0 D D 0 0 
* CALM HOURS <=1) FCIR DAY 76 • 0 1 0 1 1 D 1 0 0 0 
* CALM HOURS !•1) FOR DAY 79 • 1 1 1 1 D D 1 0 0 
* CALM HOURS (•1) FOR DAY 82 * D D 0 0 D D D 0 0 0 
* CALM HOURS (•1) FCIR DAY 83 * 0 1 1 0 0 0 0 0 0 0 
* CALM HOURS (•1) FCIR DAY 84 * 1 0 0 0 0 1 D D D 
' CALM HOURS (•1) FOR DAY 115 * 1 1 0 0 1 1 1 0 0 D 
* CALM HOURS (•1) FOR DAY 91 * D D D 0 0 1 D D 0 0 
* CALM HOURS (•1) FOR DAY 92 * 0 1 1 1 1 1 1 0 0 0 

22.116 427.59 
0 0 0 0 0 0 
D 0 D 0 0 D 
00100D 
0 0 0 0 0 0 
0 D 0 D D 0 
D 0 0 0 0 D 
0 0 D D D D 
D 1 D D 0 0 
D 0 0 0 D 0 
D 0 D 0 D D 
0 0 D D 0 D 
0 D D D 0 D 
0 0 0 D D D 
100DDO 
D 0 D 0 D D 
0 0 D D 0 D 
D D 0 0 0 D 
D D D 0 0 D 
0 0 D D D 0 
DDOOOO 
D D 0 0 0 0 
0 0 0 0 0 0 
0 0 D 0 0 0 
ODDDOO 
OOOODO 
D00001 
0 0 0 0 0 D 
OODOOO 
OOOODO 
0 D 0 0 0 0 
11000D 
0 0 0 0 0 0 
D D 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 D 0 0 
0 0 D D 0 0 
0 0 0 0 0 D 
ODOOOO 
0 0 0 0 0 0 
OODOOO 
D 0 0 0 0 0 
DOOOOO 
ODDOOO 
OODOOO 
OODOOO 
D 0 D 0 0 0 
0 D 0 0 0 0 
0 0 0 0 0 0 
000000 
0 0 0 0 0 0 
000000 

16.61 3.42 13.60 
0 0 1 , , 1 , , 
0 0 0 0 D 0 D D 
0 0 D 0 D 1 1 D 
D 0 1 1 1 1 1 D 
0 0 D D 0 D 0 0 
0 0 0 0 0 0 0 0 
D 0 0 1 0 D 1 1 
D D 1 1 D 0 0 0 
0 1 1 0 D 0 0 D 
0 D 0 0 D 0 D D 
D D 0 0 D D D D 
D 0 0 ·0 0 D D 1 
D 0 D 1 1 1 0 1 
D 0 0 D D 0 0 0 
0 D 0 0 D 0 1 D 
0 1 1 1 1 D D 1 
0 D 0 0 D 0 D D 
0 0 D 0 D D D 1 
D 0 0 0 0 D D 0 
0 0 0 D 0 0 0 0 
0 0 0 D D 0 0 0 
0 D 0 0 D 0 1 1 
0 0 D D D 0 D D 
D 0 D D D 0 D D 
0 0 0 0 1 0 0 D 
1 1 1 0 D 0 0 0 
0 D 1 1 0 0 D 0 
D 0 0 0 1 1 1 1 
0 0 0 D 0 1 1 1 
1 0 0 D 1 1 1 1 
0 0 0 0 1 , 1 1 
D D D D 0 D D D 
0 D 0 D D 0 0 0 
0 0 0 0 D 0 0 0 
0 0 D 0 0 0 D 0 
D 0 D 0 D D 1 0 
0 D 1 1 1 1 D D 
0 0 0 0 D 0 0 D 
D 0 0 1 D 0 0 0 
D 0 D 1 0 D 0 1 
0 D 0 1 0 1 D 0 
0 1 0 0 0 0 0 0 
0 o 0 0 o 0 D 0 
0 0 D 0 0 1 1 1 
D 0 D 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 D 0 0 0 0 0 1 
0 0 0 1 1 0 0 1 
0 0 0 0 0 1 1 
0 0 0 0 0 0 0 0 
0 0 0 0 1 0 0 
0 0 0 0 0 0 0 0 

93.911 93.98 



'· 
' 

i 

• CALM IICUIS (•1) fill DAT 96 * 
* CALM IICUIS (•1) fill DAT 99 * 
* CALM IICUIS (•1) fill DAT 102 * 
* CALM IICUIS (•1) fill DAT 106 * 
*CALM HOURS.(•1l fill DAY 107 * 
* CALM HOURS (•1) fill DAY 108 * 
* CALM HOURS (•1) fill DAY 111 * 
* CALM IICUIS 1•1) FOR DAY 113 * 
* CALM HOURS (•1) fill DAY 114 * 
* CALM IICUIS (•1) fill DAY 115 * 
* CALM IICUIS (•1) fill DAY 116 * 
* CALM HOURS (•1) fOR DAY 117 * 
* CALM IICUIS (•1) fill DAY 119 * 
* CALM IICUIS (•1) fill DAY 120 * 
* CALM HOURS (•1) fill DAY 121 * 
* CALM IKIJRS 1•1) fOR DAY 122 * 
* CALM IICUIS (•1) FOR DAY 123 * 
* CALM HOURS (•1) fill DAY 121 * 
* CALM HOURS (•1) fill DAY 131 * 
* CALM HOURS (•1) FOR DAY 132 * 
* CALM HOURS (•1) FOR DAY 135 * 

D 1 1 D D D 1 D D D D D D D D D 
D D D D 0 1 0 0 0 0 0 D 0 0 0 0 
0 0 D 0 0 D D D 0 0 0 0 0 0 0 0 
0 0 0 0 D D 1 0 D 0 0 0 D 0 0 0 
D D 0 D D 0 D 0 0 0 0 D D 0 D D 
0 0 1 D D 0 D 0 0 0 0 0 0 0 D 0 
D D D D D 0 0 0 0 0 0 0 0 0 0 0 
1 0 0 D D D 0 D 0 0 0 0 0 0 0 0 
1 1 1 1 0 0 0 D 0 1 0 0 0 0 0 0 
D111D101DDOO 000 
1 1 1 1 0 1 0 0 0 D D 0 D 0 0 
0 0 0 1 D 0 0 0 0 0 0 0 0 0 0 
0 D 0 0 D D 0 0 D 0 0 0 0 0 0 
D D 1 1 D D 0 D D 0 0 0 0 0 0 
, , , 0 0 0 0 0 0 0 0 0 0 0 0 
D 0 D 0 0 0 0 D 0 0 0 0 0 0 0 
011011000000 DOD 
0 0 1 1 D D 0 0 0 0 0 0 0 0 0 
0 0 D 0 0 0 0 0 0 0 0 0 0 0 0 
, 1 , , , , 0 0 0 0 0 0 0 0 0 
1 D 1 0 1 1 0 0 0 0 0 0 0 0 0 

* CALM HOURS (•1) FOR DAY 140 * D 0 0 
* CALM HOURS 1•1) FOR DAY 141 * 1 1 1 
* CALM MDURS (•1) FOR OAT 142 * 0 0 0 
* CALM HOURS (•1) FOR DAY 144 * 0 0 0 
* CALM HOURS 1•1) FOR DAY 145 * 0 1 1 
* CALM HOURS 1•1) FOR DAY 146 * D 0 0 
* CALM HOURS 1•1) FOR DAY 147 * 0 1 1 
* CALM HOURS (•1) FOR DAY 148 * 1 1 0 
* CALM HOURS (•1) FOR DAY 149 * 0 D 0 
* CALM HOURS (at) FOR DAY 151 * 0 0 0 
* CALM HOURS (•1) FOR DAY 152 * D 1 D 
* CALM HOURS (•1) FOR DAY 154 * 0 0 0 

· * CALM HOURS (•1) FOR DAY 155 * 1 1 D 
* CALM HOURS (•1) FOR DAY 156 * D 0 D 
* CALM HOURS (•1) FOR DAY 157 * 0 D 0 
* CALM HOURS (•1) FOR DAY 159 * 1 D 1 
* CALM HOURS (•1) FOR DAY 168 * D 0 D 
* CALM HOURS (•1) FOR DAY 169 * 1 
* CALM HOURS (•1) FOR DAY 170 * 0 D 
* CALM HOURS (a1) FOR DAY 173 * 0 0 0 
* CALM HOURS 1•1) FOR DAY 174 * 1 0 1 
* CALM HOURS (=1) FOR DAY 175 * 0 1 0 
* CALM HOURS (•1) FOR DAY 176 * 1 1 1 
* CALM HOURS (•1) FOR DAY 177 * 0 0 0 
* CALM HOURS (•1) FOR DAY 178 * 1 1 0 
* CALM HOURS (•1) FOR DAY 179 * D 1 1 
* CALM HOURS !•1) FOR DAY 180 * 0 0 1 
* CALM HOURS (•1) FOR DAY 181 * 0 D 0 
* CALM MDURS (•1) FOR DAY 182 * 0 0 0 
* CALM HOURS (•1) FOR DAY 183 * 0 1 1 
* CALM HOURS !•1) FOR DAY 189 * 0 0 0 
* CALM HOURS (•1) FOR DAY 190 * D 1 1 
* CALM HOURS (•1) FOR DAY 191 * 1 0 0 
* CALM HOURS (•1) FOR DAY 192 * D 1 
* CALM HOURS (•1) FOR DAY 193 * 1 0 1 
* CALM HOURS (•1) FOR DAY 197 * 0 0 0 
* CALM HOURS (•1) FOR DAY 198 * 0 0 0 
* CALM HOURS (•1) FOR DAY 203 * 0 1 1 

· * CALM HOURS (•1) FOR DAY 204 * D 1 0 
* CALM HOURS (:1) FOR DAY 205 * 0 0 0 
* CALM HOURS (•1) FOR DAY 206 * 0 0 0 
* CALM HOURS (•1) FOR DAY 207 * 
*CALM HOURS (•1) FOR DAY 208 * 
* CALM HOURS (=1) FOR DAY 212 * 
* CALM HOURS !•1> FOR DAY 213 * 

0 0 0 
1 0 0 
0 0 1 
0 0 1 

0 0 0 0 0 
1 1 1 0 0 
0 0 1 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
1 0 1 1 0 
0 0 0 0 0 
0 0 1 1 0 
0 0 0 0 0 
1 0 0 0 0 
0 0 0 0 0 
0 1 1 0 0 
0 0 0 0 0 
1 1 0 0 0 
1 0 0 0 0 
0 0 0 0 0 
1 1 1 0 0 
1 0 0 0 0 
0 0 0 0 0 
1 0 0 0 0 
1 0 1 0 0 
1 1 1 D 0 
0 0 0 0 0 
0 1 0 0 0 
1 1 1 0 0 
1 0 1 0 0 
1 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 1 1 0 0 
1 1 1 0 0 
0 0 1 0 0 
1 0 0 1 0 
1 1 1 0 0 
0 0 0 0 0 
0 0 0 0 0 
1 1 0 0 0 
0 0 0 0 0 
0 1 1 0 0 
0 1 0 0 
0 1 0 0 0 
0 0 0 0 0 
0 0 1 0 0 
0 0 0 0 0 

0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 1 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 D 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 

0 0 0 0 0 0 D 0 

0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 1 1 1 0 0 0 
0 0 0 0 0 0 0 0 
00100000 
1 0 0 0 0 0 0 0 
0 0 1 1 1 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 1 
0 0 0 1 0 0 0 1 
0 0 0 , , 1 1 0 
0 0 1 , 0 0 0 0 
0 0 0 1 , , , , 
0 0 , 1 0 1 0 , 
0 0 0 0 1 1 0 , 
0 0 0 , 1 1 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 1 , , , , 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 , 1 1 1 1 
0 0 0 0 1 1 1 , 
0 0 0 0 0 0 0 0 
0 0 0 , , 1 0 , 
0 0 0 0 0 0 0 0 
0 0 0 0 1 , 1 , 
0 0 0 0 0 , 1 , 
0 0 , 0 0 0 , 1 
0 0 0 0 1 0 0 0 
0 0 0 0 0 0 0 1 
0 0 0 , 0 0 0 0 
, 0 0 0 0 0 0 0 
0 0 0 0 0 1 1 0 
0 0 0 0 0 0 1 1 
0 0 0 0 1 0 1 0 
0 0 0 0 0 0 0 0 
0 0 1 1 0 1 1 1 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
1 0 0 0 0 ; 1 
0 0 0 0 0 1 0 0 
0 0 0 0 1 1 0 0 
1 0 0 0 1 0 0 0 
0 0 0 0 0 0 1 1 
00000010 
0 0 0 0 0 0 0 0 
0 0 0 0 1 1 0 0 
0 0 0 1 0 0 0 0 
0 0 0 0 1 0 0 1 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 1 1 
0 0 0 0 1 1 1 1 
0 0 0 0 1 1 1 0 
0 0 0 0 0 0 0 1 
0 0 0 1 1 0 0 0 
0 0 0 1 0 0 0 0 
0 0 0 1 0 1 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
00011 11 



r' 
' 
' 

r, 

* CAUl IIOUitS (•1) FOR DAT 214 * 1 1 1 1 
* CAUl IIOUitS (•1) FOR DAT 217 * 0 0 1 0 
* CAUl IIOUitS (•!) FOR DAT 218 * D D 0 1 
* CAUl IICIJRS (a!) fOR DAY 220 * 0 0 0 0 
* CAUl IICIJRS -(•!) FOR DAY 221 * 0 0 1 1 
* CAUl IICIJRS (•1) FOR DAY 222 * 1 1 1 0 
* CAUl IICIJRS (•1) FOR DAY 223 * 0 0 0 0 
* CAUl IICIJRS (•1) FOR DAY 224 * 1 0 1 1 
* CAUl IICIJRS (•1) FOR DAY 226 * 0 1 0 0 
* CAUl IICIJRS (•1) FOR DAY 228 * 0 0 0 0 
* CAUl IIIIURS (•1) fOR DAY 229 * 0 1 1 1 
* CAUl IIIIURS (•1) FOR DAY 232 * 0 0 0 0 
* CAUl IIIIURS (•1) FOR DAY 234 * 0 0 0 1 
* CAUl IIOUitS (•1) FOR DAY 235 * 0 0 0 0 
* CAUl IIIIURS (•1) FOR DAY 236 * 0 0 0 0 
* CAUl IIIIURS (•1) FOR DAY 237 * 0 1 0 1 
* CAUl IIOUitS (•1) FOR DAY 238 * 1 1 0 1 
* CALli IIIIURS (•1) FOR DAY 239 * 1 1 0 0 
* CAUl IICXJRS (•1) FOR DAY 240 * 0 1 0 0 
* CAUl IICXJRS (•1) FOR DAY 241 * 0 0 0 0 
* CALli IKIURS C•1) FOR DAY 242 * 0 0 1 0 
* CALli IKIURS (•1) FOR DAY 244 * D D D D 
* CALli IKIURS (•1) FOR DAY 245 * 1 1 1 1 
* CALli HCIJRS (•1) FOR DAY 246 * D D D 0 
* CALli HCIJRS (•1) FOR DAY 247 * 1 D D 1 
* CALli IKIURS (•1) FOR DAY 248 * 1 D D D 
* CAUl IKIURS (•1) FOR DAY 249 * 0 D D D 
* CALli IKIURS (•1) FOR DAY 25D * D 1 1 1 
* CALli IHlJIIS (•1) FOR DAY 251 * 1 D D D 
* CALli HOURS (•1) FOR DAY 252 * D D 1 D 
* CALli HCIJRS (•1) FOR DAY 253 * 1 D D D 
* CALli IKIURS (•1) FOR DAY 254 * 1 1 1 1 
* CALli IKIURS (•1) FOR DAY 255 * 1 1 D D 
* CALli HOURS (•1) FOR DAY 256 * 
* CALli HOURS (•1 I FOR DAY 257 * 
*CALM HOURS (•11 FDR DAY 261 * 
* CALM HOURS (•1) FOR DAY 262 * 
* CALli HOURS (•1) FOR DAY 263 * 
* CALM HOURS (•11 FOR DAY 264 * 
*CALli HOURS (•11 FOR DAY 265 * 
* CALM IKIURS (•1) FOR DAY 266 * 
* CAUl HCIJRS (•1 I FDR DAY 267 * 
* CALM HOURS (•1 I FOR DAY 268 * 
* CAUl HOURS (•1 I FOR DAY 269 * 
* CALli HOURS (:1) FOR DAY 270 * 
*CALli HOURS (•11 FOR DAY 271 * 
* CALM IKIURS (•1) FOR DAY 272 * 
* CALli HOURS (•1) FOR DAY 273 * 
*CALli HOURS (•11 FOR DAY 274 * 
* CALli HOURS (•1) FOR DAY 279 * 
* CALli HOURS (•11 FOR DAY 282 * 
* CALM HCIJRS (•11 FOR DAY 283 * 
* CAUl HOURS (•1) FOR DAY 284 * 
* CALM HOURS (•1) FOR DAY 285 * 
* CALM HOURS (•1 I FOR DAY 292 * 
* CALM HOURS (•1 I FOR DAY 293 * 
* CALM HOURS (•1) FOR DAY 294 * 
* CALM HCIJRS (•11 FOR DAY 295 * 
*CALM HOURS (•11 FOR DAY 299 * 
* CALM HOURS (•11 FOR DAY 300 * 
*CALli HOURS (•11 FOR DAY 301 * 
*CALM HOURS (•11 FDR DAY 3D2 * 
*CALM HOURS (•11 FOR DAY 303 * 
*CALM HOURS (•11 FOR DAY 304 * 
*CALM HOURS (=11 FDR DAY 305 * 
* CALM HOURS (•11 FOR OAY 306 * 

1 D D D 
D D D D 
D D D D 
D ·1 D D 
1 D D D 
D D D 1 
D D D 1 
1 1 1 1 
D D D D 
0 1 D 1 
D D D D 
D 1 1 D 
D D 1 1 
D 1 1 1 
1 0 D D 
D D D 1 
D D D D 
D D 1 1 
D D D D 
D D 1 1 
1 D D D 
D D D 0 
1 1 1 1 
D D D D 
D D 0 1 
D D D D 
1 D 1 0 
1 1 1 
1 1 1 1 
D 1 0 1 
1 D D D 
0 0 0 
0 1 1 

D 
0 

1 D 1 0 0 
0 1 0 D 0 
1 0 0 0 0 
1 0 0 0 0 
0 1. 1 0 0 
0 1 1 0 0 
, 0 0 0 0 
, 0 , 0 0 
, 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 1 0 0 0 
0 0 0 0 0 
0 0 , 0 0 
, , 1 0 0 
1 , 0 0 0 
1 , 1 0 0 
0 0 0 0 0 
0 1 0 0 0 
0 0 1 1 0 
0 1 1 0 0 
0 1 0 D D 
1 1 1 1 D 
0 1 D D D 
1 1 1 1 D 
1 1 1 D D 
1 1 D 0 D 
1 0 1 1 0 
D 0 0 D 0 
D D 0 D 0 
D 1 1 1 D 
1 1 1 0 0 

1 1 1 D 
1 1 1 D D 
1 D 0 D 0 
D 0 D 0 D 
D 1 1 1 D 
0 1 1 D D 
1 1 1 0 D 
1 1 0 D 0 
1 D 1 0 D 
0 1 0 0 0 
1 D 1 D 0 
D 0 D D 0 
1 0 1 0 0 
1 1 1 D D 
0 D 1 D 0 
1 1 1 D 0 
1 1 D D 0 
D 0 0 0 0 
0 D D 0 D 
D 0 D D D 
1 0 D D D 
D 0 D D D 
D 1 1 D 0 
1 1 1 0 0 
0 D D 0 0 
D D 0 0 D 
D D 0 0 D 
1 0 1 D D 

1 1 1 D 
1 1 D 0 0 
1 1 D D 0 
0 0 D 0 0 
0 0 0 0 0 
1 0 0 0 D 

0 0 D 0 0 0 0 0 0 0 1 0 
0 0 0 0 0 0 0 1 0 0 0 0 

0 0 D 
D 0 0 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 
0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 
0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 
0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 
0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 
0 0 0 0 0 0 0 0 0 1 0 1 1 1 1 
0 0 0 0 0 0 0 0 0 0 1 
0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 D 0 0 
0 0 0 0 0 0 0 0 D 0 0 
0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 1 
0 0 0 0 0 0 0 0 0 1 1 
0 0 0 0 0 0 0 0 0 0 0 
D 0 0 0 0 0 0 0 0 0 1 
0 0 0 0 0 0 0 0 0 1 1 
0 0 0 0 D 0 D D D D D 
D D D D D D D D D D 1 
D D D D D D D 0 0 1 1 
D D D 0 D D D 0 0 D 1 
D D D D D D D 0 D D 1 
D D D D D D D D D D D 
D D D D 0 D D D D D D 
D D D D D D D D D D 1 
D D D D D D D D D 0 0 
D D D D D D D D D 1 1 
D D D D D D D D D D D 
D D D D D D D D D 1 D 
D D D 0 D D D D D 0 1 
0 D 0 0 D D D 0 0 D 0 
D D D D 0 D D D 0 D D 
D D D D D D D 0 D 0 D 
D D D 0 D 0 D D D D 1 
D D D D D D 0 0 D D D 
D D D 0 0 D D D D 1 D 
D D D D 0 D D 0 0 0 0 
D 0 D D D D D D 0 D D 
1 D 0 D D 0 D D D D D 
0 D 0 D D D D D D 1 D 
D D 0 D D D D D 0 1 1 
D D D 0 D D D D 0 D D 
D D D D D D D D D 0 D 
D D D 0 0 D D 1 1 1 1 
D 0 D 
0 0 D 
0 0 0 
0 0 0 
D D D 
0 D 0 
D D D 
D 0 D 
D D D 
0 D 0 
0 0 0 

D D D D D 0 0 0 
D D 0 D 1 D D D 
D D 0 D D D D D 
D D D D D D 1 D 
D D 0 D D 1 1 
0 D 1 D D 1 1 
D D D D D D 0 
D D D D D D D 0 
D D D D D D D D 
D 0 D D D D 1 0 
D D D D D 1 D 

1 0 0 0 
0 0 0 1 
0 0 0 0 
D D 0 0 
0 0 D 0 
1 D 0 0 
1 1 0 1 
0 1 0 0 
1 1 1 1 
1 0 1 1 
0 1 0 1 
1 1 1 1 
0 1 1 1 
0 1 1 1 
0 1 D 1 
0 0 D 1 
D D 0 0 
D 0 D 1 
D 0 1 1 
1 D 0 0 
0 1 1 0 
0 D 1 1 
0 0 0 0 
0 0 1 1 
D 0 D D 
D 0 1 0 
1 1 1 1 
1 0 0 0 
1 1 1 0 
1 1 0 0 
0 0 D D 
0 0 0 D 
0 0 0 1 
1 1 1 1 
D 0 D 0 
0 0 D 0 
1 1 1 1 
0 0 0 D 
0 0 0 0 
0 D 0 D 
1 1 1 
1 1 1 
1 0 1 1 
D 1 1 0 
D 1 1 1 
D 0 D D 

1 
0 D 

1 
D 



I~ *CALMIICUIS(a1)fllRDAT:S07* 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 01 1 1 1 1 0 

i * CALM IICUIS (a!) Fill OAT 308 * 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 1 0 
* CALM HOlliS (a!) Fill DAT 309 * 1 0 1 1 1 1 1 1 1 0 0 0 0 0 0 0 1 0 0 0 0 1 0 
* CALM IICUIS (a1) FOR DAT 310 * 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 
* CALM IICUIS .(a!) Fill DAT 311 * 0 0 1 1 1 1 1 1 1 0 0 0 0 0 0 0 1 1 1 1 1 1 1 
* CALM HOURS (a!) Fill OAT 312 * 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 
* CALM HOURS (a!) FOR DAY 313 * 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
* CALM IICUIS (al) FOR DAT 314 * 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 
* CALM HOlliS (a!) Fill DAT 315 * 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 
• CALM IICUIS (a!) Fill DAT 316 * 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 
* CALM IICUIS (al) FOR OAT 317 * 1 001001 1 0 0 0 0 0 1 1 1 0 I 0 1 1 0 1 
* CALM IICUIS (a!) Fill DAT 318 * 1 1 0 0 1 0 1 1 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 
* CALM IICUIS (a!) FOR DAT 319 * 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 1 0 0 0 
* CALM IICUIS (a!) FOR DAT 320 * 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 
* CALM HOURS (a!) FOR OAT 321 * 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 1 1 1 1 
* CALM IICUIS (a!) FOR OAT 322 * 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
* CALM HOURS (a1) FOR DAT 324 * 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 1 
* CALM HOlliS (c1) FOR DAT 325 * 0 0 0 1 1 1 1 1 0 0 0 0 0 0 0 0 0 1 1 0 1 1 
* CALM MilliS (al) Fill OAT 326 * 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
* CALM HOlliS (a!) FOR OAT 327 * 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 
* CALM HOURS (a!) FOR DAT 328 * 0 0 0 0 1 0 1 0 1 0 0 0 0 0 0 0 1 1 1 1 0 0 
* CALM HOlliS C•l) FOR DAT 336 * 0 1 0 D 1 1 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 
* CALM HOURS (•I) FOR DAY 337 * 1 1 1 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
* CALM HOlliS (a!) FOR DAY 338 * 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 
* CALM HOURS (a1) FOR DAY 339 * 0 1 1 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
* CALM HOURS (cl) FOR DAY 34D * 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 I 
* CALM HOURS C•l) FOR DAY 341 * 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 
* CALM HOURS (a1) FOR DAY 342 * 1 1 0 1 I 1 0 1 0 0 0 0 0 0 0 0 0 1 0 1 1 0 0 1 
* CALM HOURS C•1) FOR DAY 343 * 1 D I 1 0 0 I 0 0 0 0 0 0 0 0 D 0 1 0 1 I 0 1 1 
* CALM HOURS (a1) FOR DAY 344 * 0 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
* CALM HOURS (•1) FOR DAY 349 * D 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 D 1 1 1 I 1 1 1 
* CALM HOURS C•l) FOR DAY 350 * I 1 1 1 0 D 0 0 D 0 0 0 0 0 0 D 0 0 0 0 0 0 0 0 
* CALM HOURS C•1) FOR DAY 352 * 0 0 D 0 0 0 0 0 D 0 0 0 0 0 0 0 0 0 1 0 0 1 1 0 
* CALM HOURS (•1) FOR DAY 353 * 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
* CALM HOURS (•1) FOR DAY 359 * 0 0 0 0 1 0 I 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
* CALM HOURS (•1) FOR DAY 361 * 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
* CALM HOURS (•1) FOR DAY 365 * 0 0 0 1 I 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 



i 

I HIGH 
1·HR 

SGRCIJPI 1 
*** 1. P. • CNI)EN • CO SCIIEEN • SHV/LOIIG 1981 IIIIARY ... 

• IIGHEST !·HOUR AV!RAGE COHCENTRATJOII (IUGROGRAMS/CUIIC METER) • 
• FROM ALL SOURCES • 

• FOR THE DISCRETE RECEPTOR POINTS • 

• I • . ' . COH. (DAY,HCIUR) • I . • y • COH. (DAY ,HCIJR) . -. ----. . . . - ----- . . --. -- ----. -. . -. . . . -. . --------- - --------. -. ---
516276.8 3711,78.0 5.25497 ( 81, 9) 516411.0 3712159.0 25.08957 ( 93,12) 
516679.3 3711159.0 7.82189 (236,11) 516679.3 3711378.0 10.91772 ( 32,18) 
517079.3 3711378.0 6.87416 (130,14) 517079.3 3711549.0 7.16569 (356,16) 
517530.5 3711488.D 6.30895 (157,13) 517530.5 3711317.0 7.91604 (157,15) 
518743.9 3711171.0 5.80923 (202,15) 518743.9 3711573.0 5.89248 (158,14) 
519914.6 3711573.0 4.85906 ( 95,15) 519914.6 3711171.0 4.78004 (185, 4) 
52G504.8 3711171.0 5.01845 (185, 4) 520304.8 3711024.0 4.78676 (335,19) 
520707.2 3711024.0 5.53260 (185, 4) 520817.0 3711628.0 5.39254 (145,22) 
520402.3 3712176.0 5.24821 (251, 3) 518707.2 3712176.0 6.18771 (158,15) 
518707.2 3712030.0 6.71720 ( 74,15) 518280.4 3712030.0 7.13400 ( 74,15) 
518280.4 3712250.0 6.91495 (200,14) 518060.9 3712335.0 7.33630 (273,12) 
518060.9 3712878.0 9.19039 ( 90,12) 517426.8 3712878.0 6.91892 (202,13) 
517426.8 3713079.0 7.52642 (355,15) 516993.9 3713079.0 8.66207 (160,12) 
516993.9 3713280.0 8.14910 (160,14) 516603.7 3713280.0 8.70444 (100,13) 
516603.7 3712884.0 10.53779 ( 93,12) 516372.0 3712884.0 9.99295 (164,13) 
516372.0 3712798.0 9.78186 (164,13) 516256.2 3712774.0 9.89155 ( 97,12) 
516276.8 3711378.0 5.25497 ( 81, 9) 516264.6 3712122.0 37.19962 ( 93,14) 
516264.6 3711598.0 7.50163 ( 81,16) 516008.5 3712006.0 11.04385 (135,11) 
516008.5 3712122.0 8.59098 (286,13) 516115.2 3712189.0 13.29042 (213,14) 
516179.3 3712061.0 17.35900 ( 62,21) 516179.3 3712122.0 16.16771 (213,14) 
516264.6 3712122.0 37.19962 ( 93,14) 515277.0 3711278.0 7.51005 (223,13) 
515377.0 3711278.0 a.04m <223,13> 515477.0 3711278.0 7.71739 (223,13) 
515577.0 3711278.0 9.35021 (210,13) 515677.0 3711278.0 8.67641 (210,13) 
515m.o 3711278.0 8.41173 (218,14) 515877.0 3711278.0 9.53184 (140,11) 
515977.0 3711278.0 8.40812 (140,11) 516077.0 3711278.0 12.14461 (105,12) 
516177.0 3711278.0 7.87932 (105,12) 516277.0 3711278.0 5.13960 ( 81, 9) 
516377.0 3711278.0 9.00657 ( 81,13) 516477.0 3711278.0 11.60824 (238,17) 
516577.0 3711278.0 6.02536 (236,11) 516677.0 3711278.0 8.06032 (190,12) 
516m.o 3711278.0 9.05450 ( 32,18) 516877.0 3711278.0 7.56995 (220,13) 
516977.0 3711278.0 7.23448 (213,11) 517077.0 3711278.0 8.32848 (130,14) 
517177.0 3711278.0 8.02352 (130,14) 515277.0 3711178.0 7.61060 (223,13) 
515377.0 3711178.0 8.24819 (210,13) 515477.0 3711178.0 9.77665 (210,13) 
515577.0 3711178.0 8.93655 (210,13) 515677.0 3711178.0 7.93402 (233,11) 
515m.o 3711178.o 8.11848 (140,11) 515877.0 3711178.0 9. 72401 (120,10) 
515977.0 3711178.0 8.59706 (208,13) 516077.0 3711178.0 11.06946 (105,12) 
516177.0 3711178.0 6.51493 (234,12) 516277.0 3711178.0 6.24615 (131,11) 
516377.0 3711178.0 6.55031 (114,11) 516477.0 3711178.0 7.25561 (250,13) 
516577.0 3711178.0 6.92176 (236,11) 516677.0 3711178.0 7.78049 (236,11) 



HIGH 
1·HR 

l SGROUPII 1 
- l. P. • CMDEN • 1:11 SCREEN • SHV/LCIIG 1911 IIIIARY -

* IIGHEST 1·HCIJR AVERAGE I:ONCENTRATICII (MICIIOGRAMS/CUIIIC METER) * 
* FROM ALL SOURCES * 

* FOR THE DISCIIETE RECEPTOR POINTS * 

• X • • y • toN • (DAY ,IICUI) • X • • y • toN. (DAY,HOUR) . . . . -. . . . . . . -. . . . -. --. . . - -. ---. ---. . . . ---. . -. . ---. . ----. --. . -. --
516777.0 3711178.0 7.10159 (190,12) 516877.0 3711178.0 7.98323 ( 18, 5) 
516977.0 3711178.0 8.69132 (220,13) 517077.0 3711178.0 6.69228 (209 ,13) 
517177.0 3711178.0 8.34774 (130,14) 515277.0 3711078.0 9.01169 (210,13) 
515377.0 3711071.0 10.20046 (210,13) 515477.0 3711078.0 8.35201 (210,13) 
515577.0 3711078.0 7.94571 (233,11) 515677.0 3711078.0 8.07506 (233,11) 
515777.0 3711078.0 11.87102 (120,10) 515877.0 3711078.0 7.24366 (140,11) 
515977.0 3711078.0 9.20529 (105,12) 516077.0 3711078.0 8.77720 (105,12) 
516177.0 3711078.0 8.00559 (234,12) 516277.0 3711078.0 7.18214 (131,11) 
516377.0 3711078.0 7.42046 (114,11) 516477.0 3711071.0 7.71813 (250,13) 
516577.0 3711078.0 7.19498 (250, 13) 516677.0 3711078.0 7.41044 (236,11) 
516777.0 3711078.0 7.23663 (191,12) 516877.0 3711078.0 7.92070 ( 95,11) 
516977.0 3711078.0 9.92865 ( 18, 5) 517077.0 3711078.0 8.98719 (220, 13) 
517177.0 3711078.0 6.91894 (209, 13) 515277.0 3710978.0 10.16195 (210,13) 
515377.0 3710978.0 8.84224 (210, 13) 515477.0 3710978.0 7.21007 (233,11) 
515577.0 3710978.0 7.71177 (233,11) 515677.0 3710978.0 11.27594 (120,10) 
515777.0 3710978.0 9.99943 (120,10) 515877.0 3710978.0 6.86481 (105,12) 
515977.0 3710978.0 11.23208 (105,12) 516077.0 3710978.0 8.2n63 (234,12) 
516177.0 3710978.0 8.59698 (234,12) 516277.0 3710978.0 7.91875 (220,11) 
516377.0 3710978.0 7.41831 (240,12) 516477.0 3710978.0 7.11493 (250,13) 
516577.0 3710978.0 6.90846 (127,14) 516677.0 3710978.0 6.82594 (127,12) 
516777.0 3710978.0 7.74308 (191,12) 516877.0 3710978.0 7.38338 (191,12) 
516977.0 3710978.0 8.83049 (95,11) 517077.0 3710978.0 9.86395 ( 18, 5) 
517177.0 3710978.0 8.91495 (220,13) 515277.0 3710878.0 8.60346 (210,1~) 

515377.0 3710878.0 6.88245 (233,11) 515477.0 3710878.0 7.25864 (233,11) 
515577.0 3710878.0 8.97681 (140,11) 515677.0 3710878.0 12.37322 (120,10) 
515777.0 3710878.0 7.50800 (140,10) 515877.0 3710878.0 9.62458 (105,12) 
515977.0 3710878.0 11.64685 (105, 12) 516077.0 3710878.0 9.20565 (140,12) 
516177.0 3710878.0 8.60451 (234,12) 516277.0 3710878.0 8.10616 (220,11) 
516377.0 3710878.0 7.58012 (240,12) 516477.0 3710878.0 7.66377 (240,12) 
516577.0 3710878.0 8.14648 (238,17) 516677.0 3710878.0 7.52007 (238,17) 
516777.0 3710878.0 7.86211 (191,12) 516877.0 3710878.0 8.00430 (191,12) 
516977.0 3710878.0 8.80468 ( 95,11) 517077.0 3710878.0 8.87661 ( 32,18) 
517177.0 3710878.0 9.43089 ( 88, 5) 515277.0 3710778.0 7.09213 (183,14) 
515377.0 3710778.0 6.76893 (233,11) 515477.0 3710778.0 8.34140 (140,11) 
515577.0 3710778.0 10.478n (120,10) 515677.0 3710778.0 8.56469 (140,11) 
515777.0 3710778.0 8.05949 (127,13) 515877.0 3710778.0 11.31522 (105,12) 
515977.0 3710778.0 10.8n78 (105,12) 516077.0 3710778.0 10.61915 (140,12) 
516177.0 3710778.0 8.03883 (234,12) 516277.0 3710778.0 8.26011 (220,11) 



HIGH 
1·HR 

SGRDUP# 1 
- I. 1'. • CAMDEN • CO SCREEN • SHY/LONG 19111 IIIIARY -

* HIGHEST 1•HIIJR AVERAGE CONCENTRATION (IIICROGRAMS/CUBIC JETER) • 
(I, * FRON ALL SIIJRCES * 

* Fill THE DISCRETE RECEPTIII POINTS * 

• X • • y • CON. (DAY ,JICUR) • X • • y • CON. (DAY ,HOUR) r. . . . . . . . . . . . . . --. . . -. . . . . . . . . . . . . . . . -. . ---- ---- ---- --. ------. . -. . 

516377 .o 3710771.0 7.70847 (240,12) 516477.0 371D778.0 1.25810 (240,12) 
516577 .o 3710771.0 7.76255 (231,17) 516677.0 3710778.0 12.31141 (231,17) 
516777,0 3710771.0 8.30558 (291,10) 516877.0 3710778.0 8.23782 (191,12) 
516977.0 3710778.0 7.89530 ( 95,11) 517077.0 3710778.0 9.86149 ( 95, 11) 
517177.0 3710778.0 9.21056 ( 32,18) 515277.0 3710678.0 6.87043 (183,14) 
515377.0 3710678.0 7.71922 (140,14) 515477.0 3710678.0 11.03645 (120, 10) 
515577.0 3710678.0 9.46879 (120,10) 515677,0 3710678.0 7.06194 (127,13) 
515777.0 3710678.0 8.24421 (105,12) 515877.0 3710678.0 11.34227 (105,12) 
515977.0 3710678.0 9.48182 (105,12) 516077.0 3710678.0 10.82441 (140,12) 
516177.0 3710678.0 8.99486 (260,12) 516277.0 3710678.0 7.94748 (220,11) 
516377.0 3710678.0 7.58255 (240,12) 516477.0 3710678.0 8.27190 ( 81,13) 
516577.0 3710678.0 7.95445 (174,14) 516677.0 3710678.0 13.23562 (238,17) 
516777.0 3710678.0 8.70944 (134,16) 516877.0 3710678.0 7.90341 (291,10) 
516977.0 3710678.0 7.81242 ( 78,17) 517077.0 3710678.0 8.09823 (220,14) 
517177.0 3710678.0 8.45565 (220,14) 515277.0 3710578.0 7.76485 (140,14) 
515377.0 3710578.0 9.84607 (120,10) 515477.0 3710578.0 12.58891 (120,10) 
515577.0 3710578.0 8.44831 (140,10) 515677.0 3710578.0 7.65649 (127,13) 
515777.0 3710578.0 9.91310 (105,12) 515877.0 3710578.0 10.93270 (105,12) 
515977.0 3710578.0 10.44085 (239, 4) 516077.0 3710578.0 10.13743 (140,12) 
516177.0 3710578.0 9.63250 (260,12) 516277.0 3710578.0 8.16650 (191,16) 
516377.0 3710578.0 8.45197 (191,16) 516477.0 3710578.0 10.56652 ( 81,13) 
516577.0 3710578.0 9.16906 (259,20) 516677.0 3710578.0 12.69763 (238,17) 
516777.0 3710578.0 8.18887 (134,16) 516877.0 3710578.0 7.86586 (219,14) 
516977.0 3710578.0 6.81057 (191,12) 517077.0 3710578.0 6.55354 ( 191,12) 
517177.0 3710578.0 7.86712 (220,14) 515277.0 3710478.0 8.4n92 (120,10) 
515377.0 3710478.0 12.59288 (120,10) 515477.0 3710478.0 9.95189 (120,10) 
515577.0 3710478.0 8.6o8n (104,19) 515677.0 3710478.0 7.48544 (127,13) 
515777.0 3710478.0 10.14036 (105,12) 515877.0 3710478.0 9.87949 (105,12) 
515977.0 3710478.0 12.30198 (239, 4) 516077.0 3710478.0 10.14577 (140,12) 
516177.0 3710478.0 9.97840 (260,12) 516277.0 3710478.0 8.78870 (191,16) 
516377.0 3710478.0 8.62518 (191,16) 516477.0 3710478.0 10.35810 ( 81,13) 
516577.0 3710478.0 9.49860 (259,20) 516677.0 3710478.0 11.27716 (238,17) 
516777.0 3710478.0 10.34238 (238,17) 516877 .o 3710478.0 7.67973 (219,14) 
516977.0 3710478.0 7.58804 (219,14) 517077.0 3710478.0 6.64046 (324, 11) 
517177.0 3710478.0 6.51407 (220,14) 515277.0 3710378.0 10.23743 (120,10) 
515377.0 3710378.0 9.92623 (120,10) 515477.0 3710378.0 7.96335 (140,10) 
515577.0 3710378.0 8.33806 (127,13) 515677.0 3710378.0 8.86439 (351,15) 
515777.0 3710378.0 9.96076 (105,12) 515877.0 3710378.0 8.56452 ( 81,14) 
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I' HIGH 
J 

I·HR 
SGRCIUPI 1 

... I. P. • I:NilEII • CIIICIIEEN • IHY/LOIIG 1981 IIIWIY ... 
' * NIGHEST I·IICUR AVEIAGE COIICENTRATIOII (lllatOGIWIS/CUBIC IIETERl • ( ' 

! * FROII ALL SOUIICES * 
* FCII THE DISCIIETE RECEPTOR POINTS * 

1 
• X • . ' . COli • CDAY,PER.) • X • . ' . COli. CDAY,PER.) 

······-----·-······························--········---------·-
516276.1 m1371.o 1.49036 C 81, 2l 516411.0 3712159.0 3.21870 C 93, 2l 
5166'19.3 mn59.o 2.03320 (146, 2) 5166'19.3 3711371.0 2.92924 c 41, 3) 
5170'19.3 3711371.0 2.34260 C13D, 2l 5170'19.3 3711549.0 1.53788 ( 53, 2) 
517530.5 3711488.0 1.47362 (223, Zl 517530.5 3711317.0 1.92538 (356, 3) 
518743.9 3711171.0 1.53690 C 54, Zl 518743.9 371157.5.0 1.43911 (158, 2l 
519914.6 371157.5.0 1.19368 (158, 2) 519914.6 3711171.0 1.66187 C 54, 2l 
520304.1 mn11.o 1.60894 ( 54, 2) 520304.1 3711024.0 1.60086 ( 54, 2) 
520707.2 3711024.0 1.55154 ( 54, 2) 520817.0 3711628.0 1.14761 (335, 1) 
520402.3 3712176.0 1.20048 ( 94, 2) 518707.2 3712176.0 2.12869 (227, 2) 
518107.2 3712030.0 2.19150 (227, 2) 518280.4 3712030.0 2.53786 (227, 2) 
518280.4 3712250.0 1.96186 (227, 2) 518060.9 3712335.0 2.23587 (200, 2) 
518060.9 3712878.0 3.20538 (196, 2) 517426.8 3712878.0 2.83380 (195, 2) 
517426.8 37130'19.0 3.22769 (195, 2) 516993.9 37130'19.0 2.89126 (160, 2) 
516993.9 3713280.0 3.48620 (160, 2) 516603.7 3713280.0 3.59155 (100, 2) 
516603.7 3712884.0 2.47706 (100, 2) 5163n.o 3712884.0 :s.n139 ( 93, 2) 
5163n.o 3712'198.0 3.63617 ( 93, 2) 516256.2 3712774.0 3.04242 ( 97, 2) 
516276.8 3711378.0 1.49036 ( 81, 2) 516264.6 3712122.0 6.85292 ( 87, 3) 
516264.6 3711598.0 2.20421 ( 81, 2) 516008.5 3712006.0 2.10211 (135, 2) 
516008.5 3712122.0 1.41342 ( 62, 3) 516115.2 3712189.0 3. 78371 (286, 3) 
5161'19.3 3712061.0 7.63305 (286, 3) 5161'19.3 3712122.0 3.42185 ( 87, 2) 
516264.6 3712122.0 6.85292 ( 87, 3) 515277.0 3711278.0 2.22171 (177, 2) 
515377.0 3711278.0 2.24261 (223, 2) 515477.0 3711278.0 2.21819 (223, 2) 
515577.0 3711278.0 1.92770 (223, 2) 515677.0 3711278.0 1.40992 (233, 2) 
515m.o 3711278.0 1.29422 (233, 2) 515877.0 3711278.0 1.85926 (140, 2) 
515977.0 3711278.0 1.45612 (140, 2) 516077.0 3711278.0 1.55700 (105, 2) 
516177.0 3711278.0 1.22633 ( 81, 2) 516277.0 3711278.0 1.45902 ( 81, 2) 
516377.0 3711278.0 1.67190 ( 81, 2) 516477.0 3711278.0 1.93471C (238, 3) 
516577.0 3711278.0 1.19317 (146, 2) 516677.0 3711278.0 1.33189 (146, 2) 
516m.o 3711278.0 1.78404 ( 41, 3) 516877.0 3711278.0 1.52696 ( 42, 1) 
516977.0 3711278.0 1.77689 (130, 2) 517077.0 3711278.0 2.49193 (130, 2) 
517177.0 3711278.0 2.65171 (130, 2) 515277.0 3711178.0 2.31505 (223, 2) 
515377.0 3711178.0 2.3487.5 (223, 2) 515477.0 3711178.0 2.01511 (223, 2) 
515577.0 3711178.0 1.84663 (342, 2) 515677.0 3711178.0 1.65696 (191, 2) 
515m.o 3711178.0 2.15454 (140, 2) 515877.0 3711178.0 2.16178 (140, 2) 
515977.0 3711178.0 1.07463 (208, 2) 516077.0 3711178.0 1.75619 (234, 2) 
516177.0 3711178.0 1.62677 (234, 2) 516277.0 3711178.0 1.02409 (232, 2) 
516377.0 3711178.0 o.98n9 (250, 2) 516477.0 3711178.0 1.07122 (250, 2) 
516577.0 3711178.0 1.sn29 (146, 2) 516677,0 3711178.0 1,89349 (146, 2) 



HIGH 
8-HR 

SGRilJPI 1 

I - I. P. • CAIIIEN • CO ICIIEEN • IHV/LCIIG 1981 IIIIARY -
I 

• NIGHEST I·IIIIJR AVERAGE CONCENTRATICII (IIICROGRAHS/aJJIIC METER) • 
• FROM ALL SOURCES • 

• FOR THE DISCRETE RECEPTOR PDINTS • 

• X • . ' - CON • (DAT,PER.) • X • . ' - CON • CDAT,PER,) . . . . . . . . . . . . . . . . . . . ---. . . . . . . . - -----------. --- -----. --------. --. 

516777.0 3711171.0 2.07538 (146, 2) 516877.0 3711171.0 2.01109 (146, 2l 

516977.0 3711171.0 1.&3079 (146, 2) 517077.0 3711171.0 2.23671 (130, 2) 

517177.0 3711171.0 2.62125 (130, 2) 515277.0 3711071.0 2.33371 (223, 2) 

515377.0 3711071.0 2.34206 (342, 2> 515477.0 3711071.0 2.10009 (342, 2) 
515577.0 3711071.0 1.99053 (342, 2) 515677.0 3711071.0 2.40854 (140, 2> 
515777.0 3711071.0 2.76050 (140, 2) 515877.0 3711071.0 1.93003 (140, 2) 
515977.0 3711071.0 1.74461 (234, 2) 516077.0 3711071.0 2.37484 (234, 2) 

516177.0 3711071.0 2.10009 (234, Zl 516277.0 3711078.0 1.57612 (232, 2) 

516377.0 3711078.0 1.44721 (232, 2> 516477.0 3711078.0 1.26649 (250, 2) 

516577.0 3711078.0 1.99005 (146, 2) 516677.0 3711078.0 2.29154 (146, 2) 

516777.0 3711078.0 2.47248 (146, 2) 516877.0 3711078.0 2.40908 (146, 2) 

516977.0 3711078.0 2.27674 (146, 2) 517077.0 3711078.0 1.94293 (146, 2> 
517177.0 3711078.0 2.35182 (130, 2) 515277.0 3710978.0 2.86589 (342, 2> 
515377.0 3710978.0 2.81394 (342, 2) 515477.0 3710978.0 2.06270 (342, 2> 
515577.0 3710978.0 2.21661 (140, 2) 515677.0 3710978.0 2.91923 (140, 2> 
515777.0 3710978.0 2.73585 (140, 2) 515877.0 3710978.0 1.57806 (131, 2) 
515977.0 3710978.0 2.39597 (234, 2> 516077.0 3710978.0 2.99746 (234, 2) 

516177.0 3710978.0 2.32083 (234, 2) 516277.0 3710978.0 2.28459 (232, 2) 
516377.0 3710978.0 1.99409 (232, 2> 516477.0 3710978.0 1.43290 (232, 2) 
516577.0 3710978.0 1.94539 (146, 2> 516677.0 3710978.0 2.66980 (146, 2) 
516777.0 3710978.0 2.81520 (146, 2) 516877.0 3710978.0 2.79930 (146, 2> 
516977.0 3710978.0 2.58540 (146, 2) 517077.0 3710978.0 2.27744 (146, 2) 

517177.0 3710978.0 2.00608 ( 42, 1) 515277.0 3710878.0 3.27891 (342, 2> 
515377.0 3710878.0 2.54566 (342, 2> 515477.0 3710878.0 2.08459 (191, 2> 
515577.0 3710878.0 2.73210 (140, 2> 515677.0 3710878.0 3.08277 (140, 2> 
515777.0 3710878.0 2.27831 (140, 2> 515877.0 3710878.0 1.90578 (234, 2) 
515977.0 3710878.0 2.94381 (234, 2) 516077.0 3710878.0 3.41466 (234, 2) 
516177.0 3710878.0 2.47323 (232, 2> 516277.0 3710878.0 2.55442 (232, 2) 
516377.0 3710878.0 2.29146 (232, 2> 516477.0 3710878.0 1.80694 (232, 2> 
516577.0 3710878.0 2.04465 (146, 2) 516677.0 3710878.0 2.86212 (146, 2) 
516777.0 3710878.0 3.22002 (146, 2) 516877.0 3710878.0 3.04907 (146, 2) 
516977.0 3710878.0 2.88161 (146, 2) 517077.0 3710878.0 2.50735 (146, 2) 
517177.0 3710878.0 2.20405 (220, 2> 515277.0 3710778.0 3.12336 (342, 2) 
515377.0 3710778.0 2.08019 (342, 2> 515477.0 3710778.0 2.74831 (140, 2) 
515577.0 3710778.0 2.87503 (140, 2) 515677.0 3710778.0 2.63606 (140, 2> 
515777.0 3710778.0 1.91194 (131, 2> 515877.0 3710778.0 2.42868 (234, 2> 
515977.0 3710778.0 3.33974 (234, 2) 516077.0 3710778.0 3.49569 (234, 2> 
516177.0 3710778.0 2.67115 (232, 2) 516277.0 3710778.0 2.89212 (232, 2> 



' I, 

I HIGH J 
I·HR 

; IGROUPI 1 ,-
- l. P. • CAMDEN • CO SCREEN • IHV/LOIIG 1981 IINAIIY -I 

* NIGHEST I·NOUR AVERAGE COIICENTIIATION (IIICIIOGIWIS/CUBIC IIETER) * ,. 
i * FROM ALL SOURCES * 
' * FOR THE DISCRETE RECEPTOR POINTS * 

• X • • 'f • COli • (DAY ,PER.) • X • • 'f • COli. CDAY,PER.) . . -. . . . . . . . . . -. . . . . . . . . . . . . . . . . . . . . . . . . - . --- - . ------ - . -----. . -. -
516377.0 3710771.0 2.64709 em, 2> 516477.0 3710771.0 2.24261 (232, 2> 
516577.0 3710771.0 2.30906 (259, 3) 516677.0 3710771.0 2.19440 (146, 2) 
516m.o 3710771.0 3.33679 (146, 2> 516177.0 3710771.0 3.34529 (146, 2> 
516977.0 3710771.0 3.21771 (146, 2> 517077.0 3710771.0 3.09794 ( 41, 3) 
517177.0 3710771.0 2.34840 (146, 2) 515277.0 3710671.0 2.45561 (342, 2) 
515377.0 3710671.0 2.45343 (140, 2) 515477.0 3710671.0 2.96916 (140, 2) 
515577.0 3710678.0 2.77586 (140, 2> 515677.0 3710671.0 1.94243 (140, 2) 
515m.o 3710678.0 1.99986 (131, 2) 515877.0 3710671.0 2.71154 (234, 2) 

' 
515977.0 3710678.0 3.57278 (234, 2) 516077.0 3710678.0 3.32727 (234, 2> 

1. 516177.0 3710678.0 2.92376 (232, 2> 516277.0 3710678.0 3.00975 (232, 2) 
I 

516377.0 3710678.0 2.92637 (232, 2) 516477.0 3710671.0 2.42920 (232, 2) 
516577.0 3710678.0 3.03938 (259, 3) 516677.0 3710671.0 2.65736 (146, 2) 
516m.o 3710678.0 3.15056 (146, 2) 516177.0 3710671.0 3.24372 (146, 2) 
516977.0 3710678.0 3.11920 (146, 2) 517077.0 3710671.0 2.85807 (146, 2) 
517177.0 3710678.0 2.46631 (146, 2> 515277.0 3710571.0 2.34922 (140, 2) 
515377.0 3710578.0 2.81720 (140, 2) 515477.0 3710571.0 3.09285 (140, 2) 
515577.0 3710578.0 2.50518 (140, 2) 515677.0 3710571.0 1.18961 ( 45, 2) 
515m.o 3710578.0 2.47189 (259, 2) 515877.0 3710578.0 3.11197 (234, 2) 
515977.0 3710578.0 3.54806 (234, 2) 516077.0 3710578.0 3.01167 (234, 2) 
516177.0 3710578.0 3.09667 (232, 2) 516277.0 3710578.0 3.19042 (232, 2) 
516377.0 3710578.0 3.24782 (232, 2) 516477.0 3710578.0 2.74740 (232, 2) 
516577.0 3710578.0 3.67797 (259, 3) 516677.0 3710571.0 2.74604 (259, 3) 
516m.o 3710578.0 2.78443 (146, 2) 516177.0 3710578.0 3.01675 (146, 2) 
516977.0 3710578.0 2.90687 (146, 2) 517077.0 3710578.0 2.71857 (146, 2) 
517177.0 3710578.0 2.52100 (146, 2) 515277.0 3710471.0 2.61762 (140, 2) 
515377.0 3710478.0 3.01423 (140, 2) 515477.0 3710478.0 2.79994 (140, 2> 
515577.0 3710478.0 2.21263 ( 16, 3) 515677 .o 3710478.0 2.05096 ( 45, 2) 
515m.o 3710478.0 2.58721 (259, 2) 515877 .o 3710478.0 3.30750 (234, 2) 
515977.0 3710478.0 3.50638 (234, 2> 516077.0 3710478.0 3.01109 (140, 2> 
516177.0 3710478.0 3.19936 (232, 2> 516277.0 3710478.0 3.30082 (232, 2> 
516377.0 3710478.0 3.25928 (232, 2) 516477.0 3710478.0 2.81641 (232, 2) 
516577.0 3710478.0 3.66253 (259, 3) 516677.0 3710478.0 3.36780 (259, 3) 
516m.o 3710478.0 2.62557 (146, 2) 516177.0 3710478.0 2.83815 (146, 2> 
516977.0 3710478.0 2.90065 (146, 2) 517077.0 3710471.0 2.72337 (146, 2) 
517177.0 3710478.0 2.51652 (146, 2) 515277.0 3710378.0 2.61899 (140, 2> 
515377.0 3710378.0 2.67710 (140, 2) 515477.0 3710378.0 2.20950 (140, 2) 
515577.0 3710378.0 2.42281 ( 16, 3) 515677.0 3710378.0 2.87543 (259, 2) 
515m.o 3710378.0 2. 71278 (234, 2) 515877.0 3710378.0 3.32619 (234, 2> 



I, 
HIGH 
I·HR 

SGROUPI 1 
- I. P. • CAIIDEII • CO ICIEEII • SHY/LONG 1911 IIIIARY -

r! ~ • IIGHEST I·IIDUII AVEIAGE CONCENTRATION CIIICROGRAIIS/CUIIIC IIETER) • 
i • FROM ALL SOURCES • 

• FaR THE DISCRETE RECEPTOR POINTS • 

' • X • . ' . CON. CDAY,PER.) 

I 
• X • • y • CON. CDAY,PER.) . . . -. . . . . . . . . . . . . . . . . . . . . . . . . . . . . - . - . . . -. . -. --. . ----. . ---------. 

,l 515977.0 3710378.0 3.31590 (234, 2) 516077.0 3710371.0 2.10611 (140, 2) 
516177.0 3710371.0 3.05015 (232, 2) 516277.0 3710371.0 3.15057 (232, 2) 
516377.0 3710371.0 3.13369 C232, 2) 516477.0 3710371.0 2.61371 (232, 2) 
516577.0 3710371.0 3.13149 (259, 3) 516677.0 3710371.0 3.29549 (259, 3) 
516m.o 3710371.0 2.54267 ( 75, 2) 516877.0 3710371.0 2.75216 (146, 2) 
516977.0 3710371.0 2.74671 (146, 2) 517077.0 3710371.0 2.62176 (146, 2) 
517177.0 3710378.0 2.46582 (146, 2) 515277.0 3712276.0 1.64100 (141, 2) 
515377.0 3712276.0 1.53783 (141, 2) 515477.0 3712276.0 1.41643 (141, 2) 
515577.0 3712276.0 1.50006 (224, 2) 515677.0 3712276.0 1.42575 (224, 2) 
515m.o 3712276.0 1.00243 (222, 2) 515877.0 3712276.0 0.80163 ( 62, 3) 
515977.0 3712276.0 1.88269 (286, 3) 516077.0 3712276.0 1.47816 (286, 3) 
516177.0 3712276.0 2.88668 c 97, 2l 516277.0 3712276.0 6.43463 c 97, 2) 
516377.0 3712276.0 5.27618 ( 93, 2l 516477.0 3712276.0 1.98404 (160, 2) 
516577.0 3712276.0 1.67107 (160, 2) 516677.0 3712276.0 2.34260 c 74, 2) 
516m.o 3712276.0 1.34359 (179, 2) 516877.0 3712276.0 2.11696 (179, 2) 
516977.0 3712276.0 2.29239 (179, 2) 517077.0 3712276.0 2.12606 (196, 2l 

) . 517177.0 3712276.0 2.62164 (196, 2) 515277.0 3712376.0 1.84163 (141, 2) 
i 515377.0 3712376.0 1.75m (141, 2l 515477.0 3712376.0 1.59324 (141, 2l 

515577.0 3712376.0 1.36559 C224, 2l 515677.0 3712376.0 1.17663 (224, 2l 
515m.o 3712376.0 1.01915C (114, 2) 515877.0 3712376.0 1.78158 (286, 3) 
515977.0 3712376.0 2.85383 (286, 3) 516077.0 3712376.0 2.61073 ( 87, 2) 
516177.0 3712376.0 3.44449 ( 97, 2) 516277.0 3712376.0 5.55891 ( 97. 2) 
516377.0 3712376.0 5.08036 ( 93, 2) 516477.0 3712376.0 1.06742 ( 93, 2) 
516577.0 3712376.0 2.18425 (160, 2) 516677.0 3712376.0 1.80990 (205, 2) 
516m.o 3712376.0 1.97868 (179, 2) 516877.0 3712376.0 2.49031 (179, 2) 
516977.0 3712376.0 2.59367 (179, 2) 517077.0 3712376.0 2.39821 (179, 2l 
517177.0 3712376.0 2.68508 (196, 2) 515277.0 3712476.0 2.08567 (141, 2l 
515377.0 3712476.0 1.92722 (141, 2l 515477.0 3712476.0 1.64367 (272, 2l 
515577.0 3712476.0 1.56270 (272, 2) 515677.0 3712476.0 1.41088 (175, 2) 
515m.o 3712476.0 1.28513 ( 92, 2l 515877.0 3712476.0 1.65976 (286, 3) 

• 515977.0 3712476.0 1.33303 c 87, 2) 516077.0 3712476.0 2.23836 (129, 1) 
516177.0 3712476.0 3.23255 ( 97, 2) 516277.0 3712476.0 4. 76894 ( 97, 2l 
516377.0 3712476.0 4.65441 ( 93, 2) 516477.0 3712476.0 2.01893 ( 93, 2l 
516577.0 3712476.0 2.12014 (205, 2) 516677.0 3712476.0 2.79483 (205, 2l 
516m.o 3712476.0 2.57522 (205, 2l 516877.0 3712476.0 2.54834 (179, 2) 
516977.0 3712476.0 2.57146 (179, 2l 517077.0 3712476.0 2.40759 (179, 2) 
517177.0 3712476.0 2.11240 (179, 2l 515277.0 3712576.0 2.02292 (141, 2l 
515377 .o 3712576.0 2.09043 (272, 2l 515477.0 3712576.0 1.87063 (272, 2l 



HIGH 
8·HR 

SGROUPI 1 
*** I. P. • CNI)EI • CO SCREEN • SHY/LONG 1981 IIIIART *** 

• NIGHEST I·HOUR AVERAGE CONCENTRATION (IIICROGRAIISICUBIC IIETERl • 
• fROM ALL SOURCES • 

• fOR THE DISCRETE RECEPTOR POINTS • 

• X • • y • CON. (DAT,HR.) • X • • y • CON. (DAY,PER.) 
. . . . . -. . . - . . . ---. . . ---. ----. --. ---. . . -. ---. -. -- --------- ---. . ---

515577.0 3712576.0 1.60738 (175, 2) 515677.0 3712576.0 1.74106 (175, 2) 
515777.0 3712576.0 1.586D3 (175, 2) 515877.0 3712576.0 1.38759 (215, 2) 
515977.0 3712576.0 1.30029 (132, 2) 516077.0 3712576.0 2.93272 (137, 2) 
516177.0 3712576.0 2.78295 ( 97, 2) 516277.0 3712576.0 4.11632 ( 97, 2) 
516377.0 3712576.0 4.19552 ( 93, 2) 516477.0 3712576.0 2.30702 (206, 2) 
516577.0 3712576.0 2.27406 (205, 2) 516677.0 3712576.0 2.91351 (205, 2) 
516m.o 3712576.0 2.80098 (205, 2) 516877.0 3712576.0 2.72016 (215, 2) 
516977.0 3712576.0 2.57512 (195, 2) 517077.0 3712576.0 2.34815 (195, 2) 
517177.0 3712576.0 2.15616 (195, 2> 515277.0 3712676.0 2.19613 (272, 2> 
515377.0 3712676.0 2.05573 (272, 2) 515477.0 3712676.0 1.87324 (175, 2> 
515577.0 3712676.0 2.01851 (175, 2> 515677.0 3712676.0 1.95619 (175, 2) 
515m.o 3712676.0 1.97198 (285, 2> 515877.0 3712676.0 1.66679 (285, 2) 
515977.0 3712676.0 2.46605 (137, 2> 516077.0 3712676.0 3.11815 (137, 2> 
516177.0 3712676.0 2.87318 ( 97, 2> 516277.0 3712676.0 3.17375 ( 97, 2) 
516377.0 3712676.0 3.18555 ( 93, 2) 516477.0 3712676.0 2.61142 (206, 2) 
516577.0 3712676.0 1.98833 (206, 2) 516677.0 3712676.0 2.53557 (205, 2) 
516m.o 3712676.0 2.76957 (215, 2> 516877.0 3712676.0 2.85010 (215, 2> 
516977.0 3712676.0 2.78677 (195, 2> 517077.0 3712676.0 2.85526 (195, 2) 
517177.0 3712676.0 2.69284 (195, 2) 515277.0 3712776.0 2.05217 1272, 2) 
515377.0 3712776.0 1.82173 (175, 2) 515477.0 3712776.0 1.99650 (175, 2) 
515577.0 3712776.0 2.20208 (175, 2> 515677.0 3712776.0 2.32629 (285, 2> 
515m.o 3712776.0 1.95362 (285, 2> 515877.0 3712776.0 1. 78452 (137, 2) 
515977.0 3712776.0 3.49676 (137, 2) 516077.0 3712776.0 3.27155 (137, 2) 
516177.0 3712776.0 2.52393 ( 97, 2) 516277.0 3712776.0 2.70514 (206, 2) 
516377.0 3712776.0 2.93227 ( 93, 2) 516477.0 3712776.0 2.51824 (206, 2) 
516577.0 3712776.0 1.98377 (206, 2) 516677.0 3712776.0 2.40833 (160, 2) 
516m.o 3712776.0 2.59634 (160, 2) 516877.0 3712776.0 2.88973 (215, 2) 
516977.0 3712776.0 2.93214 (215, 2> 517077.0 3712776.0 3.10239 (195, 2) 
517177.0 3712776.0 3.11665 (195, 2> 515277.0 3712876.0 1.85789 (175, 2> 
515377.0 3712876.0 2.07943 (175, 2) 515477.0 3712876.0 2.15050 (175, 2) 
515577.0 3712876.0 2.29930 (285, 2) 515677.0 3712876.0 2.57901 (285, 2> 
515m.o 3712876.0 2.01165 (285, 2) 515877.0 3712876.0 2.65481 (137, 2) 
515977.0 3712876.0 3.83294 (137, 2) 516077.0 3712876.0 3.13082 (137, 2> 
516177.0 3712876.0 2.48035 ( 97, 2) 516277.0 3712876.0 2.49441 (206, 2) 
516377.0 3712876.0 2.64055 ( 93, 2> 516477.0 3712876.0 2.32142 (206, 2> 
516577.0 3712876.0 2.22800 (100, 2> 516677.0 3712876.0 2.36182 (160, 2> 
516m.o 3712876.0 3.13652 (160, 2) 516877.0 3712876.0 2.76020 (215, 2) 
516977.0 3712876.0 2.85680 (215, 2) 517077.0 3712876.0 2.98130 (195, 2) 



HIGH 
a,HR 

SGROUP# 1 
- 1. P. • ~EN • CO SCREEN • SHV/LOIIG 1981 IIIIART -

• IIGHEST 8•HiliR AVERAGE COICENTRATIOII (MICIOGRAHS/OJIIC METER) • 
• FROM ALL SOURCES • 

• FOR THE DISCRETE RECEPTOR POINTS • 

·I- -' . COl. (DAY,PER.) • I • . ' - COl. (DAY,PER.) -. . . . . . . . -. -. --. . . . --. . . -. -. . -. ---- - - . - . - --. - -------------- . . . . -
51n77.0 3712876.0 3.18866 (195, 2l 515277.0 3712976.0 2.09002 <175, 2l 
515377.0 3712976.0 2.20981 (175, 2) 515477.0 3712976.0 2.39882 (285, 2) 
515577.0 3712976.0 2.54516 (285, 2) 515677.0 3712976.0 2.39959 (285, 2) 
515m.o 3712976.0 1.93964 (285, 2l 515877.0 3712976.0 3.79278 (137, 2) 
515977.0 3712976.0 4.37342 (137, 2l 516077.0 3712976.0 3.09117 (142, 2) 
516177.0 3712976.0 2.95028 C 97, 2l 516277.0 3712976.0 2.56862 (164, 2l 
516377.0 3712976.0 2.75562 C 93, 2l 516477.0 3712976.0 2.27113 (100, 2l 
516577.0 3712976.0 2.62338 (100, 2) 516677.0 3712976.0 2.44997 (169, 2l 
516m.o 3712976.0 3.19018 <160, 2l 516877.0 3712976.0 3.14129 (160, 2l 
516977.0 3712976.0 2.72258 (215, 2) 517077.0 3712976.0 2.74579 (215, 2) 
517177.0 3712976.0 2.94640 (195, 2) 515277.0 3713076.0 2.20172 (175, 2) 
515377.0 3713076.0 2.40993 (285, 2) 515477.0 3713076.0 2.62684 C285, 2l 
515577.0 3713076.0 2.62792 (285, 2) 515677.0 3713076.0 2.32981 (285, 2) 
515m.o 3713076.0 2.58361 (137, 2) 515877.0 3713076.0 3.91487 (137, 2) 
515977.0 3713076.0 3.76581 (137, 2) 516077.0 3713076.0 2.93712 (142, 2) 
516177.0 3713076.0 2.53015 ( 97, 2) 516277.0 3713076.0 2.76085 (166, 2) 
516377.0 3713076.0 2.73204 (166, 2) 516477.0 3713076.0 2.31541 (100, 2> 
516577.0 3713076.0 2.87826 (100, 2> 516677.0 3713076.0 2.59977 (169. 2> 
516m.o 3713076.0 3.27183 (160, 2) 516877.0 3713076.0 3.36634 (160, 2> 
516977.0 3713076.0 2.84320 (160, 2) 517077.0 3713076.0 2.61977 (215, 2) 
517177.0 3713076.0 2. 77422 (195, 2> 515277.0 3713176.0 2.36313 (285, 2> 
515377.0 3713176.0 2.61153 (285, 2> 515477.0 3713176.0 2.71794 (285, 2> 
515577.0 3713176.0 2.57373 (285, 2) 515677.0 3713176.0 2.16938 (285, 2) 
515m.o 3713176.0 3.49386 (137, 2) 515877.0 3713176.0 4.44081 (137, 2) 
515977.0 3713176.0 3.53m (137, 2) 516077.0 3713176.0 3.34180 (142, 2> 
516177.0 3713176.0 2.63256 ( 97, 2> 516277.0 3713176.0 2.96680 (166, 2> 
516377.0 3713176.0 3.14618 (166, 2> 516477.0 3713176.0 2.55768 (166, 2) 
516577.0 3713176.0 3.00868 (100, 2> 516677.0 3713176.0 2.54625 (100, 2> 
516m.o 3713176.0 2.86600 (169, 2> 516877 .o 3713176.0 3.57319 (160, 2) 
516977.0 3713176.0 3.03413 (160, 2) 517077.0 3713176.0 2.43039 (160, 2> 
517177.0 3713176.0 2.73478 (195, 2) 515277.0 3712176.0 1.62850 (141, 2) 
515377.0 3712176.0 1.32994 (141, 2) 515477.0 3712176.0 1.27675 (141, 2> 
515577.0 3712176.0 1.28393 (224, 2> 515677.0 3712176.0 1.29928 (224, 2) 
515m.o 3712176.0 0.98988 (224, 2> 515877.0 3712176.0 0.62660C (312, 3) 
515977.0 3712176.0 1.00047 ( 62, 3) 516077.0 3712176.0 3.68118 (286, 3) 
516177.0 3712176.0 3.44735 ( 87, 2> 515277.0 3712076.0 1.37866 (141, 2> 
515377.0 3712076.0 1.18928 (141, 2> 515477.0 3712076.0 1.11961 (135, 2) 
515577.0 3712076.0 1.14586 (135, 2> 515677.0 3712076.0 1.47671 (135, 2> 



HIGH 
8·HR 

SGRCIIJPj , 
- I. P. • CAIIDEN • CO SCREEN • IHV/LOIIG 1981 IIJIARY -

*NIGHEST I·NCIUII AVERAGE CONCENTRATIOII (IIICIIOGIWIS/aJIIIC IIETER) • 
* FROM ALL SOURCES * 

! . * FOR THE DISCRETE RECEPTOR POINTS * 

• X • • y - CON. (DAY ,PER.) • X • - y - CON. (DAY,PER.) . -. . . . . . . . . . . . -. . . . . . . -. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -- -. -. . . . 
5t5m.o 3712076.0 1.411728 (135, 2) 515877.0 3712076.0 1.32498 (135, 2) 
515977.0 3712076.0 0.85145 (286, 2) 516077.0 3712076.0 1.23940 ( 62, 3) 
516177.0 3712076.0 6.59162 (286, 3) 515277.0 3711976.0 1.39582 (235, 2) 
515377.0 3711976.0 1.31440 (235, 2) 515477.0 3711976.0 1.21639 (168, 2) 
515577.0 3711976.0 1.18507 (168, 2) 515677.0 3711976.0 1.00716 (168, 2) 
515m.o 3711976.0 1.18268 (135, 2) 515877.0 3711976.0 1.66891 (135, 2) 
515977.0 3711976.0 2.17810 (135, 2) 516077.0 3711976.0 2.34085 (135, 2) 
516177.0 3711976.0 1.65371 (286, 2) 515277.0 3711876.0 1.90004 (235, 2) 
515377.0 3711876.0 1.67462 (235, 2) 515477.0 3711876.0 , .69046 (235, 2) 
515577.0 3711876.0 1.45830 (235, 2) 515677.0 3711876.0 , .06903 (235, 2) 
515m.o 3711876.0 0.53243 (288, 3) 515877.0 3711876.0 0.63257 (288, 3) 
515977.0 3711876.0 0.78687 (288, 3) 516077.0 3711876.0 1.05601 (288, 3) 
516177.0 3711876.0 2.62183C (121, 1) 515277.0 3711776.0 2.04406 (178, 2) 
515377.0 3711776.0 1.81129 (178, 2) 515477.0 3711776.0 1.67218 (235, 2) ,, 
515577.0 3711776.0 1.50653 (235, 2) 515677.0 3711776.0 1.19513 (235, 2) 
515m.o 3711776.0 0.72048C (121, 1) 515877.0 3711776.0 o. 78830 (280, 2) 
515977.0 3711776.0 t.zom (280, 2) 516077.0 3711776.0 2.47406 (280, 2) 
516177.0 3711776.0 I .93643 (280, 2) 515277.0 3711676.0 2.74478 (178, 2) 
515377.0 3711676.0 2.27253 (178, 2) 515477.0 3711676.0 1.86799 (178, 2) 
515577.0 3711676.0 1.45362 (177, 2) 515677.0 3711676.0 1.01678 (235, 2) 
515m.o 3711676.0 0.80920 (280, 2) 515877.0 3711676.0 1.34026 (280, 2) 
515977.0 3711676.0 1.94268 (280, 2) 516077.0 3711676.0 I .64004 (210, 2) 
516177.0 3711676.0 4.27567 (120, 2) 515277.0 3711576.0 2.56689 (177, 2) 
515377.0 3711576.0 2.47108 (177, 2) 515477.0 3711576.0 2.28418 (177, 2) 
515577.0 3711576.0 1.8m8 (177, 2) 515677.0 3711576.0 1.11163 (177, 2) 
515m.o 3711576.0 I .36100 (280, 2) 515877.0 3711576.0 1.22272 (280, 2) 
515977.0 3711576.0 1.66481 (210, 2) 516077.0 3711576.0 1.96341 (296, 2) 
516177.0 3711576.0 2.91515 (296, 2) 515277.0 3711476.0 2.80003 (177, 2) 
515377.0 3711476.0 2.62834 (177, 2) 515477.0 3711476.0 2.27321 (177, 2) 
515577.0 3711476.0 1.59427 (177, 2) 515677.0 3711476.0 I .39550 (249, 2) 
515m.o 3711476.0 I .35579 (249, 2) 515877.0 3711476.0 I .53030 (210, 2) 
515977.0 3711476.0 I .28659 (296, 2) 516077.0 3711476.0 2.21515 (296, 2) 
516177.0 3711476.0 2.32235 (351, 2> 511277.0 3709378.0 2.32149 (346, I) 
512277.0 3709378.0 5.68377 ( 12, I) 513277.0 3709378.0 3.56554 (105, I) 
514277.0 3709378.0 4.63977 (363, I) 515277.0 3709378.0 3.20267 (259, 2> 
516277.0 3709378.0 2.31216C (229, 3) 517277.0 3709378.0 I .94748 ( 82, 2> 
518277.0 3709378.0 5.65670 ( 1, I) 519277.0 3709378.0 2.74337 (139, 2) 
520277.0 3709378.0 1.84611 ( 77, 2> 521277.0 3709378.0 1.97922 ( 14, 3) 





HIGH 
B·HR 

SGRCUPI 1 
- 1. P. • CMDEN • CO SCREEN • IHV/LOIIG 1981 IIIIARY -

* IIGHEST I·IIOUR AVERAGE CONCENTRATIOII (MICROGRAMS/CUBIC METER) • 
* FROM ALL SOURCES * 

* FOR THE DISCRETE HCEPTIIR POINTS * 

• X • • y • CON. CDAY,PER.) • X • - y • CON. (DAY,PER.) . -. . . . . . . . . . . . . . . . . . . . . . . . -. - - . . . . . . . . . . . - --. . -. . . . --. -. -. ------
522277.0 3716176.0 1.30972C C 35, 1) 511277.0 3717176.0 2.411114 (277, 1) 
512277.0 3717176.0 3.09985C (312, 1) 513277.0 3717176.0 3.91431 ( 21, 3) 
514277.0 3717176.0 2.55895 (165, 3) 515277.0 3717176.0 2.65422 (277, 3) 
516277.0 3717176.0 2.10245 (165, 2) 517277.0 3717176.0 1.62419 (102, 1) 
518277.0 3717176.0 1.36189 ( 25, 3) 519277.0 3717176.0 2.18656 (194, 3) 
520277.0 3717176.0 1.78806C ( 3, 1) 521277.0 3717176.0 1.82591 (290, 2) 
522277.0 3717176.0 1.47987C (204, 1) 511277.0 3713176.0 1.84192C (266, 3) 
512277.0 3713176.0 1.16858 (111, 2) 513277.0 3713176.0 1.35637 (135, 2) 
514277.0 3713176.0 3.00518 (297, 2) 511277.0 3712176.0 1.33179C (267, 3) 
512277.0 3712176.0 1.93002C (267, 3) 513277.0 3712176.0 2.24311C (267, 3) 
514277.0 3712176.0 2.03793 (141, 2) 511277.0 3711176.0 1.55335 (297, 1) 
512277.0 3711176.0 2.40587 (210, 3) 513277.0 3711176.0 1.93605 (178, 2) 
514277.0 3711176.0 2.33919 (177, 2) 511277.0 3709378.0 2.32149 (346, 1) 
512277.0 3709378.0 5.68377 ( 12, 1) 513277.0 3709378.0 3.56554 (105, 1) 
514277.0 3709378.0 4.63977 (363, 1) 515277.0 3709378.0 3.20267 (259, 2) 
516277.0 3709378.0 2.31216C (229, 3) 517277.0 3709378.0 1.94748 ( 82, 2) 
518277.0 3709378.0 5.65670 ( 1, 1) 519277.0 3709378.0 2.74337 (139, 2) 
520277.0 3709378.0 1.84611 ( 77, 2) 521277.0 3709378.0 1.97922 ( 14, 3) 
522277.0 3709378.0 1.17331 ( 53, 2) 511277.0 3708378.0 2.'78o11 ( 12, 1) 
512277.0 3708378.0 2.50924 (105, 1) 513277.0 3708378.0 5.79672 (363, 1) 
514277.0 3708378.0 2.13103 (358, 3) 515277.0 3708378.0 2.02055 ( 17, 1) 
516277.0 3708378.0 1.99291C (229, 3) 517277.0 3708378.0 3.59316 (259, 3) 
518277.0 3708378.0 1.79514 (338, 2) 519277.0 3708378.0 1.76590 ( 1, 1) 
520277.0 3708378.0 2.28462 (337, 3) 521277.0 3708378.0 1.52616 (139, 2) 
522277.0 3708378.0 1.21798 ( 78, 1) 511277.0 3707378.0 2.20261 (105, 1) 
512277.0 3707378.0 4.98858 (363, 1) 513277.0 3707378.0 2.24043 (358, 3) 
514277.0 3707378.0 2.25758 ( 16, 3) 515277.0 3707378.0 2.76723C ( 16, 1) 
516277.0 3707378.0 3.27836C (229, 3) 517277.0 3707378.0 4.05760 (259, 3) 
518277.0 3707378.0 1.79179 ( 1, 3) 519277.0 3707378.0 1.43759 ( 33, 1) 
520277.0 3707378.0 1.25483C ( 32, 2) 521277.0 3707378.0 2.17526 (337, 3) 
522277.0 3707378.0 1.72156 (139, 2) 511277.0 3706378.0 3.99097 (363, 1) 
512277.0 3706378.0 1.88350C ( 46, 3) 513277.0 3706378.0 2.47250 (122, 1) 
514277.0 3706378.0 3.58694C (359, 1) 515277.0 3706378.0 3.10052C ( 16, 1) 
516277.0 3706378.0 3.18445C (229, 3) 517277.0 3706378.0 2.55127 (259, 3) 
518277.0 3706378.0 2.30531 (351, 3) 519277.0 3706378.0 1.20685 (338, 2) 
520277.0 3706378.0 2.21423 ( 1. 1) 521277.0 3706378.0 1.43961 (291, 3) 
522277.0 3706378.0 2.11252 (337, 3> 523277.0 3706378.0 1.60969 (139, 2) 
522402.0 3710378.0 1.11350 ( 54, 2) 522402.0 3711378.0 1.03543C (250, 3) 



r 

I HIGH 
8-HR 

r· SGRCUPI I 
I - I. P. • CMDEM • CO SCREEN • SHV/LDIIG 1911 IIIIARY -I 

r • NIGHEST I·HCUR AVERAGE CONCENTRATIDII (IIICROGRAMS/CUBIC IIETER) • 
I • FROM ALL SOURCES • 

• FOR THE DISCRETE RECEPTOR POINTS • 

• X • . ' . CON. (DAY,PER.) • X • -' - CON. CDAY,PER.) . . . . . . . . . . . . . -. . . . . . . - - ----. -- -- --- - - --. ---------. --. - ---. ------
522402.0 3712378.0 1.ooasoc (317, t> 511277.0 3714176.0 1.34924 (276, 3) 
512277.0 3714176.0 1.15660 (316, 2) 513277.0 3714176.0 2.01631 (316, 2) 
514277.0 3714176.0 2.09404 (286, 3) 515277.0 3714176.0 2.75037 ( 17, 2) 
516277.0 3714176.0 4.06035 (165, 2) 51n77.o 3714176.0 3.41403 (160, 2) 
518277.0 3714176.0 2.65763 (290, 2) 519277.0 3714176.0 1.25123 (264, 2) 
520277.0 3714176.0 1.37602 (334, 2) 521277.0 3714176.0 1.34401C (182, 3) 
522277.0 3714176.0 1.79208 C 54, I) 511277.0 3715176.0 1.96021 (316, 2) 
512277.0 3715176.0 3.20500C (306, 3) 513277.0 3715176.0 2.20163 (277, I) 

514277.0 3715176.0 2.93630 ( 28, 3) 515277.0 3715176.0 3.01837C (226, 3) 
516277.0 3715176.0 3.03455 (165, 2) 51n77.o 3715176.0 1.74571 c1n, 1 > 
518277.0 3715176.0 1.57353 (269, 2) 519277.0 3715176.0 2.40258 (290, 2) 
520277.0 3715176.0 1.28770 ( 13, 3) 521277.0 3715176.0 1.38615 (334, 2) 

i. 522277.0 3715176.0 1.35070C (226, ll 511277.0 3716176.0 3.69245C (306, 3) 
r 
' . 512277.0 3716176.0 2.20469 (277, ll 513277.0 3716176.0 2.61976 CliO, 3) 

514277.0 3716176.0 3.71680 (289, 3) 515277.0 3716176.0 4.08546 (277, 3) 
516277.0 3716176.0 2.13938 (165, 2) 51n77.o 3716176.0 1.63717 (100, 2) 
518277.0 3716176.0 1.35357 (138, 2) 519277.0 3716176.0 1.33758 (278, 3) 
520277.0 3716176.0 2.30899 (290, 2) 521277.0 3716176.0 1.49120 ( 13, 3) 
522277.0 3716176.0 1.3o9nc c 35, 1> 511277.0 3717176.0 2.48184 (277, 1) 
512277.0 3717176.0 3.09985C (312, 1) 513277.0 3717176.0 3.91431 ( 28, 3) 
514277.0 3717176.0 2.55895 (165, 3) 515277.0 3717176.0 2.65422 (277, 3) 
516277.0 3717176.0 2.10245 (165, 2) 51n77.o 3717176.0 1.62419 (102, 1) 
518277.0 3717176.0 1.36189 ( 25, 3) 519277.0 3717176.0 2.18656 (194, 3) 
520277.0 3717176.0 1.78806C ( 3, 1) 521277.0 3717176.0 1.82591 (290, 2) 
522277.0 3717176.0 1.47987C (204, 1) 511277.0 3713176.0 1.84192C (266, 3) 
512277.0 3713176.0 1.16858 (111, 2) 513277.0 3713176.0 1.35637 (135, 2l 
514277.0 3713176.0 3.00518 (297, 2> 511277.0 3712176.0 1.33179C 1267, 3) 
512277.0 3712176.0 1.93002C 1267, 3) 513277.0 3712176.0 2.24311C C267, 3> 
514277.0 3712176.0 2.03793 (141, 2> 511277.0 3711176.0 1.55335 (297, 1) 
512277.0 3711176.0 2.40587 (210, 3) 513277.0 3711176.0 1.93605 (178, 2) 
514277.0 3711176.0 2.33919 (177, 2) 516500.0 3708100.0 6.61373 (260, 3) 
518100.0 3709350.0 4.47605 ( 1, 1) 514500.0 3708800.0 2.27496 (358, 3) 
517300.0 3714400.0 3.19120 (160, 2) 



I 2ND HIGH 
8·HR 

SGROUP# 1 

I - 1. P. • CAII)EN • CO SCREEN • SHV/LOIIG 1911 IIIIARY -
• SECOND IIGHEST 8·HCUR AVERAGE CONCENTRATION (MICROGRAMS/CUBIC METER) • r • FROM ALL SOURCES • I 

l • FOR THE DISCRETE RECEPTOR POINTS • 

• X • . ' . CON • CDAY,PER,) • X • . ' . CON. (DAY,PER.) . . . . . . . . . . . . -. . . . . . . . . . . . . . . . . . . . . . . -- - . . . . . . . . . . . ---. --- . --. . . -
516276.8 3711378.0 0.80303 (260, 2) 516411 .o 3712159.0 2.64955 (160, 2) 
516679.3 3711159.0 1.44567 (127, 2) 516679.3 3711378.0 1.67839 ( 42, 1) 
517079.3 3711378.0 1.55675 (335, 2) 517079.3 3711549.0 1.46710 (356, 3) 
517530.5 3711488.0 1.43244 ( 53, 2) 517530.5 3711317.0 1.84939 ( 53, 2) 
518743.9 3711171.0 1.36678 ( 53, 2) 518743.9 :5711573.0 1.43111 ( 54, 2) 
519914.6 3711573.0 1.00684 ( 23, 2) 519914.6 :S711171.D 1.09992 (335, 2) 
520304.8 3711171.0 0.99153 (335, 2) 520304.8 3711024.0 1.01119 (335, 2) 
520707.2 3711024.0 0.91746 (335, 2) 520817.0 3711628.0 0.92144 (158, 2) 
520402.3 3712176.0 1.17082 ( 64, 1) 518707.2 3712176.0 1.58127 ( 94, 2) 
518707.2 3712030.0 1.76493 ( 94, 2) 518280.4 3712030.0 2.01314 (228, 2) 
518280.4 3712250.0 1.96168 (200, 2) 518060.9 :S712335.0 1.76008 (196, 2) 
518060.9 3712878.0 2.00466 (198, 2) 517426.8 3712878.0 2.07094 (215, 2) 
517426.8 3713079.0 2.62439 (204, 2) 516993.9 3713079.0 2.58274 (215, 2) 
516993.9 3713280.0 2.95494 (169, 2) 516603.7 3713280.0 2.71509 (106, 2) 
516603.7 3712884.0 2.38262 (169, 2) 516372.0 3712884.0 2.93900 (166, 2) 
516372.0 3712798.0 2.86812 (206, 2) 516256.2 3712774.0 2.69259 (206, 2) 
516276.8 3711378.0 0.80303 (260, 2) 516264.6 3712122.0 6.51689 ( 93, 2) 
516264.6 3711598.0 1.29927 (351, 2) 516008.5 3712006.0 0.93272 (153, 2) 
516008.5 3712122.0 1.36168 <286, 2) 516115.2 3712189.0 2.18420 ( 92, 2) 
516179.3 3712061.0 3.60888 ( 92, 2) 516179.3 3712122.0 3.35745 (286, 3) 
516264.6 3712122.0 6.51689 ( 93, 2) 515277.0 3711278.0 2.07295 <223, 2) 
515377.0 3711278.0 1.83490 (177, 2) 515477.0 3711278.0 1.62527 (249, 2) 
515577.0 3711278.0 1.58018 (249, 2) 515677.0 3711278.0 1.39352 (342, 2) 
515m.o 3711278.0 1.29064 (191, 2) 515877.0 3711278.0 1.26247 (191, 2) 
515977.0 3711278.0 1.25699 (296, 2) 516077.0 3711278.0 1.37203 (351, 2) 
516177.0 3711278.0 1.22112 (234, 2) 516277.0 3711278.0 0.95067 (260, 2) 
516377.0 3711278.0 1.11248 ( 1, 2) 516477.0 3711278.0 1.49474 ( 81, 2) 
516577.0 3711278.0 1.08628 <127, 2) 516677.0 3711278.0 1.24026 ( 41, 3) 
516m.o 3711278.0 1.50211 (146, 2) 516877.0 3711278.0 1.42051 (146, 2) 
516977.0 3711278.0 1.41092 (146, 2) 517077.0 3711278.0 1.79837 (176, 2) 
517177.0 3711278.0 1. 79309 (176, 2) 515277.0 3711178.0 1.91909 ( 70, 2) 
515377.0 3711178.0 1.85423 ( 67, 2) 515477.0 3711178.0 1.76840 (342, 2) 
515577.0 3711178.0 1.57768 (233, 2) 515677.0 3711178.0 1.61448 (233, 2) 
515m.o 3711178.0 1.84064 (191, 2) 515877.0 3711178.0 1.57624 (191, 2) 
515977.0 3711178.0 1.06850 (105, 2) 516077.0 3711178.0 1.42106 (105, 2) 
516177.0 3711178.0 0.97639 <131, 2) 516277.0 3711178.0 1.01332 ( 81, 2) 
516377.0 3711178.0 0.93583C (114, 2) 516477.0 3711178.0 1.03658 (259, 3) 
516577.0 3711178.0 1.51465 (127, 2) 516677.0 3711178.0 1.31649 (127, 2) 



2110 HIGH 
II·HR 

SGRCIH 1 
- I. P. • CAII)EN • CO SCREEN • SHV/LOIIG 19111 IIIIARY *** 

* SECOND NIGHEST . I·HDUR AVERAGE CCIICENTRATIOII CMICIIOGRAIIS/CUBIC METER) • 
* FROM ALL SOURCES * 

* FOR THE DISCRETE IIECEPTOR PDINTS * 

• X • . ' . CCII • (DAY,PER.) • X • - y- CCII. CDAY,PER.l . . . . . . . . . . . . . . . . . . . . . . . . . . . . - - --. --. . . . . . ---------. -. ---. --. . ---
516rn.o 3711171.0 1-'3694 ( 41, 3) 5161177.0 3711171.0 1.749114 (220, 2) 
516977.0 3711171.0 1.67647 (220, 2) 517077.0 3711171.0 1.1111073 (176, 2) 
517177.0 3711171.0 2.14372 (176, 2) 515277.0 3711071.0 2.29112 ( 67, 2) 
515377.0 37110711.0 2.05556 ( 67, 2) 515477.0 37110711.0 1.51319 em, 2> 
515577.0 37110711.0 1.79757 (191, 2) 515677.0 37110711.0 2.14100 (191, 2) 
515rn.o 37110711.0 2.06574 (191, 2) 515877.0 3711071.0 1.541143 (191, 2) 
515977.0 37110711.0 1.411128 (131, 2) 516077.0 37110711.0 1.42741 (131, 2) 
516177.0 37110711.0 1.51311 (232, 2) 516277 .o 37110711.0 1.04208 (234, 2) 
516377.0 37110711.0 1.20570 (250, 2) 516477.0 37110711.0 1.16074 (127, 2) 

r 516577.0 37110711.0 1.94086 (127, 2) 516677.0 37110711.0 1.112470 C127, 2) 
516rn.o 37110711.0 1.36739 (127, 2) 5161177.0 37110711.0 1.64194 (220, 2) 
516977.0 37110711.0 2.14785 (220, 2) 517077.0 37110711.0 1.82496 ( 42, 1) 
517177.0 37110711.0 2.17044 (176, 2) 515277.0 37109711.0 2.37212 ( 67, 2) 

i 515377.0 37109711.0 1.81658 ( 67, 2) 515477.0 37109711.0 1. 73710 (191, 2) 
515577.0 37109711.0 2.15121 (191, 2) 515677.0 37109711.0 2.26737 (191, 2) 
515rn.o 37109711.0 1.99556 (191, 2) 515877.0 37109711.0 1.38609 (140, 2) 
515977.0 37109711.0 1.78609 (131, 2) 516077.0 37109711.0 1.66205 (131, 2) 
516177.0 37109711.0 2.05533 (232, 2) 516277.0 37109711.0 1.50449 (260, 2) 
516377.0 3710978.0 1.31748 (250, 2) 516477 .o 37109711.0 1.31133 (250, 2) 
516577.0 3710978.0 1.926111 (127, 2) 516677.0 37109711.0 2.29427 (127, 2) 
516rn.o 3710978.0 1.86414 (127, 2) 5161177.0 37109711.0 1.52074 (220, 2) 
516977.0 3710978.0 2.07676 (220, 2) 517077.0 3710978.0 2.22243 (220, 2) 
517177.0 3710978.0 1.93919 (146, 2) 515277.0 3710878.0 2.05263 ( 67, 2) 
515377.0 3710878.0 1.78079 (191, 2) 515477.0 3710878.0 2.02011 (140, 2) 
515577.0 3710878.0 2.260112 (191, 2) 515677.0 3710878.0 2.20036 (191, 2) 
515rn.o 3710878.0 1.74890 (191, 2) 515877.0 3710878.0 1.90417 (131, 2) 
515977.0 3710878.0 1.96259 (131, 2) 516077.0 3710878.0 2.27810 (231, 2) 
516177.0 3710878.0 2.37302 (234, 2) 516277.0 3710878.0 1.65784 (260, 2) 
516377.0 3710878.0 1.32534 ( 15, 2) 516477.0 3710878.0 1.50210 ( 75, 2) 
516577.0 3710878.0 2.01902 (127, 2) 516677.0 3710878.0 2.55855 (127, 2) 
516m.o 3710878.0 2.39005 (127, 2) 5161177.0 37108711.0 1.68602 (127, 2) 
516977.0 3710878.0 2.15233 ( 41, 3) 517077.0 3710878.0 2.22636 (220, 2) 
517177.0 3710878.0 2.18028 (146, 2) 515277.0 37107711.0 1. 79925 (191, 2) 
515377.0 3710778.0 2.02291 (191, 2) 515477.0 37107711.0 2.28471 (191, 2) 
515577.0 37107711.0 2.15906 (191, 2) 515677.0 37107711.0 1.91098 (191, 2) 
515m.o 3710778.0 1.87556 ( 16, 3) 515877.0 3710778.0 2.12169 (131, 2) 
515977.0 3710778.0 2.04213 (131, 2) 516077.0 37107711.0 2.70279 (231, 2) 
516177.0 37107711.0 2.24593 (234, 2) 516277.0 37107711.0 1.993611 (260, 2) 



2ND HIGH 
II•HR 

SGRCUPI 1 
- I. P. • CMIEI • CO satEEN • IHV/LOIIG 19111 IIIWIY ... 

• SECOND IIGHEST I·IKUI AVERAGE COHCENTRATIOII (MICROGRAMS/CUBIC METER) • 
* FROM ALL SOURCES • 

• FOR THE DISCRETE RECEPTOR PDIITS • 

• X • • y - COH. (DAY,PER.) • X • -' - COH • (DAY,PER.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - . . . . . . . . . 
516377.0 37107711.0 1.64157 ( 15, 2> 516477.0 37107711.0 1.90673 (259, 3) 
516577.0 37107711.0 2.15J31 ( 75, 2) 516677.0 37107711.0 2.62796 (127, 2) 
516m.o 37107711.0 2.65996 (127, 2> 5161177.0 37107711.0 2.13590 (127, 2) 
516977.0 37107711.0 2.211303 ( 711, 2> 517077.0 37107711.0 2.116360 (146, 2> 
517177.0 37107711.0 2.27018 (220, 2) 515277.0 37106711.0 1.96041 (191, 2) 
515377.0 37106711.0 2.14506 (191, 2) 515477.0 37106711.0 2.1m9 (191, 2> 
515577.0 37106711.0 1.96711 (191, 2) 515677.0 37106711.0 1.62632 ( 27, 2) 
515m.o 37106711.0 1.91935 (255, 2> 515877.0 37106711.0 2.111216 (131, 2) 
515977.0 3710678.0 2.24403 (231, 2) 516077.0 37106711.0 2.87215 (140, 2> 
516177.0 3710678.0 2.44346 (310, 2) 516277.0 37106711.0 2.07514 (260, 2> 
516377.0 3710678.0 1.93742 ( 15, 2) 516477.0 37106711.0 1.116426 (144, 2> 
516577.0 37106711.0 2.271112 ( 75, 2) 516677.0 37106711.0 2.64522 ( 75, 2> 
516m.o 37106711.0 2.63011 (127, 2) 5161177.0 37106711.0 2.29997 (127, 2) 
516977.0 37106711.0 1.93372 ( 711, 2> 517077.0 37106711.0 2.33226 ( 41, 3) 
517177.0 37106711.0 2.24255 ( 41, 3) 515277.0 37105711.0 2.05842 (191, 2) 
515377.0 37105711.0 2.11424 (191, 2) 515477.0 37105711.0 2.63249 (296, 2) 
515577.0 37105711.0 2.00334 (296, 2) 515677.0 37105711.0 1 .112905 (255, 2) 
515m.o 37105711.0 2.19988 (131, 2> 515877.0 37105711.0 2.21973 (131, 2> 
515977.0 37105711.0 2.48099 (231, 2> 516077.0 3710578.0 2.110004 (140, 2> 
516177.0 37105711.0 2.70488 (310, 2> 516277.0 37105711.0 2.36376 (260, 2) 
516377.0 37105711.0 2.96153 (260, 3) 516477.0 37105711.0 2.40586 (259, 3) 
516577.0 3710578.0 2.34807 ( 75, 2) 516677.0 37105711.0 2.62139 ( 75, 2> 
516m.o 3710578.0 2.49517 ( 75, 2) 516877.0 37105711.0 2.30297 (127, 2> 
516977.0 37105711.0 1.112586 (127, 2) 517077.0 37105711.0 1.113767 ( 711, 2> 
517177.0 37105711.0 2.155711 ( 41, 3) 515277.0 37104711.0 2.00170 (191, 2> 
515377.0 3710478.0 2.711528 (296, 2) 515477.0 37104711.0 2.57354 (296, 2) 
515577.0 37104711.0 2.10432 ( 45, 2) 515677.0 37104711.0 2.04105 (259, 2> 
515m.o 37104711.0 2.45471 (234, 2) 515877.0 37104711.0 2.18799 (131, 2> 
515977.0 3710478.0 2.73291 (231. 2) 516077.0 37104711.0 2.85718 (234, 2) 
516177.0 3710478.0 2.98918 (260, 2> 516277.0 37104711.0 2.63416 (260, 2) 
516377.0 37104711.0 3.12531 (260, 3) 516477 .o 3710478.0 2.46326 ( 1. 2) 
516577.0 3710478.0 2.28235 ( 75, 2> 516677.0 37104711.0 2.55293 ( 75, 2> 
516m.o 3710478.0 2.59725 ( 75, 2> 5161177.0 37104711.0 2.32990 ( 75, 2) 
516977.0 37104711.0 1.993110 (127, 2) 517077.0 37104711.0 1.73257 ( 711, 2) 
517177.0 37104711.0 1 .113239 ( 711, 2) 515277.0 37103711.0 2.30998 (296, 2) 
515377.0 3710378.0 2.33604 (296, 2) 515477.0 37103711.0 2.05101 ( 27, 2) 
515577.0 37103711.0 2.241137 ( 45, 2) 515677.0 37103711.0 2.111320 (255, 2) 
515m.o 37103711.0 2.611371 (259, 2> 515877 .o 37103711.0 2.16435 (231, 2) 



! '. 

1. 
2ND HIGH 
8·HR 

SGROUPI 1 
- I. P. • CNII£1 • CO SCREEN • IHV/LOIIG 1981 IIIIARY -

* SECOND HIGHEST 8·HOUR AVERAGE CONCENTRATIOII (IIICROGIIAIIS/CUIIIC IlEfER) * * FROM ALL SOURCES * 
* FOR THE DISCRETE RECEPTOR POINTS * 

. . •. . ' . CON • CDAY,PER.) • • • . ' . CON. CDAY,PER.) . . . . . . . . . . . . . . . . -- . -. . -. . . --. . --- -----. . ---- - -------------- . -- --
515977.0 3710378.0 z.aoooa (231, 2) 516077.0 3710371.0 2.79342 (310, 2) 
516177.0 3710378.0 2.81382 (260, 2) 516277.0 3710371.0 2.40480 (260, 2) 
516377.0 3710378.0 2.65041 (260, 3) 516477.0 3710378.0 2.14718 ( 1, 2) 
516577.0 3710378.0 2.19246 (144, 2) 516677.0 3710378.0 2.38012 ( 75, 2) 
516m.o 3710378.0 2.52856 ( 82, 2) 516877.0 3710378.0 2.62675 ( 82, 2) 
516977.0 3710378.0 2.02211 ( 75, 2) 517077.0 3710378.0 1.62462 (324, 2) 
517177.0 3710378.0 1.71241 ( 78, 2) 515277.0 3712276.0 1.33188 (135, 2) 
515377.0 3712276.0 1.22250 (224, 2) 515477.0 3712276.0 1.40742 (224, 2) 
515577.0 3712276.0 1.19620 (141, 2) 515677.0 3712276.0 1.05588 (222, 2) 
515m.o 3712276.0 0.98700 (224, 2) 515877.0 3712276.0 0.71297 (286, 2) 
515977.0 3712276.0 1.57988 ( 92, 2) 516077.0 3712276.0 1.20226 ( 87, 2) 
516177.0 3712276.0 2.31246 (129, 1) 516277.0 3712276.0 5.51427 ( 93, 2) 
516377.0 3712276.0 2.77989 ( 76, 3) 516477.0 3712276.0 1.33m (355, 3) 
516577.0 3712276.0 1.53650 (355, 3) 516677.0 3712276.0 2.21716 (355, 2) 
516m.o 3712276.0 0.98744 ( 74, 2) 516877.0 3712276.0 1.10212 (228, 2) 
516977.0 3712276.0 1.40876 (196, 2) 517077.0 3712276.0 2.12413 (179, 2) 
517177.0 3712276.0 1.81590 (179, 2) 515277.0 3712376.0 1.55799 (271, 2) 
515377.0 3712376.0 1.56215 (271' 2) 515477.0 3712376.0 1.43105 (224, 2) 
515577.0 3712376.0 1.31920 (141, 2) 515677.0 3712376.0 1.17048 c2n, 2l 
515m.o 3712376.0 0.92462 (222, 2) 515877.0 3712376.0 1.52232 ( 92, 2) 
515977.0 3712376.0 1.88300 ( 92, 2) 516077.0 3712376.0 2.22509 (129, 1) 
516177.0 3712376.0 2.49354 ( 87, 3) 516277.0 3712376.0 4.59069 ( 93, 2) 
516377.0 3712376.0 2.18834 (330, 1) 516477.0 3712376.0 1.56198 (160, 2) 
516577.0 3712376.0 1.69703 (355, 3) 516677.0 3712376.0 1.33598 (215, 2) 
516m.o 3712376.0 1.75994 (205, 2) 516877.0 3712376.0 1.48445 (199, 2) 
516977.0 3712376.0 1.34784 (199, 2) 517077.0 3712376.0 1. 77950 (196, 2) 
517177.0 3712376.0 2.08757 (179, 2) 515277.0 3712476.0 1.94788 C271, 2l 
515377.0 3712476.0 1.77970 (271, 2) 515477.0 3712476.0 1.55021 (141, 2) 
515577.0 3712476.0 1.30818 (175, 2) 515677.0 3712476.0 1.38666 c2n, 2l 
515m.o 3712476.0 1.27450 (175, 2) 515877.0 3712476.0 1.57370 ( 92, 2) 
515977.0 3712476.0 1.25908 (132, 2) 516077.0 3712476.0 1.97818 (137' 2) 
516177.0 3712476.0 2.83904 ( 87, 3) 516277.0 3712476.0 3.95470 ( 93, 2l 
516377.0 3712476.0 1.90134 (330, 1) 516477.0 3712476.0 1.53383 (100, 2) 
516577.0 3712476.0 2.07349 (160, 2) 516677.0 3712476.0 2.15931 (215, 2) 
516m.o 3712476.0 2.30891 (215, 2l 516877.0 3712476.0 2.07513 (215. 2) 
516977.0 3712476.0 1.94795 (195, 2) 517077.0 3712476.0 1.81121 (195, 2) 
517177.0 3712476.0 1.87146 (196, 2) 515277.0 3712576.0 1.98107 c2n, 2> 
515377.0 3712576.0 1.77034 (248, 2l 515477.0 3712576.0 1.49868 (248, 2) 



I 
! 21111 HIGH 

I·HR 
• SGRCUPI 1 I 

I *"* 1. P. • CAMDEN • CO SCREEN • SHY/LONG 1911 IINAIY ... 
! 

• SECOIIII HIGHEST I·HCUR AVERAGE CONCENTRATION (MitaOGRAMS/CUBIC METER) • 
• FROM ALL SOURCES • 

• Fill THE DIStaETE UCEPTIII POINTS • 

• X • • y • CON. CDAY,PER.) • X • • y • CON • CDAY,PER.) . . . . . . . . . . . . -. . . . . . . . . . . . . . . . . -. . . . . . . . . --. ----------. . ------. -. 
515577.0 3712576.0 1.59115 (272, Zl 515677.0 3712576.0 1.38179 (215, 2) 
515m.o 3712576.0 1.54369 ( 92, 2) 515877.0 3712576.0 1.32438 (163, 2) 
515977.0 3712576.0 1.29691 (137, 2) 516077.0 3712576.0 1.91308 ( 97, 2) 
516177.0 3712576.0 2.39673 ( 17, 3) 516277.0 3712576.0 3.47951 ( 93, 2) 
516377.0 3712576.0 2.59096 C2D6, 2) 516477.0 3712576.0 1.91197 ( 93, 2) 
516577.0 3712576.0 1.90753 (160, 2) 516677.0 3712576.0 2.40048 C215, 2l 
516m.o 3712576.0 2.75321 (215, 2) 516877.0 3712576.0 2.46471 (195, 2) 
516977.0 3712576.0 2.35171 (179, 2) 517077.0 3712576.0 2.20417 (179, 2l 
517177.0 3712576.0 1.99273 (179, 2) 515277.0 3712676.0 1.10946 (248, 2) 
515377.0 3712676.0 1.66554 (248, 2) 515477.0 3712676.0 1.87118 (272, 2) 
515577.0 3712676.0 1.66413 (285, 2) 515677.0 3712676.0 1.89395 (215, 2) 
515m.o 3712676.0 1.69557 (175, 2) 515877.0 3712676.0 1.47329 (163, 2) 
515977.0 3712676.0 1.30226 (175, 2) 516077.0 3712676.0 1. 70987 ( 97, 2) 
516177.0 3712676.0 2.24291 ( 93, 2) 516277.0 3712676.0 2.76915 C2D6, 2) 
516377.0 3712676.0 2.91638 (206, 2) 516477.0 3712676.0 1.99494 (100, 2) 
516577.0 3712676.0 1.95776 (205, 2) 516677.0 3712676.0 2.52089 (160, 2) 
516m.o 3712676.0 2.59460 (205, 2) 516877.0 3712676.0 2.40937 (195, 2) 
516977.0 3712676.0 2.77174 1215, 2) 517077.0 3712676.0 2.39693 (204, 2) 
517177.0 3712676.0 2.04081 (204, 2) 515277.0 3712776.0 1.69191 (248, 2) 
515377.0 3712776.0 1.80722 (272, 2) 515477.0 3712776.0 1.66293 (285, 2) 
515577.0 3712776.0 2.13056 (285, 2) 515677.0 3712776.0 1.99123 (175, 2) 
515m.o 3712776.0 1.60922 (163, 2) 515877.0 3712776.0 1.69124 (285, 2) 
515977.0 3712776.0 1.72194 (142, 2) 516077.0 3712776.0 2.22064 (142, 2) 
516177.0 3712776.0 2.26611 (142, 2) 516277.0 3712776.0 2.47147 c 97, 2) 
516377.0 3712776.0 2.84333 (206, 2) 516477.0 3712776.0 1.98760 (100, 2) 
516577.0 3712776.0 1.82838 (169, 2) 516677.0 3712776.0 2.02032 C215, 2) 
516m.o 3712776.0 2.57324 (215, 2) 516877.0 3712776.0 2.37432 (195, 2) 
516977.0 3712776.0 2. 73112 (195, 2) 517077.0 3712776.0 2.78952 (204, 2) 
517177.0 3712776.0 2.61752 (204, 2) 515277.0 3712876.0 1.82699 (272, 2) 
515377.0 3712876.0 1.79708 (285, 2) 515477.0 3712876.0 2.06143 (285, 2) 
515577.0 3712876.0 2.01258 (175, 2) 515677.0 3712876.0 1.94402 (163, 2) 
515m.o 3712876.0 1.67640 (294, 2) 515877.0 3712876.0 1.73514 (294, 2) 
515977.0 3712876.0 1.96920 (142, 2) 516077.0 3712876.0 2.69914 (142, 2) 
516177.0 3712876.0 2.33891 (142, 2) 516277.0 3712876.0 2.34659 (164, 2) 
516377.0 3712876.0 2.57533 (206, 2) 516477.0 3712876.0 2.16913 (100, 2) 
516577.0 3712876.0 2.02853 (169, 2) 516677.0 3712876.0 2.28863 (169, 2) 
516m.o 3712876.0 2.40888 (215, 2) 516877.0 3712876.0 2.66999 (160, 2) 
516977.0 3712876.0 2.51186 (195, 2) 517077.0 3712876.0 2.89150 (215, 2) 



ZIID HIGH 
I·HR 

I 
SGRCUPI 1 

- I. P. • CNIIEN • CO SCREEN • IHV/LCIIG 1911 IIIIARY -
I • SECOND HIGHEST I·IICIJR AVERAGE CONCENTRATIIII (IIICROGRAMS/CUBIC IIETER) • ,, 

I • FRCII ALL SOURCES • 
• FOR TilE DISCRETE RECEPTOR POINTS • 

• X • • y • CON. (DAY,PER.) • X • • y • CON. CDAY,PER.) . . . . . . . . . . . . . . . . . -. --. . . . ----. . -------. . . ----. . . . --- - -. -- . . --. --
517177.0 3712876.0 2.14167 (204, 2) 515277.0 3712976.0 1.17421 (215, 2> 
515377.0 3712976.0 2.12876 (285, 2) 515477.0 3712976,0 2.13141 (175, 2) 
515577.0 3712976.0 1.90525 (175, 2> 515677.0 3712976.0 1.10712 (163, 2> 
515m.o 3712976.0 1.19752 (294, 2) 515877.0 3712976.0 2.02637 (142, 2> 
515977.0 3712976,0 2.55376 (142, 2) 516077.0 3712976.0 2.12831 (137, 2> 
516177.0 3712976.0 2.76358 (142, 2> 516277.0 3712976.0 2.49267 (166, 2) 
516377.0 3712976.0 2.67239 (166, 2) 516477.0 3712976.0 2.21101 (106, 2) 
516577.0 3712976.0 2.15789 (106, 2) 516677.0 3712976.0 2.22m (160, 2> 
516m.o 3712976.0 2.68077 (169, 2> 516877.0 3712976.0 2.50952 (215, 2) 
516977.0 3712976.0 2.31624 (160, 2> 517077.0 3712976.0 2.61559 (195, 2) 
517177.0 3712976.0 2.72429 (204, 2) 515277.0 3713076.0 2.13162 (215, 2> 
515377.0 3713076.0 2.17588 (175, 2) 515477.0 3713076.0 1.98921 (175, 2> 
515577.0 3713076.0 1.16665 (163, 2> 515677.0 3713076.0 1.91474 (294, 2> 
515m.o 3713076.0 1.98784 (294, 2) 515877.0 3713076.0 2.03991 (142, 2) 
515977.0 3713076.0 2.55845 (142, 2) 516077.0 3713076.0 2.15332 (137, 2) 
516177.0 3713076.0 2.49571 (142, 2> 516277.0 3713076.0 2.72936 (164, 2> 
516377.0 3713076.0 2.47824 ( 93, 2> 516477.0 3713076.0 2.30815 (106, 2> 
516577.0 3713076.0 2.33665 (106, 2) 516677 .o 3713076.0 2.27558 (100, 2> 
516m.o 3713076.0 2.96232 (169, 2) 516877.0 3713076.0 2.73206 (169, 2) 
516977.0 3713076.0 2.48722 (215, 2) 517077.0 3713076.0 2.37415 (195, 2) 
517177.0 3713076.0 2.65178 (215, 2> 515277.0 3713176.0 2.16360 (175, 2) 
515377.0 3713176.0 2.02101 (175, 2) 515477.0 3713176.0 1.82771 (163, 2) 
515577.0 3713176.0 1.95362 (294, 2> 515677.0 3713176.0 2.12119 (294, 2) 
515m.o 3713176.0 2.03648 (294, 2> 515877.0 3713176.0 2.44900 (142, 2) 
515977.0 3713176.0 2.87393 (142, 2> 516077.0 3713176.0 2.20647 ( 97, 2> 
516177.0 3713176.0 2.57408 (142, 2) 516277.0 3713176.0 2.83723 (164, 2) 
516377.0 3713176.0 2.89232 ( 93, 2) 516477.0 3713176.0 2.53324 (101, 2> 
516577.0 3713176.0 2.45750 (106, 2> 516677.0 3713176.0 2.47127 (169, 2) 
516m.o 3713176.0 2.84313 (160, 2> 516877.0 3713176.0 3.04415 (169, 2> 
516977.0 3713176.0 2.52868 (169, 2) 517077.0 3713176.0 2.40623 (215, 2) 
517177.0 3713176.0 2.66119 (215. 2) 515277.0 3712176.0 1.45090 (135, 2) 
515377.0 3712176.0 1.26865 (135, 2) 515477.0 3712176.0 1.24541 (135, 2) 
515577.0 3712176.0 1.00169 (135, 2) 515677.0 3712176.0 0.79275 (222, 2) 
515m.o 3712176.0 0.75390 (222, 2) 515877.0 3712176.0 0.57534 (286, 2> 
515977.0 3712176.0 0.89425 (286, 2) 516077.0 3712176.0 2.44494 ( 92, 2) 
516177.0 3712176.0 3.14908 (129, 1) 515277.0 3712076.0 1.15471 (235, 2) 
515377 .o 3712076.0 1.03580 (235, 2) 515477.0 3712076.0 1.07566 (141, 2) 
515577.0 3712076.0 0.95708 (168, 2> 515677.0 3712076.0 0.87251 (224, 2) 



,I 

I 
ZliD HIGH 
I·HR 

SGRCUP# 1 
- I. P. • CAMDEN • CO SCREEN • SHY/LONG 1981 II NARY -

* SECOND HIGHEST I·IIDUR AVERAGE CONCENTRATION (IIICROGRAMS/CUBIC METER) * i * FROM ALL SOURCES * r 

I * FOR tHE DISCRETE RECEPTOR POINTS * 
I 

• X "' • y • CON. COAT,PER.) • X • • y • CON. COAY,PER.) . . . . . . . . . . . . . . . . . . . . . -. . . . . . . . --. . -. . . . . . -. -. -. - ----. -- . --. -----
SISm.o 3712076.0 0.64615 (224, 2) 515877.0 m2076.0 0.64991C (244, 1) 
515977.0 3712076.0 0.77577C (312, 3) 516077.0 3712076.0 1.17865 (286, 2) 
516177.0 3712076.0 3.18D82 c 92, 2) 515277.0 3711976.0 1.19508 (141, 2) 
515377.0 3711976.0 1.19876 (168, 2) 515477.0 3711976.0 1.10872 (235, 2) 
515577.0 3711976.0 0.95924 (234, 2) 515677.0 3711976.0 0.83908 (135, 2) 
515m.o 3711976.0 0.52997 (168, 2) 515877.0 3711976.0 0.42951 ( 16, 3) 
515977.0 3711976.0 0.66266 ( 16, 3) 516077.0 3711976.0 1.05033 (153, 2) 
516177.0 3711976.0 1.60990C (312, 3) 515277.0 3711876.0. 1.31304 (168, 2) 
515377.0 3711876.0 1.24196 (168, 2) 515477.0 3711876.0 1.26710 (168, 2) 
515577.0 3711876.0 1.14754 (168, 2) 515677.0 3711876.0 0.92361 (234, 2) 
515m.o 3711876.0 0.50860 (235, 2) 515877.0 3711876.0 0.47626 (135, 2) 
515977.0 3711876.0 0.65521 (135, 2) 516077.0 3711876.0 1.03842 (135, 2) 
516177.0 3711876.0 2.16230 (135, 2) 515277.0 3711776.0 1.84403 (235, 2) 
515377.0 3711776.0 1.72856 (235, 2) 515477.0 3711776.0 1.63349 (178, 2) 
515577.0 3711776.0 1.23047 (178, 2) 515677.0 3711776.0 0.99294C (121, 1) 
515m.o 3711776.0 0.64883 (235, 2) 515877.0 3711776.0 0.48747C (121, 1) 
515977.0 3711776.0 0.52839 ( 30, 3) 516077.0 3711776.0 1.08849C (135, 1) 
516177.0 3711776.0 1.61505C (238, 3) 515277.0 3711676.0 2.28521 (177, 2) 
515377.0 3711676.0 2.03637 (177, 2) 515477.0 3711676.0 1.84977 (177, 2) 
515577.0 3711676.0 1.27563 (178, 2) 515677.0 3711676.0 0.96078 (177, 2) 
515m.o 3711676.0 0.56689 (235, 2) 515877.0 3711676.0 0.60139C (135, 1) 
515977.0 3711676.0 0.81656C (238, 3) 516077.0 3711676.0 o. 78394 (136, 1) 
516177.0 3711676.0 4.21476 (296, 2> 515277.0 3711576.0 2.06922 (178, 2> 
515377.0 3711576.0 1.81050 (253, 2> 515477.0 3711576.0 1.62144 (253, 2> 
515577.0 3711576.0 1.26350 (253, 2) 515677.0 3711576.0 0.93152 (280, 2) 
515m.o 3711576.0 0.80686 (249, 2) 515877.0 3711576.0 1.03313 (210, 2) 
515977.0 3711576.0 0.73775 (136, 1) 516077.0 3711576.0 1.72997 (120, 2) 
516177.0 3711576.0 2.28032 (351, 2) 515277.0 3711476.0 1.94334 (253, 2) 
515377.0 3711476.0 1. 71427 (253, 2) 515477.0 3711476.0 1.41832 (223, 2) 
515577.0 3711476.0 1.49190 (223, 2) 515677.0 3711476.0 1.38487 (223, 2) 
515m.o 3711476.0 1.20629 (210, 2) 515877.0 3711476.0 0.94195 (249, 2) 
515977 .o 3711476.0 1.22999 (140, 2) 516077.0 3711476.0 1.99917 (120, 2) 
516177.0 3711476.0 2.22686 (105, 2) 511277.0 3709378.0 1.87405 (233, 3) 
512277.0 3709378.0 3.32358 (297, 1) 513277.0 3709378.0 2.27767 ( 30, 3) 
514277.0 3709378.0 1.93210 (127, 1) 515277.0 3709378.0 1.94347 ( 16, 3) 
516277.0 3709378.0 2.15404 ( 15, 2) 517277.0 3709378.0 1.78972 (351, 3) 
518277.0 3709378.0 3.30360 (313, 2) 519277.0 3709378.0 1.95745 (299, 1) 
520277.0 3709378.0 1.82327 (335, 2) 521277.0 3709378.0 1.34084 ( 78, 1) 





- 1. P. • CNIIEN • CO SCREEN • IHV/LDIIG 19111 IIIIART -
• SECOIID HIGHEST 8·HCIUR AVERAGE CONCENTRATIDII CIIICROGRAMS/CUIIC IIETER) • 

• FROM ALL SOURCES • 
• Fat THE DISCRETE RECEPTat PDINTS • 

• • • • 'f • CON. (DAT,PER.) • X • • 'f • CON • CDAT,PER.) 

2lal HIGH 
8·HR 

IGRCUPI 1 

. . . . . . . -. . . . . . . -. . . . . . . . . . . . . . . . . . . . . . . . . . . -----. . - ----------. ~ -
522277.0 3716176.0 1.30110 (182, 1) 511277.0 3717176.0 2.34092 C1Ba,1) 
512277.0 3717176.0 2.79947 (110, 3) 513277.0 3717176.0 3.20839 (166,1) 
514277.0 3717176.0 2.439110 (164, 3) 515277.0 3717176.0 2.360aa (361, 3) 
516277.0 3717176.0 1.91991 (172, 3) 517277.0 3717176.0 1.31217 (203, 3) 
518277.0 3717176.0 1.19377 c 89, 1) 519277.0 3717176.0 1.54775C (265, 1) 
520277.0 3717176.0 1.77535C C 35, 1) 521277.0 3717176.0 1.12020 ( 14, 1) 
522277.0 3717176.0 1.35273 c 13, 3) 511277.0 3713176.0 1.50793 (111, 2> 
512277.0 3713176.0 1.14247 ( 43, 2) 513277.0 3713176.0 1.24384 (364, 2) 
514277.0 3713176.0 2.16835 (271, 2) 511277.0 3712176.0 1.27147C (266, 3) 
512277.0 3712176.0 1.53679C C266, 3) 513277.0 3712176.0 1.58594 ( 5, 2> 
514277.0 3712176.0 1.64271C (328, 2) 511277.0 3711176.0 1.34473C (254, 3) 
512277.0 3711176.0 1.98283 (275, 3) 513277.0 3711176.0 1.78506 (247, 2) 
514277.0 3711176.0 1.96437 (363, 2) 511277.0 3709378.0 1.87405 (233, 3) 
512277.0 3709378.0 3.32358 C297, 1> 513277.0 3709378.0 2.27767 ( 30, 3) 
514277.0 3709378.0 1.93210 (127, 1) 515277.0 3709378.0 1.94347 ( 16, 3) 
516277.0 3709378.0 2.15404 ( 15, 2) 517277.0 3709378.0 1.78972 (351, 3) 
518277.0 3709378.0 3.30360 (313, 2) 519277.0 3709378.0 1.95745 (299, 1) 
520277.0 3709378.0 1.82327 (335, 2) 521277.0 3709378.0 1.34084 ( 78, 1) 
522277.0 3709378.0 1.05038 (130, 3) 511277 .o 3708378.0 2.63297 (275, 3) 
512277.0 3708378.0 1.56439 (126, 3) 513277.0 3708378.0 1.84602C (121, 1) 
514277.0 3708378.0 1.93928 (233, 3) 515277.0 3708378.0 1.30855C C 10, 3) 
516277.0 3708378.0 1. 72759 (357, 1) 517277.0 3708378.0 1.85160 (291, 1) 
518277.0 3708378.0 1. 72246 ( 78, 2) 519277.0 3708378.0 1.73927 (313, 2) 
520277.0 3708378.0 2.28257 (139, 2) 521277.0 3708378.0 1.45917 ( 77, 2) 
522277.0 3708378.0 1.09905 (323, 2) 511277.0 3707378.0 2.05300 (126, 3) 
512277.0 3707378.0 1.75652C C249, 1> 513277.0 3707378.0 2.03193 (296, 2) 
514277.0 3707378.0 2.25723 (177, 1) 515277.0 3707378.0 2.23190 ( 44, 3) 
516277.0 3707378.0 2.47606C (156, 3) 517277.0 3707378.0 3.27275C (365, 3) 
518277.0 3707378.0 1.72646 (351, 3) 519277.0 3707378.0 1.39950 ( 32, 1) 

520277.0 3707378.0 1.24174 ( 1, 1) 521277.0 3707378.0 1.80165 (139, 2) 
522277.0 3707378.0 1.39860 ( 77, 3) 511277.0 3706378.0 1.83125C (249, 1) 
512277.0 3706378.0 1.78037C C352, 3) 513277.0 3706378.0 2.05412 ( 16, 3) 
514277.0 3706378.0 3.33370C (251, 3) 515277.0 3706378.0 2.01215 ( 16, 3) 
516277.0 3706378.0 2.55845C (156, 3) 517277.0 3706378.0 2.43102C ( 73, 1) 
518277.0 3706378.0 1.66975C (176, 3) 519277.0 3706378.0 1.04359 ( 1, 3) 
520277.0 3706378.0 1.45518 ( 7, 1) 521277.0 3706378.0 1.17464C C 32, 2) 
522277.0 3706378.0 1.57299 ( 32, 3) 523277.0 3706378.0 1.18214 (299, 1) 
522402.0 3710378.0 0.74823 ( 94, 3) 522402.0 3711378.0 0.93707C (336, 1) 



... l. P. • CAMDEN • CO SCREEN • SHY/LONG 1982 IINARY ... 
- IETEORDLOGICAL DAYS TO IE PROCESSED ._ 

·cJF•U 

1111111111 
1 1 1 1 1 1 1 1 1 1 
1111111111 
1111111111 
1111111111 
1111111111 
1111111111 
1 1 1 1 1 1 1 1 1 1 

1 1 1 1 , , , 1 1 1 
, 1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 1 
1111111111 
1 1 1 1 1 1 1 1 1 1 
1111111111 
1 1 1 1 1 1 1 1 1 1 
111111 

1 1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 1 

1 1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 1 

- UPPER laJND OF FIRST THROUGH FIFTH UIND SPEED CATEGORIES ._ 
(METERS/SEC) 

1.54, 3.09, 5.14, 8.23, 10.80, 

*** UIND PROFILE EXPONENTS *** 

STASILITY UINO SPEED CATEGORY 
CATEGORY 1 2 3 4 5 

A .70000E-01 .70000E·01 .70000E-01 .70000E·01 .70000E·01 
8 .70000E-01 .70000E-01 .70000E·D1 .70000E·01 .70000E-01 
c .10000E+OO .10000E+OO .10000E+OO .10000E+OO .10000E+OO 
D .15000E+OO • 15000E+OO .15000E+OO • 15000E+OO .15000E+OO 
E .35000E+OO .35000E+OO .35000E+OO .35000E+OO .35000E+OO 
F .55000E+OO .55000E+OO .55000E+OO .55000E+OO .55000E+OO 

*** VERTICAL POTENTIAL TEMPERATURE GRADIENTS *** 
(DEGREES KELVIN PER METER) 

STASILITY WIND SPEED CATEGORY 
CATEGORY 2 3 4 5 

A .OOOOOE+OO .OOOOOE+OO .OOOOOE+OO .OOOOOE+OO .OOOOOE+OO 
B .OOOOOE+OO .OOOOOE+OO .OOOOOE+OO .OOOOOE+OO .OOOOOE+OO 
c .OOOOOE+OO .OOOOOE+OO .OOOOOE+OO .OOOOOE+OO .OOOOOE+OO 
D .OOOOOE+OO .OOOOOE+OO .OOOOOE+OO .OOOOOE+OO .OOOOOE+OO 
E .20000E·01 .20000E·01 .20000E·01 .20000E·01 .20000£·01 
F .35000E·01 .35000E·01 .35000E·01 .35000E·01 .35000E·01 

1 1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 1 
1 1 1 .1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 1 

6 
.70000E·01 
• 70000E·01 
.10000E+OO 
.15000E+OO 
.35000E+OO 
.55000E+OO 

6 
.OOOOOE+OO 
.OOOOOE+OO 
.OOOOOE+OO 
.OOOOOE+OO 
.20000E·01 
.35000E·01 
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- 1. P. • CAMDEN • to SCIIEEM • SHV/LOIIG 1982 IIMARY 

- X,Y IXICROIMATES OF DISCIIETE RECEPTORS -
CIIETERS) 

-
c 516276.8,3711378.0), c 516411.0,3712159.0), c 516679.3,3711159.0), c 516679.3,3711378.0), c 517079.3,3711378.0), 
c 517079.3,3711549.0), c 517530.5,3711488.0), c 517530.5,3711317.0), c 518743.9,3711171.0), c 518743.9,3711573.0), 
c 519914.6,3711573.0), c 519914.6,3711171.0), c 520304.8,3711171.0), c 520304.8,3711024.0), c 520707.2,3711024.0), 
c 520817.0,3711628.0), c 520402.3,3712176.0), c 518707.2,3712176.0), c 518707.2,3712030.0), c 518280.4,3712030.0), 
c 518280.4,3712250.0), c 518060.9,3712335.0), c 518060.9,3712878.0), c 517426.8,3712878.0), c 517426.8,3713079.0), 
c 516993.9,3713079.0), c 516993.9,3713280.0), c 516603.7,3713280.0), c 516603.7,3712884.0), c 516372.0,3712884.0), 
c 516372.0,3712798.0), c 516256.2,3712774.0), c 516276.8,3711378.0), c 516264.6,3712122.0), c 516264.6,3711598.0), 
c 516008.5,3712006.0), c 516008.5,3712122.0), c 516115.2,3712189.0), c 516179.3,3712061.0), c 516179.3,3712122.0), 
c 516264.6,3712122.0), c 515277.0,3711278.0), c 515377.0,3711278.0), c 515477.0,3711278.0), c 515577.0,3711278.0), 
c 515677.0,3711278.0), c 515777.0,3711278.0), c 515877.0,3711278.0), c 515977.0,3711278.0), c 516077.0,3711278.0), 
c 516177.0,3711278.0), c 516277.0,3711278.0), c 516377.0,3711278.0), c 516477.0,3711278.0), c 516577.0,3711278.0), 
c 516677.0,3711278.0), c 516777.0,3711278.0), c 516877.0,3711278.0), c 516977.0,3711278.0), c 517077.0,3711278.0), 
c 517177.0,3711278.0), c 515277.0,3711178.0), c 515377.0,3711178.0), c 515477.0,3711178.0), c 515577.0,3711178.0), 
( 515677.0,3711178.0), ( 515777.0,3711178.0), ( 515877.0,3711178.0), ( 515977.0,3711178.0), ( 516077.0,3711178.0), 
c 516177.0,3711178.0), ( 516277.0,3711178.0), c 516377.0,3711178.0), ( 516477.0,3711178.0), ( 516577.0,3711178.0), 
( 516677.0,3711178.0), ( 516777.0,3711178.0), c 516877.0,3711178.0), ( 516977.0,3711178.0), ( 517077.0,3711178.0), 
c 517177.0,3711178.0), ( 515277.0,3711078.0), c 515377.0,3711078.0), ( 515477.0,3711078.0), ( 515577.0,3711078.0), 
c 515677.0,3711078.0), c 515777.0,3711078.0), ( 515877.0,3711078.0), ( 515977.0,3711078.0), ( 516077.0,3711078.0), 
c 516177.0,3711078.0), ( 516277.0,3711078.0), ( 516377.0,3711078.0), ( 516477.0,3711078.0), ( 516577.0,3711078.0), 
( 516677.0,3711078.0), ( 516777.0,3711078.0), c 516877.0,3711078.0), ( 516977.0,3711078.0), ( 517077.0,3711078.0), 
c 517177.0,3711078.0), ( 515277.0,3710978.0), c 515377.0,3710978.0), ( 515477.0,3710978.0), ( 515577.0,3710978.0), 
( 515677.0,3710978.0), ( 515777.0,3710978.0), ( 515877.0,3710978.0), ( 515977.0,3710978.0), ( 516077.0,3710978.0), 
( 516177.0,3710978.0), ( 516277.0,3710978.0), ( 516377.0,3710978.0), ( 516477.0,3710978.0), ( 516577.0,3710978.0), 
( 516677.0,3710978.0), ( 516777.0,3710978.0), ( 516877.0,3710978.0), ( 516977.0,3710978.0), ( 517077.0,3710978.0), 
( 517177.0,3710978.0), ( 515277.0,3710878.0), ( 515377.0,3710878.0), ( 515477.0,3710878.0), ( 515577.0,3710878.0), 
( 515677.0,3710878.0), ( 515777.0,3710878.0), ( 515877.0,3710878.0), ( 515977.0,3710878.0), ( 516077.0,3710878.0), 
( 516177.0,3710878.0), ( 516277.0,3710878.0), ( 516377.0,3710878.0), ( 516477.0,3710878.0), ( 516577.0,3710878.0), 
( 516677.0,3710878.0), ( 516777.0,3710878.0), ( 516877.0,3710878.0), ( 516977.0,3710878.0), ( 517077.0,3710878.0), 
( 517177.0,3710878.0), ( 515277.0,3710778.0), ( 515377.0,3710778.0), ( 515477.0,3710778.0), ( 515577.0,3710778.0), 
( 515677.0,3710778.0), ( 515777.0,3710778.0), ( 515877.0,3710778.0), ( 515977.0,3710778.0), ( 516077.0,3710778.0), 
( 516177.0,3710778.0), ( 516277.0,3710778.0), ( 516377.0,3710778.0), ( 516477.0,3710778.0), ( 516577.0,3710778.0), 
( 516677.0,3710778.0), ( 516777.0,3710778.0), ( 516877.0,3710778.0), ( 516977.0,3710778.0), ( 517077.0,3710778.0), 
( 517177.0,3710778.0), ( 515277.0,37:0678.0), ( 515377.0,3710678.0), ( 515477.0,3710678.0), ( 515577.0,3710678.0), 
( 515677.0,3710678.0), ( 515777.0,3710678.0), ( 515877.0,3710678.0), ( 515977.0,3710678.0), ( 516077.0,3710678.0), 
( 516177.0,3710678.0), ( 516277.0,3710678.0), ( 516377.0,3710678.0), ( 516477.0,3710678.0), ( 516577.0,3710678.0), 
c 516677.0,3710678.0), ( 516777.0,3710678.0), ( 516877.0,3710678.0), ( 516977.0,3710678.0), ( 517077.0,3710678.0), 
( 517177.0,3710678.0), ( 515277.0,3710578.0), ( 515377.0,3710578.0), ( 515477.0,3710578.0), ( 515577.0,3710578.0), 
c 515677.0,3710578.0), ( 515777.0,3710578.0), ( 515877.0,3710578.0), ( 515977.0,3710578.0), ( 516077.0,3710578.0), 
( 516177.0,3710578.0), c 516277.0,3710578.0), ( 516377.0,3710578.0), ( 516477.0,3710578.0), ( 516577.0,3710578.0), 
( 516677.0,3710578 .0). c 516777 .0,3710578.0). ( 516877 .o ,3710578.0). ( 516977 .o ,3710578.0). ( 517077 .o ,3710578.0). 
( 517177.0,3710578.0), ( 515277.0,3710478.0), ( 515377.0,3710478.0), ( 515477.0,3710478.0), ( 515577.0,3710478.0), 
( 515677.0,3710478.0), ( 515777.0,3710478.0), ( 515877.0,3710478.0), ( 515977.0,3710478.0), ( 516077.0,3710478.0), 
( 516177.0,3710478.0), ( 516277.0,3710478.0), ( 516377.0,3710478.0), ( 516477.0,3710478.0), ( 516577.0,3710478.0), 
( 516677.0,3710478.0), ( 516777.0,3710478.0), ( 516877.0,3710478.0), ( 516977.0,3710478.0), ( 517077.0,3710478.0), 
( 517177.0,3710478.0), ( 515277.0,3710378.0), ( 515377.0,3710378.0), ( 515477.0,3710378.0), ( 515577.0,3710378.0), 
c 515677.0,3710378.0), ( 515777.0,3710378.0), ( 515877.0,3710378.0), ( 515977.0,3710378.0), ( 516077.0,3710378.0), 
( 516177.0,3710378.0), c 516277.0,3710378.0), ( 516377.0,3710378.0), ( 516477.0,3710378.0), ( 516577.0,3710378.0), 
( 516677.0,3710378.0), c 516777.0,3710378.0), ( 516877.0,3710378.0), ( 516977.0,3710378.0), ( 517077.0,3710378.0), 
( 517177.0,3710378.0), ( 515277.0,3712276.0), ( 515377.0,3712276.0), ( 515477.0,3712276.0), ( 515577.0,3712276.0), 
( 515677.0,3712276.0), ( 515777.0,3712276.0), ( 515877.0,3712276.0), ( 515977.0,3712276.0), ( 516077.0,3712276.0), 
( 516177.0,3712276.0), ( 516277.0,3712276.0), ( 516377.0,3712276.0), ( 516477.0,3712276.0), ( 516577.0,3712276.0), 
( 516677.0,3712276.0), ( 516777.0,3712276.0), ( 516877.0,3712276.0), ( 516977.0,3712276.0), ( 517077.0,3712276.0), 
( 517177.0,3712276.0), ( 515277.0,3712376.0), ( 515377.0,3712376.0), ( 515477.0,3712376.0), ( 515577.0,3712376.0), 
( 515677.0,3712376.0), ( 515777.0,3712376.0), ( 515877.0,3712376.0), ( 515977.0,3712376.0), ( 516077.0,3712376.0), 
( 516177.0,3712376.0), ( 516277.0,3712376.0), ( 516377.0,3712376.0), ( 516477.0,3712376.0), ( 516577.0,3712376.0), 
( 516677.0,3712376.0), ( 516777.0,3712376.0), ( 516877.0,3712376.0), ( 516977.0,3712376.0), ( 517077.0,3712376.0), 
( 517177.0,3712376.0), ( 515277.0,3712476.0), ( 515377.0,3712476.0), ( 515477.0,3712476.0), ( 515577.0,3712476.0), 
( 515677.0,3712476.0), ( 515777.0,3712476.0), ( 515877.0,3712476.0), ( 515977.0,3712476.0), ( 516077.0,3712476.0), 





f ,• 
I 517277.0,3717176.0), ( 518277.0,3717176.0), ( 519277.0,3717176.0), ( 520277.0,3717176.0), ( 521277.0,3717176.0), 
C 5ZZZ77.0,3717176.0), ( 511277.0,3713176.0), ( 512277.0,3713176.0), ( 513277.0,3713176.0), ( 514277.0,3713176.0), 
( 511277.0,3712176.0), ( 512277.0,3712176.0), ( 513277.0,3712176.0), ( 514277.0,3712176.0), ( 511277.0,3711176.0), 

r ( 512277.0,3711176.0), ( 513277.0,3711176.0), ( 514277.0,3711176.0), ( 511277.0,3709378.0), ( 512277.0,3709378.0), 
' ( 513277.0,3709378.0), ( 514277.0,3709378.0), ( 515277.0,3709378.0), ( 516277.0,3709378.0), ( 517277.0,3709378.0), 

( 518277.0,3709378,0), ( 519277.0,3709378.0), ( 520277.0,3709378.0), ( 521277.0,3709378.0), ( 522277.0,3709378.0), 

e"· 
( 511277.0,3708378.0), ( 512277.0,3708378.0), ( 513277.0,3708378.0), ( 514277.0,3708378.0), ( 515277.0,3708378.0), 
( 516277.0,3708378.0), ( 517277.0,3708378.0), ( 518277.0,3708378.0), ( 519277.0,3708378.0), ( 520277.0,3708378.0), 

! ( 521277.0,3708378.0), ( 522277.0,3708378.0), ( 511277.0,3707378.0), ( 512277.0,3707378.0), ( 513277.0,3707378.0), 
( 514277.0,3707378.0), ( 515277.0,3707378.0), ( 516277.0,3707378.0), ( 517277.0,3707378.0), ( 518277.0,3707378.0), 
( 519277.0,3707378.0), ( 520277.0,3707378.0), ( 521277.0,3707378.0), C 5ZZZ77.0,3707378.0), ( 511277.0,3706378.0), 

I 
I 512277.0,3706378.0), ( 513277.0,3706378.0), ( 514277.0,3706378.0), ( 515277.0,3706378.0), ( 516277.0,3706378.0), 
( 517277.0,3706378.0), ( 518277.0,3706378.0), ( 519277.0,3706378.0), ( 520277.0,3706378.0), ( 521277.0,3706378.0), 
C 5ZZZ77.0,3706378.0), ( 523277.0,3706378.0), ( 522402.0,3710378.0), ( 522402.0,3711378.0), ( 522402.0,3712378.0), 

i' ( 511277.0,3714176.0), ( 512277.0,3714176.0), ( 513277.0,3714176.0), ( 514277.0,3714176.0), ( 515277.0,3714176.0), 
( 516277.0,3714176.0), ( 517277.0,3714176.0), ( 518277.0,3714176.0), ( 519277.0,3714176.0), ( 520277.0,3714176.0), 
( 521277.0,3714176.0), ( 522277.0,3714176.0), ( 511277.0,3715176.0), ( 512277.0,3715176.0), ( 513277.0,3715176.0), 
( 514277.0,3715176.0), ( 515277.0,3715176.0), ( 516277 .0,3715176.0). ( 517277.0,3715176.0), ( 518277.0,3715176.0), 
( 519277.0,3715176.0), ( 520277.0,3715176.0), ( 521277.0,3715176.0), C 5ZZZ77.0,3715176.0), ( 511277.0,3716176.0), 
( 512277.0,3716176.0), ( 513277.0,3716176.0), ( 514277.0,3716176.0), ( 515277.0,3716176.0), ( 516277.0,3716176.0), 
( 517277.0,3716176.0), ( 518277.0,3716176.0), ( 519277.0,3716176.0), ( 520277.0,3716176.0), ( 521277.0,3716176.0), 
( 522277.0,3716176.0), ( 511277.0,3717176.0), ( 512277.0,3717176.0), ( 513277.0,3717176.0), ( 514277.0,3717176.0), 
( 515277.0,3717176.0), ( 516277.0,3717176.0), ( 517277.0,3717176.0), ( 518277.0,3717176.0), ( 519277.0,3717176.0), 
( 520277.0,3717176.0), ( 521277.0,3717176.0), ( 522277.0,3717176.0), ( 511277.0,3713176.0), ( 512277.0,3713176.0), 
( 513277.0,3713176.0), ( 514277.0,3713176.0), ( 511277.0,3712176.0), ( 512277.0,3712176.0), ( 513277.0,3712176.0), 
( 514277.0,3712176.0), ( 511277.0,3711176.0), ( 512277.0,3711176.0), ( 513277.0,3711176.0), ( 514277.0,3711176.0), 
( 516500.0,3708100.0), ( 518100.0,3709350.0), ( 514500.0,3708800.0), ( 517300.0,3714400.0), ( 

I 
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' 
I ' 
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'' 
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- I. P. • CNI)EN • CO SCREEN • SHY/LONG 1982 IIIIARY -
* ELEVATION HEIGHTS II METERS * 

* FOR THE DISCIETE RECEPTOR POINTS * 

• • • • T • ELE. • • • • T • ELE. • • • • T • ELE • 

. . . . . . . . . . . . . --. ---. . ------ ----. --. ---. - - -- ---. ---. . . ---. -------
522402.0 3712378.0 30.48006 511277.0 3714176.0 36.57912 512277.0 3714176.0 ' 36.57912 

513277.0 3714176.0 33.53112 514277.0 3714176.0 30.48006 515277.0 3714176.0 48.77114 
516277.0 3714176.0 48.77114 51n77.o 3714176.0 70.10109 518277.0 3714176.0 33.53112 
519277.0 3714176.0 27.42900 520277.0 3714176.0 30.48006 521277.0 3714176.0 30.48006 
522277.0 3714176.0 30.48006 511277.0 3715176.0 45.no09 512277.0 3715176.0 60.96012 
513277.0 3715176.0 39.62103 514277.0 3715176.0 51.81915 515277.0 3715176.0 54.16106 
516277.0 3715176.0 39.62103 51n77.o 3715176.0 30.48006 518277.0 3715176.0 30.48006 
519277.0 3715176.0 27.42900 520277.0 3715176.0 24.31100 521277.0 3715176.0 30.48006 
522277.0 3715176.0 30.48006 511277.0 3716176.0 60.96012 512277.0 3716176.0 39.62103 
513277.0 3716176.0 51.81915 514277.0 3716176.0 60.96012 515277.0 3716176.0 70.10109 
516277.0 3716176.0 24.31100 51n77.o 3716176.0 30.48006 518277.0 3716176.0 30.48006 
519277.0 3716176.0 30.48006 520277.0 3716176.0 33.53112 521277.0 3716176.0 27.42900 
522277.0 3716176.0 27.42900 511277.0 3717176.0 48.77114 512277.0 3717176.0 54.16106 
513277.0 3717176.0 60.96012 514277.0 3717176.0 60.96012 515277.0 3717176.0 42.66904 
516277.0 3717176.0 30.48006 51n77.o 3717176.0 30.48006 518277.0 3717176.0 33.53112 
519277.0 3717176.0 36.57912 520277.0 3717176.0 30.48006 521277.0 3717176.0 27.42900 
522277.0 3717176.0 27.42900 511277.0 3713176.0 42.66904 512277.0 3713176.0 36.57912 
513277.0 3713176.0 36.57912 514277.0 3713176.0 36.57912 511277.0 3712176.0 36.57912 
512277.0 3712176.0 39.62103 513277.0 3712176.0 39.62103 514277.0 3712176.0 33.53112 
511277.0 3711176.0 48.77114 512277.0 3711176.0 64.01117 513277.0 3711176.0 39.62103 
514277.0 3711176.0 45.no09 516500.0 3708100.0 67.66878 518100.0 3709350.0 79.25121 
514500.0 3708800.0 80.47041 517300.0 3714400.0 76.20015 



• 

- 1. P. • CAIDEN • 1:0 scaEEN • SIIV/LIIIG 1982 IIIIARY ... 
EIIIS$1111 IIATE 

TYPE.O, 1 
T II (GRAMS/SEC) 
T A IIIIIBER TTPE.Z 

- SOURCE DATA ... 

TEMP. EXIT VEL. 
TTPEaD TTPE•O 

(DEG.K); (M/SEC>; ILDG. ILDG. ILDG. 
lASE VERT.DIM NORZ.DIM DIAMETER HEIGHT LENGTH IIIDTH 

ICIUIICE P K PART. (GRAMS/SEC) X T ELEV. HEIGHT TTP£•1 TTPE•1,2 TTPE•D TTPE•O TTPE•D TTPE•D 
IUIIIER E E CATS. *PER METER"Z (METERS) (METERS) (METERS) (METERS) (METERS) (METERS) (METERS) (METERS) (METERS) (METERS) 

f! ............................................................................................. .. 

, 0 0 0 0.65066£-Dt 516323.0 3711890.0 34.4 22.86 427.59 16.61 3.42 13.60 93.98 93.98 
., * CALM IIClJRS (•1) FOR DAT 2 * 0 0 0 0 0 0 0 0 0 0 0 0 . 0 0 0 0 0 0 0 1 1 1 0 0 
, * CALM HOURS (•1) FOR DAY 4 * 0 0 0 0 0 0 0 0 0 D 0 0 0 0 0 0 1 1 1 0 0 0 0 0 

* CALM HOURS (•1) FOR DAY 6 * 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 
* CALM HOURS (•1) FOR DAY 7 * t 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

• * CALM HOURS (•1) FOR DAY I * 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 
~ • CALM HOURS (•1) FOR DAY 9 * 0 0 1 1 1 1 0 1 0 0 0 0 0 0 0 0 0 D 0 1 1 D 1 0 

* CALM HOURS (•1) FOR DAY 12 * 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 
*CALM HOURS (•1) FOR DAY 14 * 0 0 0 0 0 0 1 1 1 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 

0 • CALM HOURS (•1) FOR DAY 15 * 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 
· •· • CALM HOURS (•1) FOR DAY 16 * 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

* CALM HOURS (•1) FOR DAY 21 * 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 
0 * CALM HOURS (•1) FOR DAY 23 * 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 
• * CALM HOURS (•1) FOR DAY 24 * 1 1 1 1 0 1 0 1 1 0 D D D D D 0 D D 1 1 D 0 0 0 

*CALM HOURS (•1) FOR DAY 26 * 0 D D D 0 1 1 1 0 D D D D D D D D 0 0 0 0 0 0 0 
*CALM HOURS (•1) FOR DAY 28 * 0 D D D D 1 D 1 D D D D D D D D D D D 0 D D D D 

e • CALM HOURS (•1) FOR DAY 31 * D D D 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 
{ * * CALM HOURS (•1) FOR DAY 32 * 1 0 0 D D D 0 0 0 0 0 0 0 0 0 0 D 0 0 0 0 0 0 0 

*CALM HOURS (•1) FOR DAY 39 * D 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 
* CALM HOURS (•1) FOR DAY 43 * D 0 0 D 0 0 1 D D D 0 0 D 0 0 0 0 0 0 0 0 0 0 0 

· * · * CALM HOURS (•1) FOR DAY 44 * 0 D D 0 D 0 0 D D D 0 0 D 0 D 0 0 0 1 1 1 D 0 1 
* * CALM HOURS (•1) FOR DAY 48 * 0 0 D 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 D 0 0 

* CALM HOURS (•1) FOR DAY 49 * 0 D 0 0 D 0 D 0 0 0 D 0 D D D D D D 1 1 ~ D D 1 
~ * CALM HOURS (•1) FOR DAY 50 * 1 D 0 1 D D 0 0 0 D 0 D D D D D D D D 1 1 1 D 1 
* *CALM HOURS (•1) FOR DAY 51 * D 1 1 D 1 1 D 0 D 0 D D D D D 0 D D D D D D 
• * CALM HOURS (•1) FOR DAY 52 * D 0 C 0 0 0 0 0 D 0 0 0 0 0 0 0 D 0 1 0 0 1 1 1 

* CALM HOURS (•1) FOR DAY 53 * 1 1 1 0 D 0 1 0 D 0 0 0 0 0 0 0 D 0 0 0 D 0 D D 
* *CALM HOURS (•1) FOR DAY 55* 0 0 0 D 0 D 0 1 0 0 D 0 0 0 0 0 0 0 0 0 0 0 D D 
• * CALM HOURS (•1) FOR DAY 58 * 0 0 0 0 0 D D 0 0 0 0 0 0 D D 0 D 0 D D D 0 0 1 

* CALM HOURS (•1) FOR DAY 59 * 0 0 0 0 1 0 0 D 0 D 0 D D 0 0 0 0 0 0 1 1 0 0 0 
*CALM HOURS (•1) FOR DAY 60 * 1 0 0 0 0 0 0 0 0 0 D 0 0 0 0 0 0 0 1 0 0 0 0 0 

* * CALM HOURS (•1) FOR DAY 61 * D 0 D 1 0 0 D 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 • CALM HOURS (•1) FOR DAY 66 * 0 D D D 0 0 0 0 D D D D 0 0 0 0 0 D 1 1 1 1 1 D 

• CALM HOURS (•1) FOR DAY 73 * 0 0 0 0 0 D D 0 0 D D D D D 0 0 0 D 1 0 0 0 0 0 
* CALM HOURS (•1) FOR DAY 75 * 0 0 0 0 0 0 0 0 0 0 0 D 0 0 0 0 0 1 0 1 0 0 0 0 

0 • CALM HOURS (•1) FOR DAY 76 * D 0 1 1 1 0 1 D D 0 0 D D D D D D 0 0 0 D 0 0 0 
e· *CALM HOURS (•1) FOR DAY 77 * 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

* CALM HOURS (•1) FOR DAY 83 * 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 
0 * CALM HOURS (•1) FOR DAY 84 * 0 1 1 1 1 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
* * CALM HOURS (•1) FOR DAY 87 * 0 0 0 0 0 D 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 
- '* CALM HOURS (•1) FOR DAY 88 * 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

*CALM HOURS (•1) FOR DAY 90 * 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 1 
* * CALM HOURS (•1) FOR DAY 91 * 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
o *CALM HOURS (•1) FOR DAY 93 * 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 1 

*CALM HOURS (•1) FOR DAY 94 * 1 1 0 0 0 1 0 0 0 0 0 0 0 0 D 0 0 0 0 0 0 0 0 
• CALM HOURS (•1) FOR DAY 99 * 0 D 0 0 0 D D D D 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 

• *CALM HOURS (•1) FOR DAY 100 * 0 0 0 0 1 0 D 0 D 0 D 0 0 0 0 0 0 D D 0 0 1 0 D 
o ~• CALM HOURS (•1) FOR DAY 101 * 0 0 0 D 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

* CALM HOURS (:1) FOR DAY 103 * D 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 
• *CALM HOURS (•1) FOR DAY 104 * 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 
o 1• CALM HOURS (•1) FOR DAY 113 * 0 0 0 0 0 D 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 1 
• *CALM HOURS (:1) FOR DAY 114 * 1 1 0 1 1 1 0 0 0 0 0 D 0 0 D 0 0 0 0 0 0 0 1 

* CALM HOURS (:1) FOR DAY 117 * 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 



• CAUl NCIUit$ (•1) fOR DAY 194 * 1 1 1 
" CAlli NCIUitS (•1) fOR DAY 195 * 1 0 0 
• CAlli NCIUitS C•1l FOR DAY 196 * D D 1 
* CALli NCIUitS (•1) FOR DAY 197 * D 0 0 
* CAUl NCIUitS 1•1) FOR DAY 199 * 1 0 1 
* CAUl HOURS (•1) FOR DAY 200 * 0 0 1 

, , * CAUl NCIUitS (•1) FOR DAY 201 * 1 1 0 
* CAUl HOURS (•1) FOR DAY 202 * 1 1 1 
• CALli NCIUitS (•1) FOR DAY 203 • 1 1 1 
* CAUl NCIUitS (•1) FOR DAY 204 * 1 1 1 

. ·; • CAUl NCIUitS (•1) FOR DAY 206 * 1 1 1 
• CAUl NCIUitS (•1) FOR DAY 207 • 1 0 1 
• CALli NCIUitS (•1) FOR DAY 208 * D 0 0 
• CAUl HOURS (•1) FOR DAY 209 * 1 0 0 
* CAUl HOURS (•1) FOR DAY 210 * 1 1 1 
• CAUl NCIUitS (•1) FOR DAY 211 * 0 0 0 
* CAUl NCIUitS (•1) FOR DAY 212 * 1 1 0 
* CALli HOURS (•1) FOR DAY 213 • 0 0 0 
• CAlli HOURS (•1) FOR DAY 214 * 0 0 0 
• CALli HOURS (•1) FOR DAY 216 * 0 0 D 
• CALli HOURS (•1) FOR DAY 217 • 1 1 1 
* CALli HliURS (•1) FOR OAT 218 * 1 1 1 
• CALli HOURS (•1) FOR DAY 219 * 1 0 0 
* CALli HOURS (•1) FOR OAT 220 * 1 1 1 
* CAlli HOURS (•1) FOR DAY 221 * 1 0 
* CALli HOURS (•1) FOR DAY 222 * 0 0 1 
* CALli HOURS (•1) FOR DAY 223 * 0 1 0 
* CALli HOURS (•1) FOR DAY 224 * 0 1 1 
* CALli HOURS (•1) FOR DAY 227 * 1 1 0 
* CALM HliURS (•1) FOR DAY 228 * 0 0 1 
*CALM HOURS (•1) FOR DAY 229 * 0 0 0 
* CALM HOURS (•1) FOR DAY 230 * 0 0 0 
* CALM HliURS (•1) FOR DAY 231 * 0 0 0 

. * CALli HOURS (•1) FOR DAY 232 * 1 1 1 
* CALM HOURS (•1 ) FOR DAY 233 * 1 1 
* CALM HOURS (•1) FOR DAY 234 * 1 1 0 

1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 1 1 
111000000000000100100 
1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1 1 1 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1 0 1 
1 1 1 1 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 1 
1 1 1 1 0 0 1 0 0 0 0 0 0 0 0 0 1 1 1 1 1 
1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1 
0 0 1 , 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1 1 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 
1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 
0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 1 
0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 
0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 1 
1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 
1 1 1 0 0 0 0 0 0 0 0 0 u 0 0 0 0 1 1 1 
1 0 1 1 1 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 
1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 
1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 
0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 
0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 
1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 
1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 
0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 

* CALM HOURS (•1) FOR DAY 239 * 0 0 0 0 
* CALM HOURS (•1) FOR OAT 240 * 0 0 0 1 
* CALM HOURS (•1) FOR DAY 241 * 1 1 1 1 
* CAlM HOURS (•1 ) FOR DAY 242 * 1 .1 0 0 
* CALli HOURS (•1 l FOR DAY 243 * 1 1 1 1 
* CALM HOURS (•1) FOR DAY 244 * 0 0 0 0 
* CALM HOURS (•1 l FOR DAY 245 * 0 0 0 0 
* CALM HOURS (•1) FOR DAY 246 * 0 0 0 1 
* CALM HOURS (•1) FOR DAY 247 * 0 0 1 0 
* CALM HOURS (•1) FOR DAY 248 * 0 1 1 1 
* CALM HOURS (•1) FOR DAY 249 * 0 0 1 1 
* CALM HOURS (•1) FOR DAY 250 * 0 1 1 1 
* CALM HOURS (•1) FOR DAY 251 * 0 0 0 0 
* CALM HOURS (•1l FOR DAY 252 * 0 0 1 1 
* CALM HOURS (•1) FOR DAY 253 * 1 1 1 0 

1 1 1 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 1 1 
1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 
0 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1 1 
1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 
1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 
1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 
1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 
1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 
1 1 1 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 1 1 1 
1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 
1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 1 1 
1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 
1 1 1 1 0 0 0 0 0 0 0 1 0 1 0 1 1 1 

. * CALM HOURS (•1) FOR DAY 257 * 0 0 0 0 
* CALM HOURS (•1) FOR DAY 258 * 1 1 1 1 
* CALM HOURS (•1) FOR DAY 259 * 0 0 0 0 
* CALM HOURS (•1) FOR DAY 260 * 1 0 0 0 
* CALM HOURS (•1) FOR DAY 261 * 0 1 1 1 
* CALM HOURS C•1l FOR DAY 262 * 0 0 0 0 
* CALM HOURS (•1) FOR DAY 264 * 0 0 0 0 
* CALM HOURS (•1 ) FOR DAY 265 * 0 1 1 
* CALM HOURS (•1) FOR OAT 266 * 1 0 1 
* CALM HOURS (•1) FOR DAY 267 * 0 0 1 
* CALM HOURS (•1) FOR DAY 268 * 1 0 1 1 
* CALM HOURS C•1l FOR DAY 269 * 1 0 0 0 
* CALM HOURS (•1) FOR DAY 272 * 0 0 0 0 
* CALM HOURS C•1l FOR DAY 273 * 1 1 1 
* CALM HOURS (•1> FOR DAY 274 * 1 0 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 1 1 
1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1 1 1 1 0 
1 1 1 0 0 

0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 

0 0 
0 0 

0 

1 
0 



* CAUl IIIIUitS (•1) fCIR DAY 275 * , , , , , , 1 1 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 
* CAUl IIIIUitS (•1) fCIR DAY 276 * 1 1 0 , 1 0 1 1 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 
* CAUl IICUIIS (a1) fCIR OAT 277 * 1 1 1 , 1 1 1 1 0 0 0 0 0 0 0 0 0 D 0 1 1 1 1 
* CAUl IICUIIS (•1) fCIR OAT 278 * 1 1 1 1 1 , 1 0 0 D 0 0 0 0 0 0 0 0 0 0 0 D 0 
* CAUl ICIURS -(•1) fCIR OAT 279 * 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 
* CAUl IICUIIS (•1) FOR OAT 280 * 0 0 0 1 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 
* CALM IICUIIS (•1) fCIR OAT 213 * 0 0 0 0 1 1 , 0 0 0 0 0 0 0 1 0 0 1 1 
* CAUl IICUIIS (•1) fCIR OAT 284 * 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 
* CAUl ICIURS C•1) FOR OAT 286 * 0 0 0 0 0 0 0 0 D 0 0 D 0 0 1 1 D 0 1 
0 CALM ICIURS (•1) fCIR DAY 287 ° 0 0 D 0 1 1 0 0 0 1 0 0 0 0 1 0 1 1 1 
* CALM ICIURS (•1) FOR DAY 288 * 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 1 0 

i ' * CAUl IICUIIS (•1) FOR DAY 289 * 0 0 1 1 0 0 0 0 0 0 0 0 0 0 1 1 1 0 
* CAUl IICUIIS (•1) fCIR OAT 290 * 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 1 0 0 
* CAUl IICUIIS (•1) fCIR OAT 293 * 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 
* CALM ICIURS (•1) FOR OAT 297 * 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 1 1 1 
* CAUl IICUIIS (•1) FOR OAT 298 * 1 0 0 1 1 0 0 0 0 0 0 1 1 1 1 1 1 1 
* CAUl IICUIIS (•1) FOR DAY 299 * 1 1 1 1 0 1 1 1 0 0 D 1 1 1 1 1 1 1 
* CAUl IlGURS (•1) FOR DAY 300 * 0 0 1 1 1 0 0 0 0 0 0 0 0 D 0 0 0 0 0 

r * CALM IlGURS (•1) FOR DAY 302 * D 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 1 0 
* CAUl IICUIIS (•1) FOR OAT 303 * 0 D 0 0 D 0 0 0 0 0 0 0 0 1 1 1 D 0 0 0 
* CALM IICIUIIS (•1) FOR DAY 308 * D D 0 D D 1 D 0 0 0 0 0 0 D 1 1 1 1 1 1 
* CALM HOURS (•1) FOR DAY 309 * 1 1 1 1 1 1 1 0 0 D 0 0 0 0 0 D 1 1 0 0 0 0 
* CALM HOURS C•1) FOR DAY 310 * 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 
* CAUl HOURS (•1) fOR DAY 311 ° 0 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 
* CALM HOURS (•1) FOR DAY 312 * 0 1 1 1 1 D 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 
* CALM IICIUIIS (•1) FOR DAY 313 * 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
* CALM HOURS C•1) FOR DAY 314 * 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
*CALM HOURS C•1) FOR DAY 317 * 0 0 0 0 D 0 0 0 0 0 0 0 0 0 0 1 1 0 0 1 0 1 
* CALM HOURS (•1) FOR DAY 319 * 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 
* CALM HOURS (•1) FOR DAY 320 * 1 1 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
* CALM HOURS (=1) FOR DAY 322 * 1 0 0 0 0 1 1 1 1 0 1 1 1 0 0 0 0 0 1 0 0 1 1 
* CALM HOURS (•1) FOR DAY 323 * 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1 0 1 1 1 
* CALM HOURS (•1) FOR DAY 324 * 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 0 
* CALM HOURS (•1) FOR DAY 325 * 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 0 1 0 
* CALM HOURS (•1) FOR DAY 327 * 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
* CALM HOURS (•1) FOR DAY 337 * 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1 1 
*CALM HOURS (•1) FOR DAY 339 * 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 
* CALM HOURS (•1) FOR OAT 340 * 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 1 0 1 1 1 1 1 
*CALM HOURS (•1) FOR DAY 341 * 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 1 0 0 1 1 0 
* CALM HOURS (•1) FOR DAY 347 * 0 0 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
* CALM HOURS (•1) FOR OAT 348 * 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 1 1 1 
* CALM HOURS (•1) FOR OAT 349 * 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 
* CALM HOURS (•1) FOR DAY 350 * 1 0 1 1 0 0 1 1 1 0 0 0 0 0 0 0 0 1 1 1 1 1 1 
* CALM HOURS (:1) FOR DAY 351 * 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
* CALM HOURS (•1) FOR DAY 353 * 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 
* CALM HOURS (•1) FOR DAY 354 * 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 
* CALM HOURS (•1) FOR DAY 355 * 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
* CALM HOURS (•1) FOR DAY 363 * 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 
* CALM HOURS (•1) FOR DAY 364 * 1 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 1 1 
* CALM HOURS (•1) FOR DAY 365 * 1 1 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
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( * NIGHEST 1-IIOUR AVERAGE CONCENTRATICII (MICROGRAIIS/aJBIC METER) • 
• FROM ALL SOURCES • 

• FOR TNE DISCRETE RECEPTOR POINTS * 

• X • • y • CON. (DAY ,IIIIJR) • X • • y • CON. (DAY,HOUR) 
~; . . . . . . . . . - . . --. . . . . . . . . . -. . . . . . . . . - ~ . . . . -. - -- - - . . -. . -- - ---------
r 

516276.1 37113711.0 9.58725 (107, 13) 516411.0 3712159.0 21.16797 (141, 13) 
516679.3 3711159.0 1.00842 (142, 11) 516679.3 37113711.0 6.18517 ( 95,16) 
517079.3 37113711.0 6.88355 (217, 12) 517079.3 3711549.0 1.96824 (195, 15) 
517530.5 3711418.0 7.07101 (212,14) 517530.5 3711317.0 8.71054 (195, 15) 
518743.9 3711171.0 5.97550 (206,13) 518743.9 3711573.0 5.93144 (161, 11) 
519914.6 3711573.0 6.41039 (151, 7) 519914.6 3711171.0 4.60899 (123, 6) 
520304.8 3711171.0 4.84568 (123, 6) 520304.1 3711024.0 5.06104 (218, 7) 
520707.2 3711024.0 5.34928 (123, 6) 520117.0 3711628.0 5.62718 (151, 7) 
520402.3 3712176.0 5.21873 (180, 1) 518707.2 3712176.0 6.06034 (218, 9) 
518707.2 3712030.0 6.27172 (209,14) 518280.4 3712030.0 6.83785 (209,14) 
518280.4 3712250.0 6.95753 (161,12) 518060.9 3712335.0 7.45217 (191,11) 
518060.9 37128711.0 7.10182 (209, 15) 517426.8 3712878.0 7.33468 (165, 13) 
517426.8 3713079.0 7.64720 (222,11) 516993.9 3713079.0 8.09962 (180,12) 
516993.9 3713280.0 7.11024 (239,14) 516603.7 3713280.0 8.94554 (236,12) 
516603.7 3712884.0 8.58339 (236,13) 516372.0 3712884.0 8.91751 (125,14) 
516372.0 3712798.0 8.53775 (125,14) 516256.2 3712774.0 10.57817 (102,13) 
516276.8 3711378.0 9.58725 (107, 13) 516264.6 3712122.0 20.85358 (102,12) 

'\. 
' 516264.6 3711598.0 15.67996 (107, 13) 516008.5 3712006.0 12.16926 (229,15) 

516008.5 3712122.0 7.86585 (227,21) 516115.2 3712189.0 17.35140 (218,19) 
516179.3 3712061.0 21.08109 (218,19) 516179.3 3712122.0 16.10753 (218,19) 
516264.6 3712122.0 20.85358 (102,12) 515277.0 3711278.0 6.95966 (113,13) 
515377.0 3711278.0 8.032711 (111,13) 515477.0 3711278.0 10.18913 (111,13) 
515577.0 3711278.0 9.68781 (111, 13) 515677.0 3711278.0 8.34403 (111,12) 
515m.o 3711278.0 7.84684 (241, 12) 515877.0 3711278.0 8.83701 (241,12) 

l: . 
515977.0 3711278.0 7.57999 (241. 12) 516077.0 3711278.0 12.40656 (107,12) 

i 516177.0 3711278.0 11.59414 (107, 13) 516277.0 3711278.0 8.25325 (107,13) 
516377.0 3711278.0 9.41118 (259,18) 516477.0 37112711.0 10.86505 (345,17) 
516577.0 3711278.0 10.39023 (162,21) 516677.0 3711278.0 7.49246 (142,11) 
516m.o 3711278.0 7.47921 (208, 13) 516877.0 3711278.0 7.73254 (224,13) 
516977.0 3711278.0 7.25723 (224, 13) 517077.0 3711278.0 6.40994 (217,12) 
517177.0 3711278.0 5.89788 (204, 15) 515277.0 3711178.0 8.66485 (111,13) 
515377.0 3711178.0 10.45969 (111,13) 515477.0 3711178.0 8.95647 (111,13) 
515577.0 3711178.0 8.85643 (111,12) 515677.0 3711178.0 7.69728 (111,12) 
515m.o 3711178.0 7.66955 (202,15) 515877.0 3711178.0 7.65439 (241,12) 
515977.0 3711178.0 7.91358 (231,11) 516077.0 37111711.0 12.06289 (107, 12) 
516177.0 3711178.0 10.26399 (107,13) 516277.0 3711178.0 8.18464 (122, 13) 
516377.0 3711178.0 8.41700 (185,12) 516477.0 3711178.0 8.35160 (185,12) 
516577.0 3711178.0 8.94916 (201,14) 516677.0 3711178.0 8.08495 (142,11) 
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* HIGHEST 1-IICIJR AVERAGE COIICENTRATJOII (MICIIOGRAIIS/CUIIC METER) • 
[ * FRCII ALL SOURCES * 

* FOR THE DISCRETE RECEPTOR POINTS * 

• X • • y. CCIII • (DAY ,IICUt) • X • • y • CON. (DAY,IIOUII) 
' I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - --. -. --. . - - - -. . - ------. . -- ---. -. . 

516m.o 3711171.0 7.52409 (208, 13) 516877.0 3711171.0 7.19716 (208, 13) 
516977.0 3711171.0 6.40563 ( 95, 16) 517077.0 3711171.0 6.36168 (204, 16) 
517177.0 3711171.0 5.29618 (121. 13) 515277.0 3711071.0 10.07136 (111, 13) 
515377.0 3711071.0 8.41313 (111,13) 515477.0 3711071.0 8.53025 (111, 12) 
515577.0 3711071.0 •• 12056 (111,12) 515677.0 3711071.0 8.39058 (202, 15) 
515m.o 3711071.0 9.41573 (202,15) 515877.0 3711071.0 7.50977 (250, 12) 
515977.0 3711071.0 8.93904 (107, 12) 516077.0 3711071.0 10.06775 (107, 12) 
516177.0 3711071.0 10.29353 (107, 13) 516277.0 3711071.0 7.88479 (122, 13) 
516377.0 3711071.0 7.91653 (185, 12) 516477.0 3711071.0 8.00286 (185,12) 
516577.0 3711071.0 •• 16004 (262, 15) 516677.0 3711071.0 7.31085 (142, 11) 
516m.o 3711071.0 6.54667 C208, 13) 516877.0 3711071.0 6.66883 (208, 13) 
516977.0 3711071.0 8.96161 (95,16) 517077.0 3711071.0 6.60297 (204, 16) 
517177.0 3711078.0 7.13957 (204, 16) 515277.0 3710971.0 8.74442 (251,12) 
515377.0 3710978.0 9.30014 (111,12) 515477.0 3710971.0 7.41734 (111,12) 
515577.0 3710978.0 7.61784 (249, 12) 515677.0 3710971.0 10.10965 (202,15) 
515m.o 3710978.0 8.51562 (202, 15) 515877.0 3710971.0 7.45989 (250,12) 
515977.0 3710978.0 11.39513 (107,12) 516077.0 3710971.0 9.73677 (107,12) 
516177.0 3710978.0 10.52420 (107, 13) 516277.0 3710978.0 7.11795 (194, 13) 
516377.0 3710978.0 7.88604 (193, 12) 516477.0 3710978.0 6.96m (262,15) 
516577.0 3710978.0 8.31334 (262, 15) 516677.0 3710978.0 6.86412 (262, 15) 
516m.o 3710978.0 6.36251 (245, 18) 516877.0 3710978.0 6.74873 (245, 18) 
516977.0 3710978.0 5.80234 (204, 14) 517077.0 3710978.0 9.49079 ( 95,16) 
517177.0 3710978.0 7.22153 (204, 16) 515277.0 3710878.0 9.26170 (111,12) 
515377.0 3710878.0 7. 72023 (111,12) 515477.0 3710878.0 7.23851 (249,12) 
515577.0 3710878.0 9.38301 (202,15) 515677.0 3710878.0 9.91735 (202,15) 
515m.o 3710878.0 8.41507 (250,12) 515877.0 3710878.0 8.79170 (107,12) 
515977.0 3710878.0 12.25789 (107,12) 516077.0 3710878.0 11.98441 ( 84,15) 
516177.0 3710878.0 10.90670 (107,13) 516277.0 3710878.0 7.58087 ( 98, 14) 
516377.0 3710878.0 8.13733 (193, 12) 516477 .o 3710878.0 7.06141 (173,14) 
516577.0 3710878.0 9.40681 (205,14) 516677.0 3710878.0 8.55139 ( 95,17) 
516m.o 3710878.0 8.53558 ( 98,16) 516877.0 3710878.0 8.19238 (245,18) 
516977.0 3710878.0 6.78342 (245,18) 517077.0 3710878.0 6.66870 ( 95,16) 
517177.0 3710878.0 9.57529 ( 95,16) 515277.0 3710778.0 8.04226 (111,12) 
515377.0 3710778.0 6.85533 (249,12) 515477.0 3710778.0 9.22798 (202,15) 
515577.0 3710778.0 9.41176 (202,15) 515677.0 3710778.0 7.84545 (250,12) 
515m.o 3710778.0 9.90616 (247,14) 515877.0 3710778.0 10.77810 (107,12) 
515977.0 3710778.0 11.81586 (107, 12) 516077.0 3710778.0 12.61458 ( 84,15) 
516177.0 3710778.0 10.23213 (107, 13) 516277.0 3710778.0 9.12041 ( 98,14) 



j 

r HIGH 
1•HR 

SGRCUPI 1 
- I. P. • CAIIlEN • CO SCREEN • SHY/LONG 1982 IIIIARY -

* HIGHEST 1•1DUR AVERAGE CONCENTRATION (MICROGRANS/CUBIC METER) • 
* FROM ALL SCURCES * 

* FON THE DISCRETE RECEPTON POINTS * 
i 

'• X .. . ' . CON. CDAY,IIOIJII) • X • -'- CON. CDAY,IIOUII) . . -. . . . . . . . . . . . . . . . . . . . . . . . ---. -. - . -. -. -. - ------ -. - - --. . --. -----
516377.0 37101'71.0 8.34417 (193, 12) 516477.0 mo778.o 7.69347 (173,14) 
516577.0 3710778.0 10.13739 (205,14) 516677.0 3710778.0 11.76538 ( 95,17) 
516m.o 3710778.0 11.96558 (162,21) 516877.0 3710778.0 9.19044 (245, 18) 
516977.0 3710778.0 9.74412 (245, 18) 517077.0 3710778.0 8.05169 (204,14) 
517177.0 3710778.0 7.76114 ( 95, 16) 515277.0 3710678.0 7.07779 (230, 10) 
515377.0 3710678.0 8.04122 (202,15) 515477.0 3710678.0 9.72161 (202,15) 
515577.0 3710678.0 8.35046 (202,15) 515677.0 3710678.0 7.60382 (247,14) 
515m.o 3710678.0 9.05198 (247,14) 515877.0 3710678.0 11.22653 (107,12) 
515977.0 3710678.0 11.85488 ( 84,15) 516077.0 3710678.0 11.86478 (107,13) 
516177.0 3710678.0 9.99914 ( 84,14) 516277.0 3710678.0 9.34151 ( 98,14) 
516377.0 3710678.0 9.17324 (230,11) 516477.0 3710678.0 8.20433 (259,18) 
516577.0 3710678.0 10.20141 (205,14) 516677.0 3710678.0 10.73113 ( 95,17) 
516m.o 3710678.0 11.11107 (162,21) 516877.0 3710678.0 9.56630 ( 98,16) 
516977.0 3710678.0 9.43974 (245,18) 517077.0 3710678.0 7.98458 (245,18) 
517177.0 3710678.0 7.17620 (204,14) 515277.0 3710578.0 7.44862 (202,15> 
515377.0 3710578.0 9.17027 (202,15) 515477.0 3710578.0 9.46490 (202,15) 
515577.0 3710578.0 8.05553 (289,11) 515677.0 3710578.0 8.92949 (247,14) 
515m.o 3710578.0 9.34049 (230, 13) 515877.0 3710578.0 11.1mo (107, 12) 
515977.0 3710578.0 12.90961 ( 84, 15) 516077.0 3710578.0 11.09724 (107,13) 
516177.0 3710578.0 11.45202 ( 84,14) 516277.0 3710578.0 10.61453 ( 98,14) 
516377.0 3710578.0 10.34251 (289, 5) 516477.0 3710578.0 10.86571 (259,18) 
516577.0 3710578.0 9.79495 (205,14) 516677.0 3710578.0 10.92018 (205,14) 
516m.o 3710578.0 9.09832 ( 95,17) 516877.0 3710578.0 9.31521 (162,21) 
516977.0 3710578.0 7.82410 (245, 18) 517077.0 3710578.0 8.43651 (245,18) 
517177.0 3710578.0 6.89013 (204,14) 515277.0 3710478.0 8.42607 (202, 15) 
515377.0 3710478.0 9.33370 (202,15) 515477.0 3710478.0 7.96390 (289,11) 
515577.0 3710478.0 8.57559 (247,14) 515677.0 3710478.0 9.37717 (247,14) 
515m.o 3710478.0 9.58856 (107,12> 515877.0 3710478.0 10.50865 (193,14) 
515977.0 3710478.0 13.87049 ( 84,15) 516077.0 3710478.0 10.91444 (107,13) 
516177.0- 3710478.0 12.60097 ( 84,14) 516277.0 3710478.0 11.74224 ( 98,14) 
516377.0 3710478.0 10.13034 (230,11) 516477.0 3710478.0 10.99475 (259,18) 
516577.0 3710478.0 8.81436 (208,16) 516677.0 3710478.0 10.72942 (205,14) 
516m.o 3710478.0 10.49380 ( 95,17) 516877.0 3710478.0 9.43753 (162,21> 
516977.0 3710478.0 8.28906 ( 98,16) 517077.0 3710478.0 8.30873 (245,18) 
517177.0 3710478.0 7.45980 (245, 18) 515277.0 3710378.0 8.40695 (202,15) 
515377.0 3710378.0 7.76269 (202,15) 515477.0 3710378.0 8.00177 (289,11) 
515577.0 3710378.0 9.19883 !247,14) 515677.0 3710378.0 9.36843 (262,16) 
515m.o 3710378.0 9.72588 (107,12) 515877.0 3710378.0 10.97511 ( 84,15) 





HIGH 
1·HR 

SGROUPt 1 
I - I. P. • CAIIIEI • CO SCREEN • SHV/LONG 1982 IIIIARY -i 

I 
* IIGHEST t•IIOUR AVERAGE CONCENTRATION (IIICROGRAMS/CUIIIC METER) • 

* FROM ALL SOURCES * 
* FQit THE DISCRETE IECEPTQit POINTS * 

i. • X • -' - COH. (DAY ,HOUR) • X • -' - COH. (DAY,HOUR) 
i -. . -. . -. . -. . --. . -. . . -. . . . . . . . -. -. -. ---. . . . . . . . . -----------. -. . . . 
! 

515577.0 mzs76.o 6.75392 (153,12) 515677.0 3712576.0 6.84350 (144,11) 
stsm.o mzs76.o 7.22070 (156,13) 515877.0 3712576.0 8.00605 (156,13) 
515977.0 m2576.o 7.01896 (156,13) 516077.0 3712576.0 8.58914 (231,12) 
516177.0 3712576.0 10.87906 (102,12) 516277.0 3712576.0 12.94854 (102,13) 
516377.0 3712576.0 7.92768 (125,14) 516477,0 3712576.0 8.21492 (236,12) 
516577.0 3712576.0 11.06876 (148,13) 516677.0 3712576.0 7.64540 (217,11) 
516m.o m2576.o 6.64348 (180,12) 516877.0 3712576.0 7.05770 (225,13) 
516977.0 3712576.0 6.72330 (201,15) 517077.0 3712576.0 6.80551 (201,15) 
517177.0 3712576.0 6.39061 (216, 13) 515277.0 3712676.0 6.54798 (108,12) 
515377.0 3712676.0 7.07129 (153,12) 515477.0 3712676.0 7.09391 (144, 11) 
515577.0 3712676.0 7.20396 (144, 11) 515677.0 3712676.0 7.22972 (174,11) 
515m.o 3712676.0 6.71408 (174, 11) 515877.0 3712676.0 6.74340 (245,13) 
515977.0 3712676.0 6.83865 (231,12) 516077.0 3712676.0 8.59618 (102,12) 
516177.0 3712676.0 9.53479 (102,12) 516277.0 3712676.0 11.38728 (102, 13) 
516377.0 3712676.0 7.55938 (125,14) 516477.0 3712676.0 7.81571 (236,12) 
516577.0 3712676.0 8.89520 (148, 13) 516677.0 3712676.0 8.57318 (148, 13) 
516m.o 3712676.0 6.67256 (180,12) 516877.0 3712676.0 6.41176 (183, 13) 
516977.0 3712676.0 6.25583 (190, 13) 517077.0 3712676.0 7.08486 (201,15) 
517177.0 3712676.0 7.20067 (201,15) 515277.0 3712776.0 6.59258 (153,12) 
515377.0 3712776.0 6.55915 (144,11) 515477.0 3712776.0 6.74598 (144,11) 
515577.0 3712776.0 7.17518 (174, 11) 515677.0 3712776.0 7.23955 (174,11) 
515m.o 3712776.0 6.36224 (245,13) 515877.0 3712776.0 6.38674 (245,13) 
515977.0 3712776.0 6.48173 (169, 14) 516077.0 3712776.0 9.25476 (102, 12) 
516177.0 3712776.0 7.64923 (223,17) 516277.0 3712776.0 9.50366 (102,13) 
516377.0 3712776.0 7.41504 (125,14) 516477.0 3712776.0 7.24199 (241,11) 
516577.0 3712776.0 7.26731 (228,14) 516677.0 3712776.0 9.27800 (148, 13) 
516m.o 3712776.0 6.76476 (190,12) 516877.0 3712776.0 7.72466 (180, 12) 
516977.0 3712776.0 6.82974 (183, 13) 517077.0 3712776.0 6.71512 (190,13) 
517177.0 3712776.0 7.34134 (187, 11) 515277.0 3712876.0 6.23583 (144,11) 
515377.0 3712876.0 6.48947 (144, 11) 515477.0 3712876.0 6.47463 (174,11) 
515577.0 3712876.0 6.84534 (174,11) 515677.0 3712876.0 6.37504 (174, 11) 
515m.o 3712876.0 6.40191 (136,11) 515877.0 3712876.0 6.60976 (135,11) 
515977.0 3712876.0 6.46470 (229,14) 516077.0 3712876.0 9.65178 (102, 12) 
516177.0 3712876.0 7.39202 (102, 13) 516277.0 3712876.0 8.86780 (102, 13) 
516377.0 3712876.0 7.44025 (125,14) 516477.0 3712876.0 7.51924 (102, 11) 
516577.0 3712876.0 6.70309 (236,12) 516677.0 3712876.0 9.17338 (148, 13) 
516m.o 3712876.0 8.12641 (148, 13) 516877.0 3712876.0 7.66083 (180,12) 
516977.0 3712876.0 7.76976 (180,12) 517077.0 3712876.0 7.50636 (255,12) 



( HIGH 
1·HR 

( SGROUPI 1 
*** I. P. • CNIDEM • CO SCREEN • IHV/LQNG 1982 IINARY *** 

r--' *NIGHEST 1•HGIJit AVERAGE COIICENTRATICIN CIIICROGRAHS/aJBIC IIETER) • 
\. J • FROII ALL SOURCES * 

* FOR THE DISCRETE RECEPTOR PDINTS * 

[ 
-. - - y - -· CDA y • HGIJit) -. - - y - CON. CDAY,HCUR) -. --. - . . . . . -. --------. . . . -------- . -. ----. . -. ------------. . --. . -. 

' 517177.0 3712876.0 6.97236 (222,11) 515277 .o 3712976.0 6.09206 (144,11) 
I 515377.0 3712976.0 6.24059 (130,14) 515477.0 3712976.0 6.57968 (174,11) 
l 515577.0 3712976.0 6.21417 (174,11) 515677.0 3712976.0 6.62211 (136,11) 

515m.o 3712976.0 6.27868 (136,11) 515877.0 3712976.0 7.24279 (135,11) 
515977.0 3712976.0 7.86607 (102,12) 516077.0 3712976.0 9.35981 (102,12) 
516177.0 3712976.0 8.30351 (102,13) 516277.0 3712976.0 8.70230 (102,13) 
516377.0 3712976.0 1.a1m (125,14) 516477.0 3712976.0 7.72015 (102,11) 
516577.0 3712976.0 7.64959 (236,12) 516677.0 3712976.0 1.56558 (236,13) 

I 
516m.o 3712976.0 9.22744 (148,13) 516877.0 3712976.0 7.08676 (190,12) 
516977.0 3712976.0 8.40221 (180,12) 517077.0 3712976.0 7.27146 (255,12) 
517177.0 3712976.0 6.99948 (255,12) 515277.0 3713076.0 5.94436 (130,14) 
515377.0 3713076.0 6.14064 (174,11) 515477.0 3713076.0 6.13292 (185,13) 

l 515577.0 3713076.0 6.17970 (136,11) 515677.0 3713076.0 7.07872 (136,11) 
515m.o 3713076.0 6.93076 (135,11) 515877.0 3713076.0 6.92392 (134,14) 
515977.0 3713076.0 7.12020 (102,12) 516077.0 3713076.0 8.16291 C223,17l 
516177.0 3713076.0 7.69151 (102,13) 516277.0 3713076.0 8.39832 (102,13) 
516377.0 3713076.0 7.55815 (125,14) 516477 .o 3713076.0 7.64885 (102,11) 
516577.0 3713076.0 8.14442 (236,12) 516677 .o 3713076.0 8.38938 (236,13) 
516m.o 3713076.0 9.66589 (148,13) 516877.0 3713076.0 7.17250 (148,13) 
516977.0 3713076.0 7.30914 (180,12) 517077.0 3713076.0 8.31956 (180,12) 
517177.0 3713076.0 7.89258 (255,12) 515277.0 3713176.0 6.03874 (153,11) 
515377.0 3713176.0 6.16564 (172,14) 515477.0 3713176.0 5.82176 (172,14) 
515577.0 3713176.0 7.06762 (136,11) 515677.0 3713176.0 6.63503 (136,11) 
515m.o 3713176.0 7.39547 (135,11) 515877.0 3713176.0 7.45944 (134,14) 
515977.0 3713176.0 8.07579 (102,12) 516077.0 3713176.0 8.41057 (223,17) 
516177.0 3713176.0 7.72290 (102,13) 516277.0 3713176.0 8.01474 (102,13) 
516377.0 3713176.0 8.01733 (125,14) 516477.0 3713176.0 7.39594 (102,11) 
516577.0 3713176.0 8.26509 (236,12) 516677.0 3713176.0 7.04296 (236,13) 
516m.o 3713176.0 8.80713 (236,13) 516877.0 3713176.0 8.34609 (148,13) 
516977.0 3713176.0 6.39752 (184,14) 517077.0 3713176.0 7.85859 (180,12) 

( 
517177.0 3713176.0 9.03695 (148,12) 515277.0 3712176.0 9.51073 (229,151 

I 515377.0 3712176.0 8.38545 (229,15) 515477.0 3712176.0 7.57654 (229,15) 
' . 515577.0 3712176.0 6.52353 (203,11) 515677.0 3712176.0 6.37067 (231,13) 

515m.o 3712176.0 6.07497 (231,13) 515877 .o 3712176.0 3.38453 (231,13) 
515977.0 3712176.0 5.56423 (203,20) 516077.0 3712176.0 10.40932 ( 29,21) 
516177.0 3712176.0 9.68652 (132,12) 515277.0 3712076.0 6.85116 (130,13) 
515377.0 3712076.0 7.09687 (229,15) 515477.0 3712076.0 8.15626 (229,15) 
515577.0 3712076.0 8.63451 (229,15) 515677.0 3712076.0 10.50812 (229,15) 



.i 

[ HIGH 
1•HR 

IGRCIUPI 1 r - I. P. • CNIIEN • CO SCREEN • IHV/LIIIG 1912 IIIIARY -
* HIGHEST 1·HCIJR AVEIIAGE CONCENTRATIIII CIIICIIOGRAMS/CUBIC IIETER) • 

r < 

* FROM ALL SOURCES * 
* fOR THE DISCRETE RECEPTOR PDINTS * 

n I • X • • y • CON. CDAY ,IICUII) • X • • y • CON. CDAY,IICIJR) 

I . . . . . . . . . . . . . . . . . - ---. . . . -. . . . . . . . . . . . . . . . - . - . - - --. --. --- . . -. -- . 
s1sm.o 3712076.0 9.96000 (229,15) 515877.0 3712076.0 6.72207 (229,15) 

< 515977.0 3712076.0 6.61205 (133,21) 516077.0 3712076.0 6.59502 (227,21) 
I 

516177.0 3712076.0 23.04195 (211, 19) 515277.0 3711976.0 6.10543 (130,13) I 515377.0 3711976.0 7.07501 (229,13) 515477.0 3711976.0 7.66416 (229,13) 
515577.0 3711976.0 7.44517 (229,13) 515677.0 3711976.0 6.31962 (123,12) 

) 515m.o 3711976.0 7.90433 (229,15) 515877.0 3711976.0 11.21237 (229,15) 
515977.0 3711976.0 14.msa (229,15) 516077.0 3711976.0 13.44750 (229,15) 
516177.0 3711976.0 10.17301 (133,21) 515277.0 3711876.0 9.33661 (247,12) 
515377.0 3711876.0 7.76929 (247, 12) 515477.0 3711876.0 7.99189 (247, 12) 
515577.0 3711876.0 1.79760 C247, 12) 515677.0 3711876.0 9.71196 (247 ,12) 
515m.o 3711876.0 10.73018 (247, 12) 515877.0 3711876.0 11.10855 (247, 12) 
515977.0 3711876.0 12.79267 (247,12) 516077.0 3711876.0 13.20175 (247,12) 
516177.0 3711876.0 18.61227 ( 86,12) 515277.0 3711776.0 6.64744 (205,11) 
515377.0 3711776.0 6.77277 (224,11) 515477.0 3711776.0 7.30034 (224,11) 
515577.0 3711776.0 6.97339 (224,11) 515677.0 3711776.0 5.63448 (123,12) 
515m.o 3711776.0 4.75816 ( 86, 12) 515877.0 3711776.0 6.50301 (110,12) 

I 515977.0 3711776.0 6.54681 ( 56, 7) 516077.0 3711776.0 8.87736 (111,10) 
516177.0 3711776.0 18.45790 (111,13) 515277.0 3711676.0 7.27061 (128,11) 
515377.0 3711676.0 7.01293 (128,11) 515477.0 3711676.0 6.57993 (128,11) 
515577.0 3711676.0 5.42899 (128, 11) 515677.0 3711676.0 4.57081 ( 56, 7) 
515m.o 3711676.0 3.57668 (261,21) 515877.0 3711676.0 5.08315 (111, 10) 
515977.0 3711676.0 11.48374 (111,13) 516077.0 3711676.0 14.38029 (111,13) 
516177.0 3711676.0 10.60609 ( 56,11) 515277.0 3711576.0 7.21128 (128,11) 
515377.0 3711576.0 6.64466 (128,11) 515477.0 3711576.0 6.15473 (128,14) 
515577.0 3711576.0 5.15280 (128, 14) 515677.0 3711576.0 4.27668 (113,13) 
515m.o 3711576.0 6.47676 (111,13) 515877.0 3711576.0 14.46787 (111,13) 
515977.0 3711576.0 12.37276 (111,13) 516077.0 3711576.0 6.97790 (111,12) 
516177.0 3711576.0 16.15864 (107,12) 515277.0 3711476.0 7.02417 (128,14) 
515377.0 3711476.0 6.55795 (128, 14) 515477.0 3711476.0 6.82794 (113,13) 
515577.0 3711476.0 6.05579 (113,13) 515677.0 3711476.0 8.82429 (111,13) 
515m.o 3711476.0 13.69833 (111,13) 515877.0 3711476.0 11.64421 (111,12) 

I 515977.0 3711476.0 8.52579 (111,12) 516077.0 3711476.0 6.12478 ( 56,11) 
516177.0 3711476.0 19.60714 (107,12) 511277.0 3709378.0 11.26468 (204, 5) 

< 

512277.0 3709378.0 10.70556 ( 82, 4) 513277.0 3709378.0 11.27712 (231, 5) 
514277.0 3709378.0 10.78908 ( 48,18) 515277.0 3709378.0 10.06708 C122, 1) 
516277.0 3709378.0 8.00124 ( 98,14) 517277.0 3709378.0 6.98092 (162,21) 
518277.0 3709378.0 10.36227 ( 59,23) 519277.0 3709378.0 4.38174 ( 3,23) 
520277.0 3709378.0 5.23994 ( 66, 8) 521277.0 3709378.0 4.83443 (116,19) 

<· 
i 



( HIGH 
1•HR 

SGROUPI 1 

f 
... I. P. • eMDEN • CO SCREEN • SHV/LCIIG 1982 IIIIARY ... 

• HIGHEST 1-IIQUR AVEIAGE CONCENTRATICII (IIICRilGRAMS/CIIIIC METER) • [', • FRCIM ALL SQURCES • 
• FIIR THE DISCRETE RECEPTQR PQINTS • 

i • X • • y • CON • (DAY,HilUR) • X • • y • CON. (DAY,HQUR) 

1 
. -. . . . . . . . . . . . . --- - - . ----. ---. -. --. -----------. --. . -- -. -. -----. . 

522277.0 37093711.0 4.55264 ( 52, 7) 511277.0 37083711.0 10.17643 (122, 6) 

I 
512277.0 37083711.0 1.33124 (260, 3) 513277.0 37083711.0 11.94574 (167,20) 
514277.0 37083711.0 11.04314 (113, 2) 515277.0 37083711.0 1.20754 (263, 2) 
516277.0 37083711.0 6.18742 (316,20) 51n77.o 37083711.0 10.73718 ( 9,24) 
518277.0 37083711.0 7.73531 (362,11) 519277.0 37083711.0 6.27777 (353, 9) 

( 520277.0 37083711.0 5.12731 (164, 6) 521277.0 37083711.0 4.65349 (286,11) 
522277.0 37083711.0 4.58861 (127, 4) 511277.0 37073711.0 10.42520 (364,18) \ 
512277.0 37073711.0 11.54159 (264,20) 513277.0 37073711.0 11.17837 (121, 3) 
514277.0 37073711.0 10.18433 (100, 2) 515277.0 3707378.0 11.34967 (208,20) 

I 516277.0 3707378.0 8.177n (296,18) 51n77.o 3707378.0 11.75916 (259, 2) 
I 518277.0 3707378.0 1.69444 (127,19) 519277.0 3707378.0 5.66787 (208, 6) 

520277.0 3707378.0 5.25753 (353, 9) 521277.0 3707378.0 5.13659 (164, 6) 
522277.0 3707378.0 4.4n8o (163, 3) 511277.0 3706378.0 10.87545 (265, 2) 
512277.0 3706378.0 11.79109 (163,22) 513277.0 3706378.0 10.13389 (122, 4) 
514277.0 3706378.0 11.47822 ( 90,19) 515277.0 3706378.0 11.55222 (121, 5) 
516277.0 3706378.0 8.29717 ( 37,20) Sln77.o 3706378.0 8.23598 (263, 4) 

I. 518277.0 3706378.0 9.46738 (308, 5) 519277.0 3706378.0 5.02679 (362,18) 

I 520277.0 3706378.0 5.86784 (316,10) 521277.0 3706378.0 4.98603 (261, 8) 
522277.0 3706378.0 5.19883 (294,24) 523277.0 3706378.0 4.61054 (163, 3) 
522402.0 3710378.0 4. 76182 (218, 7) 522402.0 3711378.0 5.47884 (160,20) 
522402.0 3712378.0 5.16785 (180, 1) 511277.0 3714176.0 6.25733 (207, 2) 
512277.0 3714176.0 5.95538 (210,22) 513277.0 3714176.0 4.87317 (177,20) 
514277.0 3714176.0 5.15680 ( 29,21) 515277.0 ~714176.0 8.29960 (256,21) 
516277.0 3714176.0 8.55509 (301,12) 51n77.o 3714176.0 10.53906 (150, 6) 

I 518277.0 3714176.0 5.85884 (352,12) 519277.0 3714176.0 4.59111 ( 54, 9) 
I 520277.0 3714176.0 5.74615 (210,10) 521277.0 3714176.0 5.20755 (134, 2> 

522277.0 3714176.0 5.22710 (170,20) 511277 .o 3715176.0 7.82708 (271, 5) 
512277.0 3715176.0 11.82557 c2n,201 513277.0 3715176.0 6.36754 ( 50,18) 
514277.0 3715176.0 9.45n3 (178, 4) 515277.0 3715176.0 10.01628 (306, 2) 
516277.0 3715176.0 6.03213 (358,17) 51n77.o 3715176.0 5.38799 (102,15) 
518277.0 3715176.0 4.59392 (318,11) 519277.0 3715176.0 4.14003 (183, 6) 
520277.0 3715176.0 4.15321 (189, 7) 521277.0 3715176.0 5.47875 (210,10) 
522277.0 3715176.0 5. 70634 (185, 7) 511277.0 3716176.0 11.66505 (196,1) 
512277.0 3716176.0 6.88195 (229, 4) 513277.0 3716176.0 9.48643 (118, 5) 
514277.0 3716176.0 11.31367 (275,19) 515277.0 3716176.0 11.naaa (149,20) 
516277.0 3716176.0 4.86Dn (219,17) 51n77.o 3716176.0 5.96123 (324, 9) 
518277.0 3716176.0 4.98684 (191,20) 519277.0 3716176.0 4.81176 (236, 2) 
520277.0 3716176.0 5.82329 (352,18) 521277.0 3716176.0 4.84843 (227, 6) 



; r HIGH 
1·HR 

r 
SGROUPI 1 

- I. P. • CMDEII • CD SCREEN • SHV/LIIIG 1982 IIIIARY ... 
' * HIGHEST 1-IIIIUR AVERAGE CONCENTRATJCII (IIICIIOGRAMS/CUIIIC METER) * 
c * FROM ALL SOURCES * 

* FOR THE DISCRETE RECEPTOR POINTS * 

• X • • y. CON • CDAY ,IICUR) 
' 

• X • • y • CON. (DAY ,IIOUR) . . . . . . . . . . . . . . . . . . . . . . . . . . -. . . . . . . . . . . --. . . - - --------- ----- -. -. . 
522277.0 3716176.0 5.31612 (137,21) 511277.0 . 3717176.0 8.74939 (229, 4) . 

10.50802 (177,21) 513277.0 3717176.0 11.63069 (305, 2) I 512277.0 3717176.0 

I 514277.0 3717176.0 11.91923 (194,22) 515277.0 3717176.0 7.31582 (213, 3) 
516277.0 3717176.0 5.22481 (211,20) 51n77.o 3717176.0 5.69705 (324, 9) 
518277.0 3717176.0 5.71035 (212, 5) 519277.0 3717176.0 5.116664 (236,21) 
520277.0 3717176.0 5.66681 (208, 4l 521277.0 3717176.0 5.23775 (352,18) 
522277.0 3717176.0 5.68481 (227, 6) 511277.0 3713176.0 7.44565 (205, 6) 
512277.0 3713176.0 5.74778 (248, 19) 513277.0 3713176.0 4.75451 c n,23> 
514277.0 3713176.0 6.1oon (273,13) 511277.0 3712176.0 6.19207 (204,23) 
512277.0 3712176.0 6.12337 (143,21) 513277.0 3712176.0 5.92968 (253, 18) 
514277.0 3712176.0 6.50829 (275,14) 511277.0 3711176.0 8.26464 (277,18) 
512277.0 3711176.0 11.85017 (205,23) 513277.0 3711176.0 5.43424 (251,19) 
514277.0 3711176.0 6.35n6 (259, 9) 511277.0 3709378.0 11.26468 (204, 5) 
512277.0 3709378.0 10.70556 ( 82, 4) 513277.0 3709378.0 11.27712 (231, 5) 
514277.0 3709378.0 10.78908 ( 41,18) 515277.0 3709378.0 10.06708 (122, 1) 
516277.0 3709378.0 8.00124 ( 98,14) s1n77.o 3709378.0 6.98092 (162,21) 
518277.0 3709378.0 10.36227 ( 59,23) 519277.0 3709378.0 4.38174 ( 3,23) 
520277.0 3709378.0 5.23994 ( 66, 8) 521277.0 3709378.0 4.83443 (116,19) 
522277.0 3709378.0 4.55264 ( 52, 7) 511277.0 3708378.0 10.87643 (122, 6) 
512277.0 3708378.0 8.33824 (260, 3) 513277.0 3708378.0 11.94574 (167,20) 
514277.0 3708378.0 11.04314 (113, 2) 515277.0 3708378.0 8.20754 (263, 2) 
516277.0 3708378.0 6.18742 (316,20) 51n77.o 3708378.0 10.73718 ( 9,24) 
518277.0 3708378.0 7.73531 (362,18) 519277.0 3708378.0 ~.27777 (353, 9) 

i· 520277.0 3708378.0 5.12731 (164, 6) 521277.0 3708378.0 4.65349 (286,18) 
I 522277.0 3708378.0 4.58868 (127, 4) 511277.0 3707378.0 10.42520 (364,18) 
I 512277.0 3707378.0 11.54159 (264,20) 513277.0 3707378.0 11.17837 (121, 3) 

514277.0 3707378.0 10.18433 (100, 2) 515277.0 3707378.0 11.34967 (208,20) 
516277.0 3707378.0 8.177n (296,18) s1n77.o 3707378.0 11.75916 (259, 2) 
518277.0 3707378.0 8.69444 (127,19) 519277.0 3707378.0 5.66787 (208, 6) 
520277.0 3707378.0 5.25753 (353, 9) 521277.0 3707378.0 5.13659 (164, 6) 
522277.0 3707378.0 4.4n8o (163, 3) 511277.0 3706378.0 10.87545 (265, 2) 
512277.0 3706378.0 11.79109 (163,22) 513277.0 3706378.0 10.13389 (122, 4) 
514277.0 3706378.0 11.47822 ( 90,19) 515277.0 3706378.0 11.55222 (121, 5) 
516277.0 3706378.0 8.29717 ( 37,20) 51n77.o 3706378.0 8.23598 (263, 4) 
518277.0 3706378.0 9.46738 (308, 5) 519277.0 3706378.0 5.02679 (362,18) 
520277.0 3706378.0 5.86784 (316,10) 521277.0 3706378.0 4.98603 (261, 8) 
522277.0 3706378.0 5.19883 (294,24) 523277.0 3706378.0 4.61054 (163, 3) 
522402.0 3710378.0 4. 76182 (218, 7) 522402.0 3711378.0 5.47884 (160,20) 



( HIGH 
1·HR 

SGRCIUPI 1 

r - I. P. • CNIIEN • CO SCREEN • SHY/LONG 1982 IINARY ... 
* NIGHEST 1•110UR AVERAGE CONCENTRATION (IUCROGRAHS/CUBIC METER) • 

* FROM ALL SOURCES * 
* FOR THE DISCRETE RECEPTOR POINTS * 

• I • • y. CON. (DAY ,JIOUR) • I • • y • CON. (DAY,HDUR) . . . . . . . . . . . . . . . . . . . . . . -. . . . . . -. - -. . . . --. -. . . -. . . ---. . ---. -- --. . -
522402.0 3712378.0 5.16785 (110,1) 511277.0 3714176.0 6.25733 (207, 2) 

[ 
' 512277.0 3714176.0 5.95538 (210,22) 513277.0 3714176.0 4.17317 (177,20) 

514277.0 3714176.0 5.15610 ( 29,21) 515277.0 3714176.0 1.29960 (256,21) 
516277.0 3714176.0 1.55509 (301,12) 517277.0 3714176.0 10.53906 (150, 6) 
511277.0 3714176.0 5.15884 (352, 12) 519277.0 3714176.0 4.59111 ( 54, 9) 
520277.0 3714176.0 5. 74615 (210,10) 521277.0 3714176.0 5.20755 (134, 2) 
522277.0 3714176.0 5.22710 (170,20) 511277.0 3715176.0 7.12701 (271, 5) 
512277.0 3715176.0 11.82557 (272,20) 513277.0 3715176.0 6.36754 ( 50,18) 
514277.0 3715176.0 9.45723 (178, 4) 515277.0 3715176.0 10.01628 (306, 2) 

I 
516277.0 3715176.0 6.03213 (358,17) 517277.0 3715176.0 5.38799 (102,15) I 

I 511277.0 3715176.0 4.59392 (318,11) 519277.0 3715176.0 4.14003 (183, 6) 
520277.0 3715176.0 4.15321 (189, 7) 521277.0 3715176.0 5.47875 (210,10) 
522277.0 3715176.0 5.70634 (185, 7) 511277.0 3716176.0 11.66505 (196, 1) 
512277.0 3716176.0 6.88195 (229, 4) 513277.0 3716176.0 9.48643 (118, 5> 
514277.0 3716176.0 11.31367 (275,19) 515277.0 3716176.0 11.72888 (149,20) 
516277.0 3716176.0 4.86072 (219,17) 517277.0 3716176.0 5.96123 (324, 9) 

i 518277.0 3716176.0 4.98684 (191 ,20) 519277.0 3716176.0 4.81176 (236, 2) 

I 520277.0 3716176.0 5.82329 (352, 18) 521277.0 3716176.0 4.84843 (227, 6) 
522277.0 3716176.0 5.31612 (137,21) 511277.0 3717176.0 8.74939 (229, 4) 
512277.0 3717176.0 10.50802 (177,21) 513277.0 3717176.0 11.63069 (305, 2) 
514277.0 3717176.0 11.91923 (194,22) 515277.0 3717176.0 7.38582 (213, 3> 
516277.0 3717176.0 5.22481 (211,20) 517277.0 3717176.0 5.69705 (324, 9) 
511277.0 3717176.0 5.71035 (212, 5) 519277.0 3717176.0 5.86664 (236,('1) 
520277.0 3717176.0 5.66681 (208, 4) 521277.0 3717176.0 5.23775 (352, 18) 
522277.0 3717176.0 5.68481 (227, 6) 511277.0 3713176.0 7.44565 (205, 6) 
512277.0 3713176.0 5.74778 (248, 19) 513277.0 3713176.0 4. 75451 ( 72,23) 
514277.0 3713176.0 6.10072 (273, 13) 511277.0 3712176.0 6.19207 (204,23) 
512277.0 3712176.0 6.12337 (143,21) 513277.0 3712176.0 5.92968 (253,18) 
514277.0 3712176.0 6.50829 (275,14) 511277.0 3711176.0 8.26464 (277,18) 
512277.0 3711176.0 11.85017 (205,23) 513277.0 3711176.0 5.43424 (251, 19) 
514277.0 3711176.0 6.35726 (259, 9) 516500.0 3708100.0 13.00972 (289, 5) 
518100.0 3709350.0 10.52223 (151,22) 514500.0 3708800.0 10.98060 (246, 5) 
517300.0 3714400.0 10.58225 (239, 2) 



2ND HIGH 
1·HR 

SGRCJUPtl 1 
I : ... I. P. • CAMDEN • CD SCREEN • SHY/LONG 1982 IINARY ... 
I 
' 

• SECOND HIGHEST 1·HOUR AVERAGE CONCENTRATION (MICR~S/CUBIC METER) • 
• FROM ALL SOURCES • 

• FOR THE DISCRETE RECEPTOR POINTS • 

• X • • y. CON • (DAY,HOUR) • X • • y • CON. CDAY,HOUR) 
•.•...•...... -. ---- . --... -. -.. - ----- ---. -----. ----------- ------- -

516276.8 37113711.0 1.61326 ( 14,14) 516411.0 3712159.0 18.55573 (102,15) 
516679.3 3711159.0 7.31634 (201,14) 516679.3 37113711.0 5.99492 (293, , 

517079.3 37113711.0 6.25275 (233,11) 517079.3 3711549.0 8.25258 ( 95,13) 
517530.5 3711488.0 7.01017 (234,11) 517530.5 3711317.0 1.28932 ( 95,13) 
518743.9 3711171.0 5.73120 (234,15) 518743.9 3711573.0 5.31015 (208,15) 
519914.6 3711573.0 4.45731 (148, 5) 519914.6 3711171.0 4.55370 ( 47,19) 
520304.8 3711171.0 4.77451 (151, 7) 520304.8 3711024.0 4.98253 ( 47,19) 
520707.2 3711024.0 4.90559 ( 47,19) 520817.0 3711628.0 5.41779 (160,20) 
520402.3 3712176.0 4.81276 (137,23) 518707.2 3712176.0 6.03230 (245, 9) 
518707.2 3712030.0 5.99476 (223,11) 518280.4 3712030.0 6.35928 (223,11) 
518280.4 3712250.0 6.81889 (1711,13) 518060.9 3712335.0 6.90965 (1711,13) 
518060.9 37128711.0 6.92018 (114,11) 517426.8 37128711.0 7.031711 (187,11) 
517426.8 3713079.0 7.51562 1183,16) 516993.9 3713079.0 7.47800 (236,15) 
516993.9 3713280.0 6.90093 (216,14) 516603.7 3713280.0 7.84069 (102,11) 
516603.7 3712884.0 7.36269 (148,13) 5163n.o 3712884.0 7.60677 (242,12) 
5163n.o 3712798.0 7.29616 (242,12) 516256.2 3712774.0 7.91419 (221,15) 
516276.8 37113711.0 8.61326 ( 14, 14) 516264.6 3712122.0 19.49486 (336,17) 
516264.6 3711598.0 13.73m ( 14, 15) 516008.5 3712006.0 7.59817 (133, 19) 
516008.5 3712122.0 6.78965 (203,20) 516115.2 3712189.0 10.78919 (126, 9) 
516179.3 3712061.0 19.28407 ( 29,21) 516179.3 3712122.0 15.10766 (126, 9) 
516264.6 3712122.0 19.49486 (336,17) 515277.0 3711278.0 6.52997 (142, 13) 
515377.0 3711278.0 6.42n7 (142, 13) 515477.0 3711278.0 7.25768 1230, 14) 
515577.0 3711278.0 7.91847 (230,14) 515677.0 3711278.0 7.13763 (230,14) 
515m.o 3711278.0 7.84193 (232, 13) 515877.0 3711278.0 7.70093 (232, 13) 
515977.0 3711278.0 6.83749 (231,11) 516077.0 3711278.0 8.09211 (205, 12) 
516177.0 3711278.0 11.05296 ( 84, 15) 516277.0 3711278.0 7.99557 ( 84, 14) 
516377 .o 3711278.0 7.19440 ( 84,17) 516477.0 3711278.0 8.96229 ( 98,15) 
516577.0 3711278.0 9.66024 ( 98, 16) 516677.0 3711278.0 6.37024 1208,13) 
516m.o 3711278.0 6.74733 1224, 13) 516877.0 3711278.0 7.09200 1233,11) 
516977.0 3711278.0 7.18704 1233,11) 517077.0 3711278.0 6.32478 (233,11) 
517177.0 3711278.0 5.62184 (228,10) 515277.0 3711178.0 6.89597 (250, 14) 
515377.0 3711178.0 7.63268 (230,14) 515477.0 3711178.0 8.01237 (230, 14) 
515577.0 3711178.0 7.41199 (230, 14) 515677.0 3711178.0 7.06849 1249, 12) 
515m.o 3711178.0 7.60617 (232,13) 515877.0 3711178.0 7.21406 (231,11) 
515977.0 3711178.0 7.29892 (205, 12) 516077.0 3711178.0 8.87851 (205,12) 
516177.0 3711178.0 8.08439 (248, 12) 516277.0 3711178.0 6.59312 (107,13) 
516377.0 3711178.0 6.14941 (122, 13) 516477.0 3711178.0 7.96489 1201,14) 
516577.0 3711178.0 8.08703 (142,11) 516677.0 3711178.0 7.38453 1201,14) 





2ND HIGH 
1·HR 

SGROUPI 1 
... 1. P. • CAMDEN • CO SCREEN • IHV/LCIIG 1982 IIIIARY ... 

* SECOND HIGHEST 1·HCUR AVOAGE CONCENTAATICII (IIICROGRAMS/aJIIIC IIETER> • 
• FROM ALL SOURCES • 

• FOR THE DISCRETE RECEPTOR POINTS * 

• X • . ' - CON. (DAY ,IIOUR) • X • - ' . CON. (DAY,IICIUR) . . . . . . . . . --. . . . . . . . -----. ---. --------. ---------- -----. - -. ----. -. 
516377.0 3710778.0 1.29032 (230, II) 516477.0 3710778.0 7.51192 (259,18) 
516577.0 3710778.0 1.62871 (345, 17) 516677.0 3710778.0 9.62923 (205,14) 
516777.0 3710778.0 11.36557 ( 91,16) 516177.0 3710778.0 1.41237 (151,17) 
516977.0 3710778.0 7.51437 (151,17) 517077.0 3710778.0 7.74136 (293, 1) 
517177.0 3710778.0 6.40319 (204,14) 515277.0 3710678.0 6.73701 (296,11) 
515377.0 3710678.0 6.14016 (321,13) 515477.0 3710678.0 6.91476 (249, 15) 
515577.0 3710678.0 7.31621 (233,12) 515677.0 3710678.0 7.42737 (250,12) 
515777.0 3710678.0 1.35969 (262,16) 515877.0 3710678.0 1.57140 (193,14) 
515977.0 3710678.0 10.60447 (107,12) 516077.0 3710678.0 10.92958 ( 14,15) 
516177.0 3710678.0 9.85727 (107,13> 516277.0 3710678.0 7.91334 (194,13) 
516377.0 3710678.0 1.56452 (261,14) 516477.0 3710678.0 7.69957 (286,14) 
516577.0 3710678.0 9.45717 (345,17) 516677.0 3710678.0 10.60353 (205,14) 
516777.0 3710678.0 9.56567 ( 95,17) 516177.0 3710678.0 8.59521 (162,21) 
516977.0 3710678.0 a. 19662 (151,17) 517077.0 3710678.0 6.14049 (204,14) 
517177.0 3710678.0 6.17443 (228,15) 515277.0 3710578.0 7.23497 (328,13) 
515377.0 3710578.0 6.59218 (249,15) 515477.0 3710578.0 7.15517 (261,10) 
515577.0 3710578.0 8.05551 (107,11) 515677.0 3710578.0 8.22102 (246,14) 
515777.0 3710578.0 9.23385 (247,14) 515877.0 3710578.0 9.91711 (193,14) 
515977.0 3710578.0 9.69886 (193,14) 516077.0 3710578.0 1.78035 (230,15) 
516177.0 3710578.0 9.67132 (107, 9) 516277.0 3710578.0 7.85786 (194,13) 
516377.0 3710578.0 10.28260 (230,11) 516477.0 3710578.0 9.15505 ( 14,17) 
516577.0 3710578.0 9.59345 (345,17) 516677.0 3710578.0 10.11403 ( 14,16) 
516777.0 3710578.0 7.80360 (170,16) 516177.0 3710578.0 9.30647 ( 98,16) 
516977.0 3710578.0 6.47544 (240,14) 517077.0 3710578.0 6.07714 (325,14) 
517177.0 3710578.0 6.34145 (245, 18) 515277.0 3710478.0 6.55949 (328, 13) 
515377.0 3710478.0 7.39232 (261,10) 515477.0 3710478.0 7.96383 (107,11) 
515577.0 3710478.0 8.29047 (289,11) 515677.0 3710478.0 8.88675 (262, 16) 
515777.0 3710478.0 9.25505 (230, 13) 515877.0 3710478.0 10.40485 (107,12) 
515977.0 3710478.0 9.31064 (261,11) 516077.0 3710478.0 9.30507 (162,22) 
516177.0 3710478.0 10.62081 ( 10, 9) 516277.0 3710478.0 8.32430 (107,15) 
516377.0 3710478.0 10.10387 (289, 5) 516477.0 3710478.0 9.27287 (261,14) 
516577.0 3710478.0 8.75241 (205,14) 516677.0 3710478.0 10.45382 ( 98,15) 
516777.0 3710478.0 1.57335 (127, 14) 516177.0 3710478.0 8.56970 ( 98,16) 
516977.0 3710478.0 7.80430 (211,14) 517077.0 3710478.0 6.13271 (151, 17) 
517177.0 3710478.0 6.14273 (325,14) 515277.0 3710378.0 6.79438 (261,10) 
515377.0 3710378.0 6.74254 (214, 10) 515477.0 3710378.0 1.00156 (107, Ill 
515577.0 3710378.0 1.78657 (246,14) 515677.0 3710378.0 9.32761 (277,13) 
515777.0 3710378.0 9.20401 (263, 15) 515877.0 3710378.0 10.22240 (193,14) 



2ND HIGH 
1·HR 
SGR~ 1 . 

- 1. P. • CNIIEI • 1:0 SCREEN • SHV/LOIIG 1982 IIIIART -
• SECOIIJ) HIGHEST 1·JIIUI AVERAGE I:OHCENTRATJOII (IICROGIIAIIS/CUBIC METER) • 

• FROII ALL SOURCES • 
• FDR TIE DISCRETE RECEPTOR POINTS • 

• X • . ' . I:OH. CDAT ,NOUR) • X • . ' . 1:01. CDAT,HCUR) . . . . . . . . --. . ---------- --------. . --. --. -. -. ---. . -- . - - -. . . ---. - ---
515977.0 3710371.0 9.52527 (261,11) 516077.0 3710371.0 1.96392 (205,16) 
516177.0 3710371.0 9.47031 ( 10, 9) 516277.0 3710371.0 1.00149 (107,15) 
516377.0 3710371.0 1.89211 (261,14) 516477.0 3710371.0 1.57571 (261,14) 
516577.0 3710371.0 1.22606 (216,14) 516677.0 3710371.0 9.'77796 ( 91,15) 
516m.o 3710371.0 1.10711 (205,14) 516177.0 3710371.0 9.74621 ( 95,17) 
516977.0 3710371.0 1.14599 (162,21) 517077.0 3710371.0 6.14621 (240,14) 
517177.0 3710371.0 6.03450 (325,14) 515277.0 3712276.0 5.55559 (171,10) 
515377.0 3712276.0 5.20215 (171,10) 515477.0 3712276.0 5.99927 (217,13) 
515577.0 3712276.0 7.17950 (217,13) 515677.0 3712276.0 7.65834 (217,13) 
515m.o 3712276.0 6.07466 (217,13) 515877.0 3712276.0 4.93926 (156,12) 
515977.0 3712276.0 4.06310 (335,18) 516077.0 3712276.0 6.58044 (126, 9) 
516177.0 3712276.0 9.72694 (102,12) 516277.0 3712276.0 17.65425 (102,13) 
516377.0 3712276.0 9.66193 (236,12) 516477.0 3712276.0 11.04627 (236,13) 
516577.0 3712276.0 6.48147 (166,12) 516677.0 3712276.0 5.16581 (352,14) 
516m.o 3712276.0 5.20836 (245,12) 516177.0 3712276.0 7.85196 (232,11) 
516977.0 3712276.0 6.97239 (232,11) 517077.0 3712276.0 6.28632 (233,13) 
517177.0 3712276.0 6.57160 (226,14) 515277.0 3712376.0 5.55329 (174, 9) 
515377.0 3712376.0 5.42020 (217,13) 515477.0 3712376.0 6.65693 (217,13) 
515577.0 3712376.0 7.35005 (231,13) 515677.0 3712376.0 7. 73576 (206,11) 
515m.o 3712376.0 7.42586 (231,13) 515877.0 3712376.0 6.62492 (156,13) 
515977.0 3712376.0 7.25361 (126, 9) 516077.0 3712376.0 6.14693 (336, 7) 
516177.0 3712376.0 10.99716 ( 30,11) 516277.0 3712376.0 14.91710 ( 30,13) 
516377.0 3712376.0 8.05521 (357,12) 516477.0 3712376.0 10.94928 (236,13) 
516577.0 3712376.0 7.52042 (180, 12) 516677.0 3712376.0 5.5417'8 ( 78,15) 
516m.o 3712376.0 6.43316 (232,11) 516177.0 3712376.0 7.68675 (225, 13) 
516977.0 3712376.0 7.92431 (232,11) 517077.0 3712376.0 6.48079 (232,11) 
517177.0 3712376.0 6.54573 (174,14) 515277.0 3712476.0 5.14126 (174, 9) 
515377.0 3712476.0 5.83350 (108,12) 515477.0 3712476.0 6.31564 (174,13) 
515577.0 3712476.0 6.83618 (161,11) 515677.0 3712476.0 7.04201 (206,11) 
515m.o 3712476.0 6.93861 (156,13) 515877.0 3712476.0 7.74822 (156,12) 
515977.0 3712476.0 5.19175 (126, 9) 516077.0 3712476.0 6.94859 (231,12) 
516177.0 3712476.0 11.15920 (223,17) 516277.0 3712476.0 11.83324 ( 30,13) 
516377.0 3712476.0 8.10845 (125,14) 516477.0 3712476.0 7.86215 (148,13) 
516577.0 3712476.0 7.89945 (236,13) 516677.0 3712476.0 6.19155 (217,11) 
516m.o 3712476.0 5.10639 (232,11) 516177.0 3712476.0 6.93786 (232,11) 
516977.0 3712476.0 6.85892 (225,13) 517077.0 3712476.0 6.27170 (245 ,12) 
517177.0 3712476.0 5.58153 (245,12). 515277.0 3712576.0 6.58874 (273,13) 
515377.0 3712576.0 6.73332 (174,13) 515477.0 3712576.0 6.48418 (108,12) 



l, 

2ND HIGH 
1·HR 

! SGRCUPI 1 
- 1. P. • CAIIIEM • CO SCREEN • SHV/LCIIG 1982 IIIIARY -

* SECOND HIGHESY 1·110UR AVERAGE CONCENTRATICII (IUCROGRAMS/CUIIIC HEYER) • 
* FROM ALL SOURCES * 

* FOR THE DISCRETE RECEPTOR PDINTS * 

' • X. . ' . CON. (DAT,IIOUR) • X • . ' . CON. (DAY,IIOUR) . . . . . -. . . . . . . . -. -. . . . . . -. . -. -. . . . ~ . -. -. -. - . - . . . . -. --. . . - - --. . ---
515577.0 3712576.0 6.69647 (144,11) 515677.0 3712576.0 6.684411 (156,12) 
515m.o 3712576.0 7.05747 (156,12) 515877.0 3712576.0 6.18739 (245,13) 
515977.0 3712576.0 6.58672 (231,12) 516077.0 3712576.0 8.04482 (102,12) 
516177.0 3712576.0 9.36867 (223,17) 516277.0 3712576.0 9.48899 ( 30,13) 
516377.0 3712576.0 6.92420 (102,11) 516477.0 3712576.0 7.43002 (102,11) 
516577.0 3712576.0 9.00910 (236,13) 516677.0 3712576.0 6.39753 (148,13) 
516m.o 3712576.0 6.25607 (225,13) 516177.0 3712576.0 5.46261 (190,13) 
516977.0 3712576.0 6.60074 (225,13) 517077.0 3712576.0 6.13617 (201,13) 
517177.0 3712576.0 6.24494 (201,13) 515277.0 3712676.0 6.50196 (153,12) 
515377.0 3712676.0 6.35997 (108,12) 515477.0 3712676.0 7.00319 (153,12) 
515577.0 3712676.0 6.60186 (130,14) 515677.0 3712676.0 6.21984 (130,14) 
515m.o 3712676.0 6.54873 (245,13) 515877.0 3712676.0 6.60502 (156,13) 
515977.0 3712676.0 5.92015 (169,14) 516077.0 3712676.0 8.11586 (231,12) 
516177.0 3712676.0 9.07576 <223,17) 516277.0 3712676.0 7.76673 (221,14) 
516377.0 3712676.0 7.07340 (241,11) 516477.0 3712676.0 7.59791 (102,11) 
516577.0 3712676.0 8.32017 (236,13) 516677.0 3712676.0 7.47659 (217,11) 
516m.o 3712676.0 6.43126 (239,12) 516177.0 3712676.0 6.18633 (239,12) 
516977.0 3712676.0 5.98451 (214,14) 517077.0 3712676.0 6.27130 (187,11) 
517177.0 3712676.0 6.75477 (201,13) 515277.0 3712776.0 5.85567 (108,12) 
515377.0 3712776.0 6.36391 (153,12) 515477.0 3712776.0 6.35111 (130,14) 
515577.0 3712776.0 6.67141 (130,14) 515677.0 3712776.0 6.88202 (218,19) 
515m.o 3712776.0 5.51375 (101,13) 515877.0 3712776.0 6.18895 (136,11) 
515977.0 3712776.0 6.40375 (229,14) 516077.0 3712776.0 7.22477 <223,17) 
516177.0 3712776.0 7.29208 (221,14) 516277.0 3712776.0 7.30269 (221,15) 
516377.0 3712776.0 6.82490 (241,11) 516477.0 3712776.0 7.11627 (236,12) 
516577.0 3712776.0 7.17217 <236,13) 516677.0 3712776.0 7.43278 (236,13) 
516m.o 3712776.0 6.09031 (184,14) 516177.0 3712776.0 7.11179 (239,12) 
516977.0 3712776.0 6.61287 (255,12) 517077.0 3712776.0 6.38882 (214,14) 
517177.0 3712776.0 7.18631 (201,15) 515277.0 3712876.0 5.96134 (153,12) 
515377.0 3712876.0 6.26055 (130,14) 515477.0 3712876.0 6.38139 (130,14) 
515577.0 3712876.0 6.01727 (185,13) 515677.0 3712876.0 6.15079 (101,13) 
515m.o 3712876.0 6.02368 (157,13) 515877.0 3712876.0 6.27020 (157,14) 
515977.0 3712876.0 6.44482 (134,14) 516077.0 3712876.0 8.43069 <223,17) 
516177.0 3712876.0 7.23275 <221,15) 516277 .o 3712876.0 7.22476 (221,15) 
516377.0 3712876.0 6.92431 (242,12) 516477.0 3712876.0 7.33177 (236,12) 
516577.0 3712876.0 6.53978 (141,13) 516677.0 3712876.0 8.48675 (236,13) 
516m.o 3712876.0 7.37493 (190,12) 516877.0 3712876.0 7.08850 (239,12> 
516977.0 3712876.0 7.06152 (183,13) 517077.0 3712876.0 7.42943 (158,13) 



2ND HIGH 
1·HR 

SGRCUPI 1 
- J, P. • CNilEM • CO SCREEN • SHV/LOIIG 1982 IIIIARY 

• SECOND HIGHEST 1•HCIUI AVERAGE CONCENTRATIOII (MICROGRAIIS/QJBIC METER) • 
• FROII ALL SQJRCES • 

• FOR THE DISCRETE RECEPTOR POINTS • 

• X • . ' . CON • CDAY,IICIUR) • X • . ' . CON. (DAY,HOUR) 
••........................ -.-- .. -•.• .. ----------.--- .. ---.-- . ----

517177.0 3712876.0 6.57285 (188, 15) 515277.0 3712976.0 5.91798 (130,14) 
515377.0 3712976.0 6.01597 (174, 11) 515477.0 3712976.0 6.03579 (185,13) 
515577.0 3712976.0 6.07397 (185,13) 515677.0 3712976,0 6.34680 (157, 13) 
515m.o 3712976.0 6.07854 (135, 11) 515877.0 3712976.0 7.05802 (134,14) 
515977.0 3712976.0 6.94615 (134,14) 516077.0 3712976.0 9.01615 (223, 17) 
516177.0 3712976.0 7.61749 (221,15) 516277.0 3712976.0 7.19068 (221,15) 
516377.0 3712976.0 7.13452 (242,12> 516477.0 3712976.0 7.21388 (236, 12> 
516577.0 3712976.0 6.88371 (141, 13) 516677.0 3712976.0 1.16087 (148, 13) 
516m.o 3712976.0 7.56210 (236, 13) 516877.0 3712976.0 6.83952 (184, 14) 
516977 .o 3712976.0 7.15262 (239,12) 517077.0 3712976.0 7.21893 (180,12) 
517177.0 3712976.0 6.93634 (158,13) 515277.0 3713076.0 5.82502 (153, 11) 
515377.0 3713076.0 5.81905 (185,13) 515477.0 3713076.0 6.09085 (174, 11) 
515577.0 3713076.0 6.10545 (215,15) 515677.0 3713076.0 6.85204 (157,13) 
515m.o 3713076.0 6. 74380 (157,14) 515877.0 3713076.0 6.64927 (229,14) 
515977.0 3713076.0 6.46505 (141,12) 516077.0 3713076.0 7.85017 (102,12> 
516177.0 3713076.0 7.17487 (156,11) 516277.0 3713076.0 7.15923 (125,14) 
516377.0 3713076.0 6.91255 (242,12) 516477.0 3713076.0 6.88735 (157,12) 
516577.0 3713076.0 6.93169 (102, 11) 516677.0 3713076.0 7.11644 (148, 13) 
516m.o 3713076.0 8.97902 (236,13) 516877.0 3713076.0 7.06192 (190,12) 
516977.0 3713076.0 6.82968 (236,15) 517077.0 3713076.0 7.47024 (148,12) 
517177.0 3713076.0 7.82779 (158, 13) 515277.0 3713176.0 5.89827 (129,11) 
515377.0 3713176.0 6.13743 (218,19) 515477.0 3713176.0 5.77241 (185, 13) 
515577 -~ 3713176.0 6.93667 (157, 13) 515677.0 3713176.0 6.48410 (157,13) 
515m.o 3713176.0 7.27448 (157,14) 515877.0 3713176.0 6.62582 (135,12) 
515977.0 3713176.0 7.12137 (223,17) 516077.0 3713176.0 7.46364 (102, 12) 
516177.0 3713176.0 6.91047 (156,11) 516277.0 3713176.0 7.21383 (125, 14) 
516377.0 3713176.0 6.93583 (242, 12) 516477.0 3713176.0 7.09784 (159, 12) 
516577 .o 3713176.0 7.38239 (102, 11) 516677.0 3713176.0 6.23427 (236,12) 
516m.o 3713176.0 8.55775 (148, 13) 516877.0 3713176.0 6.92201 <236,13) 
516977.0 3713176.0 6.34885 (190,12) 517077.0 3713176.0 7.18693 (236, 15) 
517177.0 3713176.0 8.92335 (180,12) 515277.0 3712176.0 6.40652 (254, 12) 
515377.0 3712176.0 5.04936 (254, 12) 515477.0 3712176.0 5.67492 (203,11) 
515577.0 3712176.0 5.41114 (229,15) 515677.0 3712176.0 6.35910 <203, 11) 
515m.o 3712176.0 4.33875 (203,11) 515877.0 3712176.0 3.12615 <253, 17) 
515977.0 3712176.0 3.26378 ( 88,15) 516077.0 3712176.0 9.30828 (218, 19) 
516177.0 3712176.0 8.78249 (336, 7) 515277.0 3712076.0 6.39747 (229,15) 
515377.0 3712076.0 6.38124 (130,13) 515477.0 3712076.0 6.43m (229,13) 
515577.0 3712076.0 5.89828 (229,13) 515677.0 3712076.0 4.15624 (229, 13) 

~-.. i -



2110 HIGH 
1·HR 

SGROUH 1 
- 1. P. • tAIIlEN • CO SCREEN • SHV/LDIIG 1912 IIIWtY -

* SECOND NIGHEST 1•HOUR AVERAGE CONCENTRATIDII (IIICROGRAHS/CI,IBIC IIETER) • 
* FROM ALL SOURCES * 

* FOR THE DISCRETE RECEPTOR POINTS * 

• X • - y- CON. CDAY,HOUII) • II • - y • CON. CDAY,IIOUR) . . . . . . . --. . . ----- ----- - ---. --- -. -. -------. ----. . . -. ----. . . . --. . . 
515m.o 3712076.0 4.58992 (133, 19) 515877.0 3712076.0 3.67047 (133, 12) 
515977.0 3712076.0 5.83901 (253, 17) 516077.0 3712076.0 6.22675 (203,20) 
516177.0 3712076.0 13.94044 ( 29,21) 515277.0 3711976.0 6.09181 (229, 13) 
515377.0 3711976.0 6.67880 (130, 13) 515477.0 3711976.0 6.96548 (123, 12) 
515577.0 3711976.0 7.54156 (123,12) 515677.0 3711976.0 5.58441 (229,13) 
515m.o 3711976.0 5.36215 (253, 16) 515877.0 3711976.0 5.36281 (253, 16) 
515977.0 3711976.0 5.99610 (108,10) 516077.0 3711976.0 9.65414 (133, 19) 
516177.0 3711976.0 9.85548 (253, 17) 515277.0 3711876.0 7.06907 (250, 13) 
515377.0 3711876.0 6.81473 (123, 14) 515477.0 3711876.0 7.71325 (123,12) 
515577.0 3711876.0 8.35975 (123,12) 515677.0 3711876.0 7.32454 (123,12) 

·i 515m.o 3711876.0 3.82994 (254, 14) 515877.0 3711876.0 4.79160 (254,14) 
515977.0 3711876.0 6.39443 (254, 14) 516077.0 3711876.0 9.55109 (254, 14) 
516177.0 3711876.0 17.52840 C254, 14) 515277.0 3711776.0 6.44622 (247,12) 
515377.0 3711776.0 6.62228 (123,14) 515477.0 3711776.0 7.10020 (123,14) 
515577.0 3711776.0 6.80678 (123,12) 515677.0 3711776.0 4.95827 (224,11) 
515m.o 3711776.0 4.29698 (110,12) 515877.0 3711776.0 3.88355 ( 56, 7) 
515977.0 3711776.0 6.47317 (110,12) 516077.0 3711776.0 8.62074 (261,21) 

; i 516177.0 3711776.0 13.79262 ( 80,18) 515277.0 3711676.0 6.11807 (250,11) 
515377.0 3711676.0 5.56210 (224,11) 515477.0 3711676.0 5.75988 (224,11) 
515577.0 3711676.0 5.19940 (224,11) 515677.0 3711676.0 4.27646 (110, 12) 
515m.o 3711676.0 3.51638 ( 86, 4) 515877.0 3711676.0 4.59922 (261 ,21) 
515977.0 3711676.0 7.91495 (205,17) 516077.0 3711676.0 10.98511 (111,12) 
516177.0 3711676.0 8.66412 (110, 11) 515277.0 3711576.0 6.32448 (231. 10) 
515377.0 3711576.0 6.42978 (128, 14) 515477.0 3711576.0 5.59929 (128,11) 
515577.0 3711576.0 5.12121 (113,13) 515677.0 3711576.0 3.60622 (111,10) 
515m.o 3711576.0 5. 74676 (205,17) 515877.0 3711576.0 6.17715 (189,14) 
515977.0 3711576.0 12.06621 (111,12) 516077.0 3711576.0 6.95607 ( 57, 6) 
516177.0 3711576.0 10.02794 (111, 7) 515277.0 3711476.0 6.32985 (202,14) 

.i 515377.0 3711476.0 6.45721 (113, 13) 515477.0 3711476.0 5.86350 (202, 14) I 

' 515577.0 3711476.0 4.51189 (142,14) 515677.0 3711476.0 4.50787 (113,13) 
515m.o 3711476.0 6.09294 (111,12) 515877.0 3711476.0 10.14429 (111,13) 
515977.0 3711476.0 6.87354 ( 57, 6) 516077.0 3711476.0 5.37252 ( 57,12) 
516177.0 3711476.0 8.21436 ( 84,15) 511277.0 3709378.0 10.78500 (112,23) 
512277.0 3709378.0 10.54463 ( 38, 4) 513277.0 3709378.0 11.26644 (251,20) 
514277.0 3709378.0 10.63077 (359, 7) 515277.0 3709378.0 9.91142 (260, 4) 
516277.0 3709378.0 7.18600 (212,15) 517277 .o 3709378.0 6.61326 ( 11, 9) 
518277.0 3709378.0 9.88600 (295, 1) 519277.0 3709378.0 4.33267 (208, 2) 
520277.0 3709378.0 4.71714 ( 6,23) 521277.0 3709378.0 4. 72983 ( 63,12) 



2110 HIGH 
1·HR 

SGROUPI 1 
- I. P. • CAMDEII • CD SCREEN • IHV/LCIJG 1982 IIIIARY -

• SECOND IIGHEST 1•HCIJt AVERAGE CONCENTRATICIJ (IIICROGRAIIS/CUBIC IIETER) • 
• FROM ALL SOURCES • 

• fllR THE DISCRETE IECEPTCII POINTS • 

• X • . ' - CON. (DAY ,HCIJt) • X • -' . CON. CDAY,JICIUR) -..•••..••...... -................ •.• ... -... ---------.------- ... -. 
522277.0 371193711. 0 4.11195 ( 93, 2) 511277.0 37083711.0 10.12803 (251. 3) 
512277.0 57083711.0 a. 17196 (261,20) 515277.0 37083711.0 11.15753 (103,21) 
514277.0 37083711. 0 10.51317 (246, 5) 515277.0 37083711.0 1.04683 (168, 7) 
516277.0 37083711.0 5.40043 ( 911,14) 51n77.o 37083711.0 10.71232 (284, 2) 
511277.0 37083711.0 7.71681 (286, 4) 519277.0 37083711.0 4.54459 (294,22) 
520277.0 37083711.0 4.93625 (213, 4) 521277.0 37083711.0 4.36261 (349, 18) 
522277.0 57083711.0 4.35584 (116, 5) 511277.0 37075711.0 10.21854 ( 48,20) 
512277.0 37075711.0 11.42558 (265, 2) 513277.0 37075711.0 10.98817 ( 42, 3) 
514277.0 37075711.0 9.13617 (155,24) 515277.0 37075711.0 11.11420 ( 49, 1) 
516277.0 37075711.0 8.16857 ( 37,20) 51n77.o 37075711.0 11.30407 (306,21) 
511277.0 37075711.0 1.14481 (284, 4) 519277.0 37075711.0 5.39405 (338,15) 
520277.0 37075711.0 4.16299 ( 31, 18) 521277.0 37075711.0 4.82719 (294,24) 
522277.0 37075711.0 4.46995 (286,18) 511277.0 3706378.0 10.76855 (264,20) 
512277.0 3706378.0 10.52051 (329, 5) 513277.0 3706378.0 9.63425 (120, 4) 
514277.0 37063711.0 11.20949 (306,22) 515277.0 3706378.0 11.28501 (269, 4) 
516277.0 3706378.0 7.96301 (296,18) 51n77.o 3706378.0 7.94481 (240, 3) 
511277.0 3706378.0 9.44578 (363,22) 519277.0 3706378.0 4.57466 (363, 4) 
520277.0 3706378.0 4.75636 ( 47,21) 521277.0 3706378.0 4.75319 ( 52, 4) 
522277.0 3706378.0 5.08909 (164, 6) 523277.0 3706378.0 4.20751 (349,20) 
522402.0 3710378.0 4.59236 (308, 18) 522402.0 3711378.0 5.19321 (151, 7) 
522402.0 3712378.0 4.53563 ( 4, 7) 511277.0 3714176.0 5.79270 (253,22) 
512277.0 3714176.0 5.83175 (165, 2) 513277.0 3714176.0 4.83881 (175,20) 
514277.0 3714176.0 4.9n7o (27~, 14) 515277.0 3714176.0 7.97659 (336, 7) 
516277.0 3714176.0 8.48352 (358,17) 51n77.o 3714176.0 10.14118 (239, 3) 
518277.0 3714176.0 5.35389 ( 78, 12) 519277.0 3714176.0 4.23199 (244,11) 
520277.0 3714176.0 4.50618 (176,20) 521277.0 3714176.0 5.20162 (188,20) 
522277.0 3714176.0 5.02321 (265,20) 511277.0 3715176.0 7. 15n4 (275,18) 
512277.0 3715176.0 10.99089 (233, 19) 513277.0 3715176.0 6.35584 (108, 4) 
514277.0 3715176.0 9.30007 (326, 1) 515277.0 3715176.0 10.01517 (135, 6) 
516277.0 3715176.0 5.93753 (166, 17) 51n77.o 3715176.0 4.89343 ( 54,13) 
518277.0 3715176.0 4.43927 ( 78, 11) 519277.0 3715176.0 4.11433 (154, 4) 
520277.0 3715176.0 3.99751 (135, 2> 521277.0 3715176.0 5.31195 (269,20) 
522277.0 3715176.0 5.46977 (288, 8) 511277.0 3716176.0 11.58435 (278,21) 
512277.0 3716176.0 6.86817 (178, 3) 513277.0 3716176.0 9.41261 ( 195,21) 
514277.0 3716176.0 11.17805 (355. 18) 515277.0 3716176.0 11.64061 (186, 1) 
516277.0 3716176.0 4.11781 (166, 17) 51n77.o 3716176.0 4.75220 (239,19) 
518277.0 3716176.0 4.85977 (150, 7) 519277.0 3716176.0 4.80244 (191, 1) 
520277.0 3716176.0 5.75233 (154, 3) 521277.0 3716176.0 4.70615 (189, 7) 
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2ND HIGH 
1·HR 

SGROUH 1 
- l. P. • CAII)EM • CO SCREEN • SHY/LONG 198Z IINARY 

• SECOND HI GHES1 1•HCUI AVERAGE CONCENTRATION (MICROGRAIIS/QJBIC METER> • 
* FROM ALL SOURCES * 

• FOR THE DISCRETE RECEPTOR POINTS * 

• X • • y • CON. (DAT,JICIUR) • X • • T • CON. (DAY ,HCUI) . . . . . . . . . . . . - . ---. . -- -----------. --. ---------- -. . --. . ---------. . 
~'i: 

522402.0 3712378.0 4.53563 ( 
'· 7) 

511277.0 3714176.0 5.79270 (253,22) 

512277.0 3714176.0 5.13873 (165, 2> 513277.0 3714176.0 4.83881 (173,20) 

514277.0 5714176.0 4.97270 (274, 14) 515277.0 3714176.0 7.97659 (336, 7> 
516277.0 3714176.0 8.48352 (358,17) 517277.0 3714176.0 10.14118 (239, :S> 
518277.0 3714176.0 5.35389 ( 78,12) 519277.0 3714176.0 4.23199 (244, 11) 

520277.D 3714176.0 4.50618 (176,20) 521277.0 5714176.0 5.20162 (188,20) 
522277.0 3714176.0 5.02321 (265,20) 511277.0 5715176.0 7.15724 (273, 18) 
512277.0 3715176.0 10.99089 (233, 19) 513277.0 5715176.0 6.35584 (108, 4) 
514277.0 3715176.0 9.30007 (326, 1) 515277.0 3715176.0 10.01517 (135, 6) 
516277.0 3715176.0 5.93733 (166, 17) 517277.0 3715176.0 4.89343 ( 54,13) 
518277.0 3715176.0 4.43927 ( 78,11) 519277.0 3715176.0 4.11433 (154, 4) 
520277.0 3715176.0 3.99751 (135, 2) 521277.0 3715176.0 5.31195 (269,20) 
522277.0 3715176.0 5.46977 (288, 8) 511277.0 3716176.0 11.58435 (278,21) 
512277.0 3716176.0 6.86817 (178, 3) 513277.0 3716176.0 9.41261 (195,21) 
514277.0 3716176.0 11.17805 (355, 18) 515277.0 3716176.0 11.64061 (186, 1) 
516277.0 3716176.0 4.11781 (166,17> 517277.0 3716176.0 4.73220 (239,19) 
518277.0 3716176.0 4.85977 (150, 7) 519277.0 3716176.0 4.80244 (191, 1) 
520277.0 3716176.0 5.73233 (154, 3) 521277.0 3716176.0 4.70615 (189, 7) 

522277.0 3716176.0 5.07877 (176,21) 511277.0 3717176.0 8.73469 (178, 3) 
512277.0 3717176.0 10.28861 (224,22) 513277.0 3717176.0 11.44456 (304, 2) 
514277.0 3717176.0 11.76555 (304,19) 515277.0 3717176.0 7.36444 (324, 5) 
516277.0 3717176.0 5.19140 (237,19) 517277.0 3717176.0 5.24845 (209,24) 
518277.0 3717176.0 5.59558 (327, 4) 519277.0 3717176.0 5.64886 (332, 8) 
520277.0 3717176.0 5.40460 ( 79,19) 521277.0 3717176.0 5.05645 (154, 3) 
522277.0 3717176.0 4.65609 ( 92,23) 511277.0 3713176.0 7.19957 (355, 6) 
512277.0 3713176.0 5.62852 (253,20) 513277.0 3713176.0 4.74237 (253, 9) 
514277.0 3713176.0 6.07715 (231,15) 511277.0 3712176.0 5.69914 (329,18) 
512277.0 3712176.0 6.03188 (108, 5) 513277.0 3712176.0 5.28259 (205, 1) 
514277.0 3712176.0 6.06332 (113,11) 511277.0 3711176.0 7.91508 (341,18) 
512277.0 3711176.0 11.71582 (257,22) 513277.0 3711176.0 5.20422 (250,21) 
514277.0 3711176.0 6.18383 ( 85,17) 516500.0 3708100.0 10.77136 (122, 3) 
518100.0 3709350.0 10.02998 (287, 1) 514500.0 370SSOO.O 10.515SS (113, 2> 
517300.0 3714400.0 10.50825 (222,23) 



MAX 50 
1·HR 

SGROUPI 1 
- l. P. • CNIIEN • CO SCREEN • SHY/LCIIG 1982 IIIIARY -

• 50 MAXI- 1•110UR AVERAGE CONCENTRATION (IIICIIOGIWIS/aJBIC IIETER) • 

• fROII ALL SQJRCES • 

X TCIIETERS) X YCIIETERS) 
IIR IIR IIR IIR 

IAIIGE DIRECTION IAIIGE DIRECTION 
IWilC -· IIOUR DAY CIIETERS) CDEGREESl IAIIK -- MOUlt DAY (IIETERS) (DEGREES) . . . . . . . . -. . -. . -- - - . . --. -----. . . . . . -----. -. ---. . - - -- -- ------. 

1 23.04195 19 218 516177.0 3712076.0 26 15.38724 13 148 516477.0 3712276.0 
2 21.16797 13 148 516411.0 3712159.0 27 15.23697 20 336 516264.6 3712122.0 
3 21.08109 19 218 516179.3 3712061.0 28 15.23697 20 336 516264.6 3712122.0 
4 20.85358 12 102 516264.6 3712122.0 29 15.15353 12 102 516177.0 3712376.0 
5 20.85358 12 102 516264.6 3712122.0 30 15.15113 12 30 516264.6 3712122.0 
6 19.60714 12 107 516177.0 3711476.0 31 15.15113 12 30 516264.6 3712122.0 
7 19.49486 17 336 516264.6 3712122.0 32 15.10766 9 126 516179.3 3712122.0 
a 19.49486 17 336 516264.6 3712122.0 33 14.94641 12 74 516264.6 3712122.0 
9 19.42350 13 357 516264.6 3712122.0 34 14.94641 12 74 516264.6 3712122.0 

10 19.42350 13 357 516264.6 3712122.0 35 14.91710 13 30 516277.0 3712376.0 
11 19.28407 21 29 516179.3 3712061.0 36 14.89959 11 30 516264.6 3712122.0 
12 18.61227 12 86 516177.0 3711876.0 37 14.89959 11 30 516264.6 3712122.0 
13 18.55573 15 102 516411.0 3712159.0 38 14.88223 17 223 516264.6 3712122.0 
14 18.4m5 13 30 516277.0 3712276.0 39 14.88223 17 223 516264.6 3712122.0 
15 18.45790 13 111 516177.0 3711776.0 40 14.79225 24 29 516264.6 3712122.0 
16 17.65425 13 102 516277.0 3712276.0 41 14.79225 24 29 516264.6 3712122.0 
17 17.52840 14 254 516177.0 3711876.0 42 14.m58 15 229 515977.0 3711976.0 
18 17.38645 13 236 516411.0 3712159.0 43 14.70133 13 1~2 516277.0 3712476.0 
19 17.35140 19 218 516115.2 3712189.0 44 14.46787 13 111 515877.0 3711576.0 
20 17.18606 11 358 516264.6 3712122.0 45 14.38029 13 111 516077.0 3711676.0 
21 17.18606 11 358 516264.6 3712122.0 46 14.36527 12 102 516177.0 3712476.0 
22 16.47210 13 102 516277.0 3712376.0 47 14.08171 17 105 516179.3 3712122.0 
23 16.15864 12 107 516177.0 3711576.0 48 14.01128 10 343 516177.0 3711876.0 
24 16.10753 19 218 516179.3 3712122.0 49 13.97525 16 27 516264.6 3712122.0 
25 15.67996 13 107 516264.6 3711598.0 50 13.97525 16 27 516264.6 3712122.0 



HIGH 
8·HR 

SGROUPI 1 
- 1. P. • CNIIEN • CO Sl:REEN • SHV/LOIIG 1982 IIIIARY .... 

: • IIGHES1 I·HCU AVERAGE CONCENTRATION (IIICROGRAIIS/aJBIC IIETER) • 
• FROM ALL SOURCES • 

• FOR THE DISCRETE RECEPTOR POINTS • 

• X • . ' . CON • (DAY ,PER.) • X • . ' . -- (DAY,PER.) . . . . . . . . -. . . . -. . . . . . . . . . . . . . . . . . . . . . . ---. . -. . . -. ---. -------. . . . . 
516276.8 3711378.0 2.31244 (107, 2) 516411.0 3712159.0 4.62170 (102, 2) 
516679.3 3711159.0 1.23334C (201, 2> 516679.3 3711371.0 2.33376 ( 31, 2> 
517079.3 3711371.0 1.49426 (217, 2) 517079.3 3711549.0 1.59116 (217, 2) 
517530.5 3711411.0 1.64542 (234, 2> 517530.5 3711311'.0 1.35261 (208, 2) 
518743.9 3711171.0 1.26251 (234, 2) 518743.9 3711573.0 1.50512 (234, 2) 
519914.6 3711573.0 1.24139C (171, 3) 519914.6 3711171.0 1.51284C (123, 1) 
520304.8 3711171.0 1.57172C (123, 1) 520304.8 3711024.0 1.40043C (123, 1) 
520707.2 3711024.0 1.81628C (123, 1) 520817.0 3711628.0 1.05331C (171, 3) 
520402.3 3712176.0 1.51185 (212, 2) 518707.2 3712176.0 2.66329 (212, 2> 
518707.2 3712030.0 2.50174 (212, 2) 518280.4 3712030.0 2.84847 (212, 2) 
518280.4 3712250.0 2.71329 <226, 2) 518060.9 3712335.0 3.47968 (226, 2) 
518060.9 3712871.0 3.14069 (207, 2) 517426.8 3712871.0 2.24517C C201, 2) 
517426.8 3713079.0 2.55059 (352, 2) 516993.9 3713079.0 4.13037 (183, 2) 
516993.9 3713280.0 2.69421 (183, 2) 516603.7 3713280.0 2.43212 (141, 2) 
516603.7 3712884.0 2.21253 (236, 2) 516372.0 3712884.0 2.58643 (242, 2) 
516372.0 3712798.0 2.39198 (242, 2) 516256.2 3712n4.o 2.30600 (102, 2) 
516276.8 3711378.0 2.31244 (107, 2) 516264.6 3712122.0 9.64118 c 30, 2) 
516264.6 3711598.0 4.21452 (107, 2) 516008.5 3712006.0 1.52121 (229, 2) 
516008.5 3712122.0 1.36535C C227, 3) 516115.2 3712189.0 2.47179C (218, 3l 
516179.3 3712061.0 3.62842 (132, 1) 516179.3 3712122.0 2.44852 (336, 1) 
516264.6 3712122.0 9.64118 c 30, 2) s1s2n.o 3711278.0 1.65242 (113, 2) 
51s3n.o 3711278.0 1.86100 c 56, 1) 5154n.o 3711278.0 1.75371 (111, 2> 
51ssn.o 3711278.0 2.03689 (111, 2) S1S6n.o 3711278.0 1.85071 (111, 2) 
s1sm.o 3711278.0 1.47524 (117, 2) 51S8n.o 3711278.0 1.27003 (241, 2) 
5159n.o 3711278.0 1.12708 C205, 2) S16on.o 3711278.0 1.91070 (107, 2) 
S161n.o 3711278.0 3.08282 (107, 2) S162n.o 3711278.0 2.08240 (107, 2) 
5163n.o 3711278.0 2.95017 c 95, 3) S164n.o 3711278.0 2.80407 c 95, 3) 
516sn.o 3711278.0 1.70984 (151, 3) 5166n.o 3711278.0 1.15763 c 31, 2) 
S16m.o 3711278.0 1.37212 c 31, 2> S168n.o 3711278.0 1.22836 (204, 2) 
5169n.o 3711278.0 1.63621 (204, 2> s11on.o 3711278.0 1.76429 (204, 2) 
s111n.o 3711278.0 1.57553 (204, 2> s1s2n.o 3711171.0 2.13831 ( 56, 1) 
5153n.o 3711178.0 2.08052 ( 56, 1) S1S4n.o 3711178.0 2.04433 (111, 2) 
515Sn.o 3711178.0 1.88340 (111, 2) S156n.o 3711178.0 1.90986 (117, 2) 
s1sm.o 3711178.0 1.n752 (117, 2) s1s8n.o 3711178.0 1.32893 (117, 2) 
51S9n.o 3711178.0 1.55001 (205, 2) S16on.o 3711178.0 2.11107 (107, 2) 
S161n.o 3711178.0 2.42792 (107, 2) 5162n.o 3711178.0 1.66301 (107, 2) 
S163n.o 3711178.0 1.57757 ( 95, 3) 5164n.o 3711178.0 1.56675 ( 95, 3) 
516Sn.o 3711178.0 1.50175C C201, 21 5166n.o 3711178.0 1.23242C (201, 2l 



HIGH 
8·HR 

SGRCIUPI ' - I. P. • CAIIIEII • CD SCREEN • SHV/LDIIG 1982 IIIIARY ... 
• IIGMEST 8·HOUR AVERAGE CDIICENTRATIDII CIIICROGIWI$/CUBIC IIETERl • 

• FROM ALL SOURCES • 
• FOR THE DISCRETE RECEPTOR POINTS • 

• • • . ' . CCII. (DAY,PER.) . . - . ' - CON. CDAT,PER.) 

. . . . . . . . -. . . . . . . . . ---- -----------------------. ---- --------------
516m.o 3711178.0 1.16904 C 31, 2l 516877.0 3711178.0 1.20699 C204, 2l 
516977.0 3711178.0 1.87329 (204, 2l 517077.0 3711178.0 2.21713 C204, 2l 
517177.0 3711178.0 2.15313 C204, 2l 515277.0 3711078.0 2.33889 ( 56, 1) 
515377.0 3711078.0 2.08851 CZ51, 2l 515477.0 3711078.0 1.13532 (117, 2l 
515577.0 3711078.0 2.05203 (117, 2) 515677.0 3711078.0 2.07655 (117, 2) 
515m.o 3711078.0 1.76328 (117, 2l 515877.0 3711078.0 1.75599 (230, 2) 
515977.0 3711078.0 2.20444 (230, 2) 516077.0 3711078.0 2.08265 (205, 2) 
516177.0 3711078.0 2.46054 C107, 2l 516277.0 3711078.0 1.64232C (193, 2l 
516377.0 3711078.0 1.52409 (168, 2) 516477.0 3711078.0 1.37636 (168, 2) 
516577.0 3711078.0 1.52514 ( 95, 3) 516677.0 3711078.0 1.19722C (201, 2) 
516m.o 3711078.0 0.87301C (201, 2) 516877.0 3711078.0 1.21377 ( 31, 2) 
516977.0 3711078.0 1.74135 (204, 2) 517077.0 3711078.0 2.24122 (204, 2) 
517177.0 3711078.0 2.52820 (204, 2) 515277.0 3710978.0 2.31no (251, 2) 
515377.0 3710978.0 1.99019 (117, 2) 515477.0 3710978.0 1.95825 (117, 2) 
515577.0 3710978.0 2.07837 (117, 2) 515677.0 3710978.0 1.94266 (117, 2) 
515m.o 3710978.0 1.60678 (230, 2) 515877.0 3710978.0 2.34257 (230, 2) 
515977.0 3710978.0 2.65418 (230, 2) 516077 .o 3710978.0 2.47898 (107, 2) 
516177.0 3710978.0 2.63453 (107, 2) 516277.0 3710978.0 2.25352C C193, 2) 
516377.0 3710978.0 1.86226 (168, 2) 516477.0 3710978.0 1.66502 (168, 2) 
516577.0 3710978.0 1.31934 (127, 2) 516677.0 3710978.0 1.50593 (127, 2) 
516m.o 3710978.0 1.14089 (127, 2) 516877.0 3710978.0 1.31855 ( 31, 2) 
516977.0 3710978.0 1.62386 ( 31. 2> 517077.0 3710978.0 2.06569 (204, 2> 
517177.0 371u978.0 2.49491 (204, 2> 515277.0 3710878.0 1.99030 (117, 2) 
515377.0 3710878.0 2.01413 (328, 2> 515477.0 3710878.0 2.00841 (328, 2) 
515577.0 3710878.0 1.94404 (117, 2> 515677.0 3710878.0 1.75229 ( 52, 2> 
515m.o 3710878.0 2.25803 (230, 2> 515877.0 3710878.0 2.93051 (230, 2) 
515977.0 3710878.0 2.87690 (230, 2> 516077.0 3710878.0 3.11038C (193, 2l 
516177.0 3710878.0 2.97080 (107, 2> 516277.0 3710878.0 2.43478C (193, 2l 
516377.0 3710878.0 2.01429 (117, 2> 516477.0 3710878.0 2.10707 (286, 2) 
516577.0 3710878.0 1.88778 ( 95, 3) 516677.0 3710878.0 2.01795 (127, 2> 
516m.o 3710878.0 1.94405 (127. 2) 516877.0 3710878.0 1.37660 (151, 3) 
516977.0 3710878.0 1.92654 ( 31. 2) 517077.0 3710878.0 1.n2o2 ( 31, 2) 
517177.0 3710878.0 2.28862 (204, 2> 515277.0 3710778.0 2.37587 (328, 2> 
515377.0 3710778.0 2.19592 (328, 2) 515477.0 3710778.0 2.01026 (328, 2) 
515577.0 3710778.0 1.70096 (117, 2) 515677.0 3710778.0 1.92239 ( 52, 2) 
515m.o 3710778.0 2.91059 (230, 2) 515877.0 3710778.0 3.28050 (230, 2> 
515977.0 3710778.0 2.92509 (230, 2> 516077.0 3710778.0 3.69833C (193, 2l 
516177.0 3710778.0 3.10325C (193, 2) 516277.0 3710778.0 2.69309 (117, 2) 



HIGH 
I·HR 

SGROUPI 1 
- I. P. • CIIIDEI • CO SCREEN • SHV/LIIIIG 1982 IIIIARY -

• HIGHEST I·IICIUR AVEIIAGE CONCENTRATIIIII (IUCROGRAMS/CUBIC METER) • 
• FROM ALL SOURCES • 

• fOR THE DISCRETE RECEPTOR POl ITS • 

• X • • y • CCII • (DAY,PER.) • X • • y • CCII • (DAY,PER.) ....... .. .......... .................... ......... •.• .................. -- ................................... 

516377.0 37107711.0 2.39599 C117, 2) 516477.0 37107711.0 2.66177 (286, 2) 

516577.0 37107711.0 2.24067 c 95, 3) 516677.0 37107711.0 2.97189 ( 95, 3) 

S16m.o 37107711.0 2.49001 (127, 2) 516877.0 37107711.0 2.07139 (151, 3) 

516977.0 37107711.0 2.40615 ( 31, 2) 517077.0 37107711.0 2.82035 ( 31, 2) 
517177.0 37107711.0 1.85854 (204, 2) 515277.0 3710678.0 2.45533 (328, 2) 

515377.0 3710678.0 2.11412 (328, 2) 515477.0 3710678.0 1.76410 (249, 2) 
515577.0 3710678.0 1.95668 ( 52, 2) 515677.0 3710678.0 2.10138 (230, 2) 

s1sm.o 3710678.0 2.97183 (230, 2) 515877.0 3710678.0 3.24511 (230, 2) 

515977.0 3710678.0 3.03D87C (193, 2) 516077.0 3710678.0 3.9D296C (193, 2) 
516177.0 3710671.0 3.36136C (193, 2) 516277.0 3710678.0 2.86965 (117, 2) 
516377.0 3710678.0 2.70592 (117, 2) 516477.0 3710678.0 2.84502 (286, 2) 
516577.0 3710678.0 2.65936 ( 95, 3) 516677.0 3710678.0 3.04290 ( 95, 3) 
516m.o 3710678.0 2.53180 (127, 2) 516877.0 3710678.0 2.28331 (127, 2) 

516977.0 3710678.0 1.91172 (151, 3) 517077.0 3710678.0 2.27347 ( 31, 2) 
517177.0 3710678.0 2.03012 ( 31, 2) 515277.0 3710578.0 2.41277 (328, 2) 
515377.0 3710578.0 1.74980 (328, 2) 515477.0 3710578.0 2.36109 ( 7, 3) 
515577.0 3710578.0 2.26434 (297, 2) 515677.0 3710578.0 2.58636 (230, 2) 
s1sm.o 3710578.0 3.36228 (230, 2) 515877.0 3710578.0 3.20968 (230, 2) 
515977.0 3710578.0 3.32316C (193, 2) 516077.0 3710578.0 3.76026C 1193, 2) 
516177.0 3710578.0 3.51543C (193, 2) 516277.0 3710578.0 3.08644 (117, 2) 
516377.0 3710578.0 3.12082 ( 25, 3) 516477.0 3710578.0 3.47103 ( 95, 3) 
516577.0 3710578.0 3.13928 ( 95, 3) 516677.0 3710578.0 2.99191 ( 95, 3) 
516m.o 3710578.0 2.26771 (127, 2) 516877.0 3710578.0 2.22517 (127, 2) 
516977.0 3710578.0 1.65182 (127, 2) 517077.0 3710578.0 1.62778 ( 31, 2) 
517177.0 3710578.0 2.03132 ( 31, 2) 515277.0 3710478.0 1.95958 (328, 2) 
515377.0 3710478.0 2.21237 ( 7, 3) 515477.0 3710478.0 3.01766 ( 7, 3) 
515577.0 3710478.0 2.67823 (297, 2) 515677.0 3710478.0 2.94094 (230, 2) 
515m.o 3710478.0 3.29955 (230, 2) 515877.0 3710478.0 3.65025 (264, 1) 
515977.0 3710478.0 3.68790C (193, 2) 516077.0 3710478.0 3.99137C (193, 2) 
516177.0 3710478.0 3.58036C (193, 2) 516277.0 3710478.0 3.23860 ( 25, 3) 
516377.0 3710478.0 3.35342 ( 25, 3) 516477.0 3710478.0 3.48605 ( 95, 3) 
516577.0 3710478.0 3.27176 ( 95, 3) 516677.0 3710478.0 2.93264 ( 95, 3) 
516m.o 3710478.0 2.65297 ( 95, 3) 516877.0 3710478.0 2.25467 (127, 2) 
516977.0 3710478.0 2.14874 (127, 2) 517077.0 3710478.0 1.61365 ( 66, 2) 
517177.0 3710478.0 1.78274 ( 31, 2) 515277.0 3710378.0 1. 77384 ( 52, 2) 
515377.0 3710378.0 2.38391 ( 7, 3) 515477.0 3710378.0 2.50928 (297, 2) 
515577.0 3710378.0 2.84159 (297, 2) 515677.0 3710378.0 3.21111 (230, 2) 
515m.o 3710378.0 3.20740 (230, 2) 515877.0 3710378.0 3.74560 (264, 1) 



HIGH 
8·HR 

SGROUPI 1 
- 1. P. • CAIIDEM • CO SCREEN • SHV/LOIIG 1982 IIIIAIIY -

* IIGHEST I·IICIJR AVERAGE COIICENTRATIOII CIIICROGRAHS/CUIIIC METER) • 
* FROM ALL SOURCES * 

* FOR THE DISCRETE RECEPTOR PDINTS * 

• I • . ' . COli. CDAY,PER.) • I • • y • COli. CDAY,PER.) . . . . . . . . . . . . . . . . -. . . -. . -. --. -. -. . --. . . . -. . . . ----- . . - ---- - - - -. - -. 

515977.0 3710378.0 3.81657C (193, 2) 516077.0 3710378.0 3. 727D3C (193, 2) 

516177.0 3710378.0 3.30097C C193, 2l 516277.0 3710378.0 3.11638 (117, 2) 

516377.0 3710378.0 2.99907 (117, 2) 516477.0 3710378.0 3.06821 (286, 2) 

516577.0 3710378.0 3.04406 ( 95, 3) 516677.0 3710378.0 2.62197 ( 95, 3) 

516m.o 3710378.0 2.70601 ( 95, 3) 516877.0 3710378.0 2.64413 (293, 1) 

516977.0 3710378.0 2.ZZZZ3 (127, 2) 517077.0 3710378.0 1.70950 ( 66, 2) 

517177.0 3710378.0 1.63225C (170, 3) 515277.0 3712276.0 1.08161 (254, 2) 

515377.0 3712276.0 0.91684 (290, 2) 515477.0 3712276.0 1.01785 (174, 2) 

515577.0 3712276.0 1.04026 (231, 2) 515677.0 3712276.0 1.19626 (231, 2) 

515m.o 3712276.0 1.11671C (156, 2) 515877.0 3712276.0 1.15847C (156, 2) 

515977.0 3712276.0 0.89989 (132, 1) 516077.0 3712276.0 1.08508C (218, 3) 

516177.0 3712276.0 4.04639 ( 30, 2) 516277.0 3712276.0 4.38788 (102, 2) 

516377.0 3712276.0 2.83221 (102, 2) 516477.0 3712276.0 1.92515 (148, 2) 

516577.0 3712276.0 2.22333 ( 78, 2) 516677.0 3712276.0 2.53721 (352, 2) 

516m.o 3712276.0 0.91544 (236, 2) 516877.0 3712276.0 1.23278 (225, 2) 

516977.0 3712276.0 1.81223 (225, 2) 517077.0 3712276.0 2.43087 C225, 2) 
517177.0 3712276.0 3.01446 (226, 2) 515277.0 3712376.0 1.34631 (290, 2) 

515377.0 3712376.0 1.38079 (174, 2) 515477.0 3712376.0 1.42226 (174, 2) 

515577.0 3712376.0 1.35159 (174, 2) 515677.0 3712376.0 1.51310C (156, 2) 
515m.o 3712376.0 2.02470C (156, 2) 515877.0 3712376.0 2.17971C C156, 2) 

515977.0 3712376.0 1.82970C (218, 3) 516077.0 3712376.0 2.17380 (336, 1) 
516177.0 3712376.0 5.28814 ( 30, 2) 516277.0 3712376.0 3.94256 (102, 2) 

516377.0 3712376.0 2.59051 (102, 2) 516477.0 3712376.0 2.15141 (102, 2) 
516577.0 3712376.0 1.53226 ( 78, 2) 516677.0 3712376.0 1.57995 ( 78, 2) 
516m.o 3712376.0 1.69310 (352, 2) 516877.0 3712376.0 1.44189C (201, 2) 
516977.0 3712376.0 1.52779C (201, 2) 517077.0 3712376.0 1.87078 (225, 2) 

517177.0 3712376.0 2.62730 (225, 2) 515277.0 3712476.0 1.66675 (174, 2) 

515377.0 3712476.0 1. 73059 (174, 2) 515477.0 3712476.0 1.62105 (174, 2) 
515577.0 3712476.0 1.47838 (174, 2) 515677.0 3712476.0 2.04335C (156, 2) 

515m.o 3712476.0 2.48598C (156, 2) 515877.0 3712476.0 2.52615C (156, 2) 
515977.0 3712476.0 1.97197C (156, 2) 516077.0 3712476.0 2.29117 ( 30, 2) 
516177.0 3712476.0 4.02079 ( 30, 2) 516277.0 3712476.0 3.49201 (102, 2) 
516377.0 3712476.0 2.41003 (102, 2) 516477.0 3712476.0 2.35063 (102, 2) 
516577.0 3712476.0 1.52206 (148, 2) 516677.0 3712476.0 1.54567 (183, 2) 
516m.o 3712476.0 1.65666 (183, 2) 516877.0 3712476.0 1.64896C (201, 2) 
516977.0 3712476.0 1.91425C (201, 2) 517077.0 3712476.0 1.95907C (201, 2) 
517177.0 3712476.0 1.86249 (216, 2) 515277.0 3712576.0 1.83994 (174, 2) 

515377.0 3712576.0 1.82463 (174, 2) 515477.0 3712576.0 1.66221 (174, 2) 



HIGH 
I·HR 

SGROUPI 1 
- I. P. • CNilEN • CO SCREEN • IHV/LOIIG 1982 IIIWIY -

• HIGHEST I·JIOUR AVERAGE CONCENTRATION CIIICROGRAIIS/CIIIIC IIETER) • 
• FROM ALL SCIURCES • 

• FOR THE DISCRETE RECEPTIIl POINTS • 

• I • . ' . CON. CDAY,PEl.) . I • . ' . CON. CDAY,PER.) 

............. -.... -... -.. -. -.. ---•. ----- -. ---- -. - ---. -- -------. --
515577.0 3712576.0 1.71322C C156, 2) 515677.0 3712576.0 2.24630C (156, 2) 

515m.o 3712576.0 2.47700C (156, 2) 515877.0 3712576.0 2.34604c C156, 2> 
515977.0 3712576.0 1.16236C (156, 2) 516077.0 3712576.0 2.62072 c 30, 2) 

516177.0 3712576.0 2.63706 (336, 3) 516277.0 3712576.0 3.09212 (102, 2) 

516377.0 3712576.0 2.23692 (102, 2) 516477.0 3712576.0 1.18032 (102, 2) 

516577.0 3712576.0 1.73505 (236, 2) 516677.0 3712576.0 1.18744 (113, 2) 

516m.o 3712576.0 2.57480 (113, 2) 516877.0 3712576.0 2.44053 (113, 2) 

516977.0 3712576.0 2.02540C (201, 2) 517077.0 3712576.0 2.19218C (201, 2) 

517177.0 3712576.0 2.17056C (201, 2) 515277.0 3712676.0 1.10834 (174, 2) 

515377.0 3712676.0 1. 74463 (174, 2) 515477.0 3712676.0 1.18596 (108, 2) 

515577.0 3712676.0 1.99599 (153, 2) 515677.0 3712676.0 2.16844C (156, 2) 
515m.o 3712676.0 2.18011C (156, 2) 515877.0 3712676.0 1.97450C (156, 2) 
515977.0 3712676.0 1.72518 (270, 2) 516077.0 3712676.0 2.08434 ( 30, 2) 

516177.0 3712676.0 2.17916 (102, 2) 516277.0 3712676.0 2.55330 (102, 2) 
516377.0 3712676.0 1.89405 (102, 2) 516477.0 3712676.0 1.61569 (102, 2) 

516577.0 3712676.0 1.13592 (236, 2) 516677.0 3712676.0 1.84619 (113, 2) 

516m.o 3712676.0 2.13139 (113, 2) 516877.0 3712676.0 3.07663 (113, 2) 

516977.0 3712676.0 2.78266 (113, 2) 517077.0 3712676.0 2.18439C (201, 2) 
517177.0 3712676.0 2.35940C C201, 2) 515277.0 3712776.0 1.71933 (108, 2) 
515377.0 3712776.0 1.82794 (108, 2) 515477.0 3712776.0 1.95895 (153, 2) 

515577.0 3712776.0 2.15945 (153, 2) 515677.0 3712776.0 1.92028C (156, 2) 
515m.o 3712776.0 1.75464C (156, 2) 515877.0 3712776.0 2.17194 (270, 2) 
515977.0 3712776.0 2.01292 (270, 2) 516077.0 3712776.0 1.93326 ( 30, 2) 
516177.0 3712776.0 1.89979 (102, 2) 516277.0 3712776.0 2.08591 (242, 2) 
516377.0 3712776.0 2.16667 (242, 2) 516477.0 3712776.0 1. 70966 (242, 2) 
516577.0 3712776.0 1.76829 (236, 2) 516677.0 3712776.0 1.73533 (236, 2) 
516m.o 3712776.0 2.60416 (113, 2) 516877.0 3712776.0 3.64725 (113, 2) 
516977.0 3712776.0 3.73165 (113, 2) 517077.0 3712776.0 3.12698 (113, 2) 
517177.0 3712776.0 2.25946C (201, 2) 515277.0 3712876.0 1.92502 (108, 2) 
515377.0 3712876.0 2.09793 (153, 2) 515477.0 3712876.0 2.14634 (153, 2) 
515577.0 3712876.0 1.70229C (156, 2) 515677.0 3712876.0 1. 76671 (129, 2) 
515m.o 3712876.0 1.92984 (270, 2) 515877.0 3712876.0 2.40163 (270, 2) 
515977.0 3712876.0 1.81337 (270, 2) 516077.0 3712876.0 1.94563 ( 30, 2) 
516177.0 3712876.0 1.99074 (242, 2) 516277.0 3712876.0 2.23676 (242, 2) 
516377.0 3712876.0 2.31442 (242, 2) 516477.0 3712876.0 2.00267 (242, 2) 
516577.0 3712876.0 1.82092 (141, 2) 516677.0 3712876.0 1.94754 (236, 2) 
516m.o 3712876.0 2.31862 (113, 2) 516877.0 3712876.0 3.63256 (113, 2) 
516977.0 3712876.0 4.16105 (113, 2) 517077 .o 3712876.0 4.10182 (113, 2) 



HIGH 
I·HR 

SGRCIUP# 1 
- I. P. • CMDEM • CO SCREEN • SHV/LOIIG 1982 IIIIARY *** 

* MIGIIEST I•IICIUR AVERAGE COMCENTRATIOII (IIICIIOGRAIIS/CUBIC METER) • 
* FROM ALL SOURCES * 

* FOR THE DISCRETE IIECEPTOR POIMTS * 

,• X • - y- -- (DAY ,PER.) • X. - y - -- (OAT,PER.) . . . . . . . . . . . . . . . . . . - . . . -. . - . - -. . -. . ~ -. . . . -. . . . -. - -- . --. ---. -. ----
517177.0 3712176.0 3.11213 (115, 2) 515277.0 3712976.0 2.17249 (153, 2) 
515377.0 3712976.0 2.31902 (153, 2l 515477.0 3712976.0 2.00324 (153, 2) 
515577.0 3712976.0 1.66714 (129, 2) 515677.0 3712976.0 1.93755 (270, 2) 
515m.o 3712976.0 2.47102 (270, 2) 515877.0 3712976.0 2.82155 (270, 2) 
515977.0 3712976.0 2.43582 ( :SO, 2) 516077.0 3712976.0 2.02555 (336, 3) 
516177.0 3712976.0 2.31192 (242, 2) 516277.0 3712976.0 2.41813 (242, 2) 
516377.0 3712976.0 2.48319 (242, 2) 516477.0 3712976.0 2.2D9D5 (242, 2) 
516577.0 3712976.0 2.00843 (141, 2) 516677.0 3712976.0 2.02742 (236, 2) 
516m.o 3712976.0 2.09620 (236, 2) 516877.0 3712976.0 3.07018 (183, 2) 
516977.0 3712976.0 4.25375 (183, 2) 517077.0 3712976.0 4.38588 (183, 2) 
517177.0 3712976.0 3.83504 (183, 2) 515277.0 3713076.0 2.41480 (153, 2) 
515377.0 3713076.0 2.22623 (153, 2) 515477.0 3713076.0 1.76010 (129, 2) 
515577.0 3713076.0 1.87323 (270, 2) 515677.0 3713076.0 2.52035 <270, 2) 
515m.o 3713076.0 2.82368 (270, 2) 515877.0 3713076.0 2.43867 (270, 2) 
515977.0 3713076.0 1.88307 ( 30, 2) 516077.0 3713076.0 1.84767 (242, 2) 
516177.0 3713076.0 2.26959 (182, 2) 516277.0 3713076.0 2.52319 (242, 2) 
516377.0 3713076.0 2.48689 (242, 2) 516477 .o 3713076.0 2.33467 (242, 2) 
516577.0 3713076.0 2.09495 (141, 2) 516677.0 3713076.0 2.16628 (141, 2) 
516m.o 3713076.0 2.32572 (236, 2) 516877.0 3713076.0 2.46717 (183, 2) 
516977.0 3713076.0 3. 71596 (183, 2) 517077.0 3713076.0 4.59762 (183, 2) 
517177.0 3713076.0 4.58808 (183, 2) 515277.0 3713176.0 2.36857 (153, 2) 
515377.0 3713176.0 1.87956 (153, 2) 515477.0 3713176.0 1.89798 (129, 2) 
515577.0 3713176.0 2.43355 (270, 2) 515677.0 3713176.0 2.96952 (270, 2) 
515m.o 3713176.0 3.15715 (270, 2) 515877.0 3713176.0 2.47778 (270, 2) 
515977.0 3713176.0 1.89442 ( 30, 2) 516077.0 3713176.0 2.05711 (242, 2) 
516177.0 3713176.0 2.37671 (182, 2) 516277.0 3713176.0 2.56586 (242, 2) 
516377.0 3713176.0 2.59689 (242, 2) 516477.0 3713176.0 2.39275 (242, 2> 
516577.0 3713176.0 2.09993 (141, 2) 516677.0 3713176.0 2.26168 (141, 2> 
516m.o 3713176.0 2.20175 (236, 2) 516877.0 3713176.0 2.26384 (236, 2) 
516977.0 3713176.0 2.93277 (183, 2> 517077.0 3713176.0 4.16862 (183, 2> 
517177.0 3713176.0 5.48995 (183, 2) 515277.0 3712176.0 1.69275 C229, 2> 
515377.0 3712176.0 1.58367 C229, 2l 515477.0 3712176.0 1.47983 <229, 2) 
515577.0 3712176.0 1.11964 (229, 2) 515677.0 3712176.0 0.83561 (231, 2) 
515m.o 3712176.0 0.78507 (231, 2) 515877.0 3712176.0 0.43097 (231, 2) 
515977.0 3712176.0 0.92737C (203, 3) 516077.0 3712176.0 1.75981 (132, , 
516177.0 3712176.0 2.92480 (336, 1) 515277.0 3712076.0 1.47145 C229, 2) 
515377.0 3712076.0 1.64385 (229, 2) 515477.0 3712076.0 1.82426 <229, 2) 
515577.0 3712076.0 1.81661 (229, 2) 515677.0 3712076.0 1.83306 <229, 2) 



HIGH 
8·HR 

SGROUPI 1 
- I. P. • CAMDEN • CO SCREEN • SHV/LOIIG 198Z IIIIARY ... 

* NIGHEST 8·HOUR AVERAGE COMCENTRATIOII (MICIOGRAMS/CUBIC METER) • 
* FROM ALL SOURCES * 

* FOR TIE DISCRETE RECEPTOR PDINTS * 

• I • . ' . COM. . (DAY,PER.) • I • . ' . COM • (DAY,PER.) . . . . . . . . . . . . . -. . -. . . . . . . . . . . -. . -- ~ . -----. ------. . . --. ---. -------
!122277.0 3709378.0 0.80127 ( 911, 2) 511277.0 3708378.0 z.5:suac cZ89, 3> 
512277.0 3708378.0 2.19115 (246, 3) 513277.0 3708378.0 2.74253 (246, 3) 
514277.0 3708378.0 3.59623 ( 7, 3) 515277.0 3708378.0 2.98425 (264, 1) 
516277.0 3708378.0 2.99540 ( 25, 3) 517277.0 3708378.0 3.17823 (307, 3) 
518277.0 3708378.0 1.99889 ( 65, 3) 519277.0 3708378.0 1.27182 ( 31, 2) 
520277.0 3708378.0 1.75968C ( 14, 1) 521277.0 3708378.0 1.54467C (349, 3) 
522277.0 3708378.0 1.10219 (338, 1) 511277.0 3707378.0 2.27511 (246, 3) 
512277.0 3707378.0 2.84815 (246, 3) 513277.0 3707378.0 2.59953 (121, 1) 
514277.0 3707378.0 1.84438C (100, 1) 515277.0 3707378.0 4.46156C (121, 3) 
516277.0 3707378.0 4.20806 ( 25, 3) 517277.0 3707378.0 2.89508 (307, 3) . 
518277.0 3707378.0 1.91628C (284, 1) 519277.0 3707378.0 1.72851 ( 31, 2) 
520277.0 3707378.0 1.15913 (327. 3) 521277.0 3707378.0 1.53205C ( 14, 1) 
522277.0 3707378.0 1.57501C (349, 3) 511277.0 3706378.0 2.69729C (284, 3) 
512277.0 3706378.0 3.26719C (120, 1) 513277.0 3706378.0 2.35166 ( 16, 3) 
514277.0 3706378.0 3.03627C (100, 1) 515277.0 3706378.0 5.96128C (121, 3) 
516277.0 3706378.0 3.91702 ( 25, 3) 517277.0 3706378.0 2.57612 (363, 1) 
518277.0 3706378.0 3.30778C (308, 1) 519277.0 3706378.0 1.37809 ( 65, 3) 
520277.0 3706378.0 1.37543 ( 31, 2) 521277.0 3706378.0 1.12932 (363, 1) 
522277.0 3706378.0 1.38952C ( 14, 1) 523277.0 3706378.0 1.44372 (353, 1) 
522402.0 3710378.0 0.89751 (116, 1) 522402.0 3711378.0 1.09675C (178, 3) 
522402.0 3712378.0 1.16045 ( 31, 1) 511277.0 3714176.0 1.36089 (253, 3) 
512277.0 3714176.0 1.76910 (253, 3) 513277.0 3714176.0 1.67803 C271, 3) 
514277.0 3714176.0 1.87219 (153, 2) 515277.0 3714176.0 3.99519 (270, 2) 
516277.0 3714176.0 4.97826 ( 92, 2) 517277.0 3714176.0 3.79591C (150, 1) 
518277.0 3714176.0 2.33453 (352, 2) 519277.0 3714176.0 1.45812 (236, 2) 
520277.0 3714176.0 1.38107 (207, 2) 521277.0 3714176.0 1.19091 (225, 2) 
522277.0 3714176.0 1.01673 (145, 2) 511277.0 3715176.0 1.80622 (278, 3) 
512277.0 3715176.0 3.59407C (129, 3) 513277.0 3715176.0 2.23778C (123, 3) 
514277.0 3715176.0 2.39043 (348, 1) 515277.0 3715176.0 4.17795 ( 30, 2) 
516277.0 3715176.0 3.59447 ( 92, 2) 517277.0 3715176.0 1.68689 (141, 2) 
518277.0 3715176.0 1.93179 ( 78, 2) 519277.0 3715176.0 1.97826 (352, 2) 
520277.0 3715176.0 1.50997 (236, 2) 521277.0 3715176.0 1.60433C C242, 1) 
522277.0 3715176.0 1.18371 (176, 3) 511277.0 3716176.0 3.74355C (272, 3) 
512277.0 3716176.0 2.15105C (123, 3) 513277.0 3716176.0 2.42512 (301, 1) 
514277.0 3716176.0 3.30751 (355, 3) 515277.0 3716176.0 3.63205 (356, 3) 
516277.0 3716176.0 2.46420 ( 92, 2) 517277.0 3716176.0 1.54051 (279, 2) 
518277.0 3716176.0 1.36806 ( 19. 1) 519277.0 3716176.0 1.69287 (180, 2) 
520277.0 3716176.0 1.79371 (352, 2) 521277.0 3716176.0 1.61176 (158, 1) 



HIGH 
I·HR 

SGRDUPI 1 
- I. P. • CANDEM • CD SCREEN • SHV/LOIIG 1982 IUWtY -

• NIGHEST I·IIOUR AVERAGE CONCENTRATION (IIICROGRAHS/QJIIIC METER) • 
* FROM ALL SOURCES * 

* FOR THE DISCRETE RECEPTOR POINTS * 

• X • - 1' - CON. (DAY ,PER.) • X • - y - CON. CDAY,PER.) . . . -. . . . . . . . . . - . -~ --. . -. -. . . -- . . . . . . - - - . --. --. --- . . . -. ---- ---. . . 

522277.0 3716176.0 D.99224 (354, 2) 511277.0 3717176.0 2.76245C (323, 3) 
512277.0 3717176.0 2.79497 (270, 1) 513277.0 3717176.0 3.05913 (315, 1) 
514277.0 3717176.0 3.73651C (\35, 1) 515277.0 3717176.0 2.73336 ( 19, 3) 
516277.0 3717176.0 2.31170 C 92, 2l 517277.0 3717176.0 1.37891 ( 67, 3) 
518277.0 3717176.0 1.16167 (333, 1) 519277.0 3717176.0 1.45038 ( 71, 2) 
520277.0 3717176.0 1.29936 (110, 2) 521277.0 3717176.0 1.31919 (352, 2l 
522277.0 3717176.0 1.66701 (158, 1) 511277.0 3713176.0 1.4106DC (232, 3) 
512277.0 3713176.0 1.18672 ( 72, 3) 513277.0 3713176.0 1.42648 (290, 2) 
514277.0 3713176.0 2.10679 (273, 2) 511277.0 3712176.0 2.05307 ( 97, 1) 

512277.0 3712176.0 1.97335 ( 97, 1) 513277.0 3712176.0 1.47270 (253, 2) 
514277.0 3712176.0 1.63721 (253, 2) 511277.0 3711176.0 1.42184 (262, 1) 
512277.0 3711176.0 2.54353 (204, 3) 513277.0 3711176.0 1.50016 (250, 2) 
514277.0 3711176.0 2.19100 ( 86, 2) 511277.0 3709378.0 3.59081 (120, 3) 
512277.0 3709378.0 3.37276 ( 17. 1) 513277.0 3709378.0 3.41882C (231, 1) 
514277.0 3709378.0 2.71210 (342, 3) 515277.0 3709378.0 2.45775 (297, 2) 
516277.0 3709378.0 3.62515 ( 25, 3) 517277.0 3709378.0 2.13217 (293, 1) 

518277.0 3709378.0 2.91717 ( 31, 2) 519277.0 3709378.0 1.66239C ( 14, 1) 
520277.0 3709378.0 1.18453 (127, 1) 521277.0 3709378.0 1.40910C ( 60, 1) 
522277.0 3709378.0 0.80127 ( 98, .2> 511277.0 3708378.0 2.53438C (289, 3) 
512277.0 3708378.0 2.19115 (246, 3) 513277.0 3708378.0 2.74253 (246, 3) 
514277.0 3708378.0 3.59623 ( 7, 3) 515277.0 3708378.0 2.98425 (264, 1) 

516277.0 3708378.0 2.99540 ( 25, 3) 517277.0 3708378.0 3.17823 (307, 3) 
518277.0 3708378.0 1.99889 ( 65, 3) 519277.0 3708378.0 1.27182 ( 31, 2) 
520277.0 3708378.0 1.75968C ( 14, 1) 521277.0 3708378.0 1.54467C (349, 3) 
522277.0 3708378.0 1.10219 (338, 1) 511277.0 3707378.0 2.27511 (246, 3) 
512277.0 3707378.0 2.84815 (246, 3) 513277.0 3707378.0 2.59953 (121, 1) 
514277.0 3707378.0 1.84438C (100, 1) 515277.0 3707378.0 4.46156C (121, 3) 
516277.0 3707378.0 4.20806 ( 25, 3) 517277 .o 3707378.0 2.89508 (307. 3) 
518277.0 3707378.0 1.91628C (284, 1) 519277.0 3707378.0 1.72851 ( 31, 2) 
520277.0 3707378.0 1.15913 (327, 3) 521277.0 3707378.0 1.53205C ( 14, 1) 
522277.0 3707378.0 1.57501C (349, 3) 511277.0 3706378.0 2.69729C (284, 3) 
512277.0 3706378.0 3.26719C (120, 1) 513277.0 3706378.0 2.35166 ( 16, 3) 
514277.0 3706378.0 3.03627C (100, 1) 515277.0 3706378.0 5.96128C (121, 3) 
516277.0 3706378.0 3.91702 ( 25, 3) 517277.0 3706378.0 2.57612 (363, 1) 
518277.0 3706378.0 3.30778C (308, 1) 519277.0 3706378.0 1.37809 ( 65, 3) 
520277.0 3706378.0 1.37543 ( 31, 2) 521277.0 3706378.0 1.12932 (363, 1) 
522277.0 3706378.0 1.38952C ( 14, 1) 523277.0 3706378.0 1.44372 (353, 1) 
522402.0 3710378.0 0.89751 (116, 1) 522402.0 3711378.0 1.09675C (178, 3) 



HIGH 
I·HR 

SGROUPI 1 
- I. P. • CAMDEN • CO SCREEN • SHV/LOIIG 1982 IIIIARY 

' ' * HIGHEST I·IICUl AVERAGE CONCENTRATION (MICROGRAMS/CUBIC METER) • 
* FROM ALL SOURCES * 

* FOI THE DISCRETE RECEPTOR PDINTS * 

• X • - y • CON. (DAY, PER. ) • X • - y • CON. CDAT,PER.) . . . . . . . . . . . . . . -...... -... -.-.- .... · ....... -.----- ....... -.--- ... -
522402.0 3712371.0 1.16045 ( 31, 1) 511277.0 3714176.0 1.36019 (253, 3) 
512277.0 3714176.0 1.76910 (253, 3) 513277.0 3714176.0 1.67103 (271, 3) 
514277.0 3714176.0 1.en19 (153, 2) 515277.0 3714176.0 3.99519 (270, 2) 
516277.0 3714176.0 4.97826 ( 92, 2) 51n77.o 3714176.0 3.79591C (150, 1) 
518277.0 3714176.0 2.33453 (352, 2) 519277.0 3714176.0 1.45812 (236, 2) 
520277.0 3714176.0 1.38107 (207, 2) 521277.0 3714176.0 1.19091 (225, 2) 
522277.0 3714176.0 1.01673 (145, 2) 511277.0 3715176.0 1.80622 (278, 3) 
512277.0 3715176.0 3.59407C (129, 3) 513277.0 3715176.0 2.23778C (123, 3) 
514277.0 3715176.0 2.39043 (348, 1) 515277.0 3715176.0 4.17795 ( 30, 2) 
516277.0 3715176.0 3.59447 ( 92, 2) 51n77.o 3715176.0 1.68689 (141, 2) 
518277.0 3715176.0 1.93179 ( 78, 2) 519277.0 3715176.0 1.97826 (352, 2) 
520277.0 3715176.0 1.50997 (236, 2) 521277.0 3715176.0 1.60433C (242, 1) 

.; 522277.0 3715176.0 1.18371 (176, 3) 511277.0 3716176.0 3.74355c c2n, 3> 
512277.0 3716176.0 2.151D5C (123, 3) 513277.0 3716176.0 2.42512 (301, 1) 
514277.0 3716176.0 3.30751 (355, 3) 515277.0 3716176.0 3.63205 (356, 3) 
516277.0 3716176.0 2.46420 ( 92, 2) 51n77.o 3716176.0 1.54051 (279, 2) 
518277.0 3716176.0 1.36806 ( 19. 1) 519277.0 3716176.0 1.69287 (180, 2) 
520277.0 3716176.0 1.79371 (352, 2) 521277.0 3716176.0 1.61176 (158, 1) 
522277.0 3716176.0 0.99224 (354, 2) 511277.0 3717176.0 2.76245C (323, 3) 
512277.0 3717176.0 2.79497 (270, 1) 513277 .o 3717176.0 3.05983 (315, 1) 
514277.0 3717176.0 3.73658C C135, 1) 515277 .o 3717176.0 2.73336 ( 19, 3) 
516277.0 3717176.0 2.38870 ( 92, 2) 51n77.o 3717176.0 1.37898 ( 67, 3) 
518277.0 3717176.0 1.86867 (333, 1) 519277.0 3717176.0 1.45038 ( 78, 2) 
520277.0 3717176.0 1.29936 (180, 2) 521277.0 3717176.0 1.38989 (352, 2) 
522277.0 3717176.0 1.66708 (158, 1) 511277.0 3713176.0 1.41060C C232, 3) 
512277.0 3713176.0 1.186n c n, 3> 513277 .o 3713176.0 1.42648 (290, 2) 
514277.0 3713176.0 2.10679 (273, 2) 511277 .o 3712176.0 2.05307 ( 97, 1) 
512277.0 3712176.0 1.97335 C 97, ll 513277.0 3712176.0 1.4n7o (253, 2) 
514277.0 3712176.0 1.63nl (253, 2) 511277.0 3711176.0 1.42184 (262, 1) 
512277.0 3711176.0 2.54353 (204, 3) 513277.0 3711176.0 1.50016 (250, 2) 
514277.0 3711176.0 2.19100 ( 86, 2) 516500.0 3708100.0 5.06653C (363, 3) 
518100.0 3709350.0 3.55915 ( 31, 2) 514500.0 3708800.0 3.86524 ( 7, 3) 
517300.0 3714400.0 4.23999 (333, 1) 
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2ND HIGH 
I·HR 

SGROUPf 1 
... I. P. • CAMDEN • CD SCREEN • SHY/LONG 1982 IINARY ... 

* IECIIIID HIGHEST I·IICMt AVERAGE CONCENTRATION (IIICIIOGRAMS/CUBIC IIETER) • 
* FROM ALL SOURCES * 

* FGR THE DISCRETE RECEPTGR POINTS * 

• X • . ' . CON • (DAY ,PER.) • X • . ' . CON. CDAY,PER.) 
. . . . . . . . . . . . . . . . . . . - . -. . . . --. -. . . ~ . . . . . - . --- --------. . -- --------

516276.1 3711371.0 1.12106 ( 10, 2) 516411.0 3712159.0 3.31666 (236, 2) 
516679.3 3711159.0 1.02581 (142, 2) 516679.3 3711371.0 0.91591 (151, 3) 
517079.3 3711371.0 1.19614 (204, 2) 517079.3 3711549.0 1.21541 (195, 2) 
517530.5 3711411.0 1.30244 (161, 2) 517530.5 3711317.0 1.26992 (195, 2) 
518743.9 3711171.0 1.00633 (161, 2) 518743.9 3711573.0 0.88540C (171, 3) 
519914.6 3711573.0 1.02630 (234, 2) 519914.6 3711171.0 1.05469 ( 47, 3) 
520304.1 3711171.0 1.06120 ( 47, 3) 520304.1 3711024.0 1.20526 (116, 1) 

520707.2 3711024.0 I. 13277 ( 47, 3) 520117.0 3711628.0 0.90296C (160, 3) 
520402.3 3712176.0 1.41970 ( 31. 1) 518707.2 3712176.0 1.87216 (226, 2) 
518707.2 3712030.0 1.48522 (226, 2) 518280.4 3712030.0 1.93841 (226, 2) 
518280.4 3712250.0 2.40953 (212, 2) 518060.9 3712335.0 2.67918 (227, 2) 
518060.9 3712871.0 2.54633 (225, 2) 517426.8 3712871.0 2.19168 (236, 2) 
517426.8 3713079.0 2.52603 (183, 2) 516993.9 3713079.0 2.23262 (239, 2) 
516993.9 3713280.0 2.13254 (236, 2) 516603.7 3713280.0 2.19724 (149, 2) 
516603.7 3712884.0 2.09511 (141, 2) 516372.0 3712884.0 2.18510 (102, 2) 
516372.0 3712798.0 2.08384 (102, 2) 516256.2 3712774.0 2.1m1 (242, 2) 
516276.8 3711378.0 1.82806 ( 10, 2) 516264.6 3712122.0 8.26379 (336, 3) 
516264.6 3711598.0 3.02486 ( 10, 2) 516001.5 3712006.0 1.15875 (133, 3) 
516008.5 3712122.0 1.13161C (203, 3) 516115.2 3712189.0 1.82278 (132, 1) 
516179.3 3712061.0 3.06278 ( 29, 3) 516179.3 3712122.0 2.30108C (218, 3) 
516264.6 3712122.0 8.26379 (336, 3) 515277.0 3711278.0 1.61929 (142, 2) 
515377.0 3711278.0 1.55152 (232, 2) 515477.0 3711278.0 , • 74907 ( 56, 1) 
515577.0 3711278.0 1.47134 (251, 2) 515677.0 3711278.0 1.52572 (117, 2) 
515m.o 3711278.0 1.37157 (249, 2) 515877.0 3711278.0 1.20809 (117, 2) 
515977.0 3711278.0 0.98809 (241, 2) 516077.0 3711278.0 1.48646 (205, 2) 
516177.0 3711278.0 1.70797 ( 84, 2) 516277.0 3711278.0 1.64931 ( 10, 2) 
516377 .o 3711278.0 1.63092 (307, 2) 516477.0 3711278.0 1.99m (345, 3) 
516577.0 3711278.0 1.41398C (201, 2) 516677.0 3711278.0 1.04558C (201, 2) 
516m.o 3711278.0 0.93674 (208, 2) 516877.0 3711278.0 0.99503 ( 95, 2) 
516977.0 3711278.0 1.12744 (217, 2) 517077.0 3711278.0 1.18959 (217, 2) 
517177.0 3711278.0 1.12993 (217, 2) 515277.0 3711178.0 1.67879 (251, 2) 
515377.0 3711178.0 1.94261 (251, 2) 515477.0 3711178.0 1. 75643 (251, 2) 
515577.0 3711178.0 1.77662 (117, 2) 515677.0 3711178.0 1.77801 (249, 2) 
515m.o 3711178.0 1.68403 (249, 2) 515877.0 3711178.0 1.20517 (249, 2) 
515977.0 3711178.0 1.47020 (230, 2) 516077.0 3711178.0 1.89004 (205, 2) 
516177.0 3711178.0 1.58536 (205, 2) 516277.0 3711178.0 1.23824 (122, 2) 
516377.0 3711178.0 1.12202 (168, 2) 516477.0 3711178.0 1.36139C (201, 2) 
516577.0 3711178.0 1.25585 ( 95, 3) 516677.0 3711178.0 1.03029 (142, 2) 



2111) HIGH 
I·HR 

SGROUPI 1 
- I. P. • CAIIIEM • CO SCREEN • SHV/LCIIG 1982 IIIWIT -· 

,-1. * SECOIID HIGHEST 1-HilUR AVERAGE CDNCENTRATICII (MICRDGRAIIS/CUIIC METER) • 
* FROM ALL SOURCES * 

* Flit THE DISCRETE RECEPTIIt POINTS * 

~ • X • • T • CCII. CDAT,PER.) • X • • T • CCII. CDAT,PER.) ... -- ....... -- ..... -- ........... -- ·-- ... -- .... ----.-.- .. ------ ---. 
516m.o 3711178.0 0.94100 (201, 2) 516877.0 3711178.0 1.04939 ( 31, 2) 

516977.0 3711178.0 1.24736 (127, 2) 517077.0 3711178.0 1.34300 (116, 2) 

517177.0 3711178.0 1.35309 (116, 2) 515277.0 3711078.0 2.29832 (251, 2) 

515377.0 3711078.0 2.07917 (111, 2) 515477.0 3711078.0 1.75307 (111, 2) 
515577.0 3711078.0 1.93381 (249, 2) 515677.0 3711078.0 2.01166 (249, 2) 
515m.o 3711078.0 1.67022 (249, 2) 515877.0 3711078.0 1.32031 (205, 2) 
515977.0 3711078.0 1.83945 (205, 2) 516077.0 3711078.0 2.07653 (107, 2) 
516177.0 3711078.0 1.82540C (193, 2) 516277.0 3711078.0 1.54213 (107, 2) 
516377.0 3711078.0 1.41620C (193, 2) 516477.0 3711078.0 1.34468 ( 95, 3) 
516577.0 3711018.0 1.37442C (201, 2) 516677.0 3711018.0 0.98238 (127, 2) 
516m.o 3711078.0 0.83490 (151, 3) 516877.0 3711078.0 0.98567 (121, 2) 
516977.0 3711018.0 1.34567 (121, 2) 517077.0 3111078.0 1.51355 (127, 2) 
511177.0 3711018.0 1.55434 (116, 2) 515277.0 3110918.0 2.04339 (111, 2) 
515377.0 3710918.0 1.88152 (111, 2) 515477.0 3710918.0 1.86947 (249, 2) 
515577.0 3710918.0 2.04555 (249, 2) 515677.0 3710978.0 1.89934 (249, 2) 
s1sm.o 3710918.0 1.56496 ( 52, 2) 515877.0 3710918.0 1.50274 (205, 2) 
515977.0 3710918.0 2.03772 (205, 2) 516077.0 3710918.0 2.32936 (205, 2) 
516177.0 3710978.0 2.45132C (193, 2) 516277.0 3710918.0 1.98619 (117, 2> 
516377.0 3710978.0 1.76441C (193, 2) 516477.0 3710918.0 1.66116 (286, 2) 
516577.0 3710978.0 1.31857 ( 95, 3) 516677.0 3710918.0 1.15848 (152, 2> 
S16m.o 3710978.0 1.06323 (151, 3) 516877.0 3710918.0 1.06282 (151, 3) 
516977.0 3710918.0 1.36216 (204, 2) 517077.0 3710918.0 1.63022 (127, 2) 
517177.0 3710978.0 1.72220 (127, 2> 515277.0 3710878.0 1.90196 (251, 2) 
515377.0 3710878.0 1.97924 (117, 2) 515477.0 3710878.0 2.oom (117, 2) 
515577.0 3710878.0 1.94047 (249, 2) 515677.0 3710878.0 1.72085 (117, 2) 
515m.o 3710878.0 1.83048 (297, 2> 515877.0 3710878.0 1.76888 (107, 2) 
515977.0 3710878.0 2.26937 (107, 2> 516077 .o 3710878.0 2.92158 (107, 2> 
516177.0 3710878.0 2.94267C (193, 2> 516277.0 3710818.0 2.31223 (117, 2) 
516377.0 3710818.0 1.99631 (286, 2> 516477 .o 3710878.0 1.91930 (168, 2) 
516577.0 3710878.0 1.13601 (286, 2) 516677.0 3710818.0 1.99472 ( 95, 3) 
516m.o 3710878.0 1.62827 (151, 3) 516877.0 3710878.0 1.24483 ( 66, 2) 
516977.0 3710878.0 1.29300 (121, 2) 517077.0 3710818.0 1.64915 (204, 2> 
517177.0 3710878.0 1.86698 (127, 2) 515277.0 3710718.0 1.97276 (117, 2) 
515377.0 3710718.0 1.95305 (249, 2> 515477.0 3710718.0 1.99320 (249, 2) 
515577.0 3710778.0 1.69716 (249, 2> 515677.0 3710718.0 1.77240 (297, 2) 
S15m.o 3710778.0 2.28892 (297, 2> 515877.0 3110718.0 2.01513 (107, 2> 
515977.0 3710718.0 2.52679 (264, 1) 516077.0 3710718.0 3.16664 (107, 2> 
516177.0 3710778.0 2.99123 (107, 2) 516277.0 3710778.0 2.66631C (193, 2> 
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515977.0 3710371.0 3.54127C (121, 3) 516077.0 3710371.0 3.07105 (107, 2) 
516177.0 3710371.0 3.19394 (107, 2) 516277.0 3710371.0 2.87317 ( 25, 3) 
516377.0 3710371.0 2.98185 ( 25, 3) 516477.0 3710371.0 2.71039 ( 95, 3) 
516577.0 3710371.0 2.82112 (286, 2) 516677.0 3710371.0 2.40533 (293, 2) 
516m.o 3710371.0 2.37214 (127, 2) 516877.0 3710371.0 2.47834 (127, 2) 
516977.0 3710371.0 2.03505 ( 66, 2) 517077.0 3710371.0 1.70051 (127, 2) 
517177.0 3710371.0 1.53290 ( 66, 2) 515277.0 3712276.0 1.08140 (229, 2) 
515377.0 3712276.0 0.94965 (271, 2) 515477.0 3712276.0 0.87963 (290, 2) 
515577.0 3712276.0 1.01996 (174, 2) 515677.0 3712276.0 0.95729 (217, 2) 
515m.o 3712276.0 1.06260 (231, 2) 515877.0 3712276.0 0.74920C (203, 3) 
515977.0 3712276.0 0.82707 ( 29, 3) 516077.0 3712276.0 0.85955 (336, 1) 

516177.0 3712276.0 2.40273 (336, 1) 516277.0 3712276.0 4.08429 (336, 2) 
516377.0 3712276.0 1.83910 ( 73, 2) 516477.0 3712276.0 1. 75050 (236, 2) 
516577.0 3712276.0 1.33460 ( 5, 2) 516677.0 3712276.0 1.21525 ( 71, 2) 
516m.o 3712276.0 0.80912 (352, 2) 516877.0 3712276.0 1.15308 (245, 2) 
516977.0 3712276.0 1.36350 (226, 2) 517077.0 3712276.0 2.23601 (226, 2) 
517177.0 3712276.0 2.97172 C225, 2> 515277 .o 3712376.0 1.25964 (174, 2) 
515377.0 3712376.0 1.17610 (290, 2) 515477.0 3712376.0 1.04908 (176, 2) 
515577.0 3712376.0 1.15593 (231, 2) 515677.0 3712376.0 1.19910 (174, 2) 
515m.o 3712376.0 1.00716 (231, 2) 515877.0 3712376.0 0.84917 (132, 1) 

515977.0 3712376.0 1.69934C (156, 2) 516077.0 3712376.0 1.09133 (256, 3) 
516177.0 3712376.0 3.45671 (336, 3) 516277.0 3712376.0 3.36253 (335, 2) 
516377.0 3712376.0 2.02985 ( 73, 2) 516477.0 3712376.0 2.13928 (236, 2> 
516577.0 3712376.0 1.28057 (166, 2> 516677.0 3712376.0 0.89797 (180, 2> 
516m.o 3712376.0 1.00828 (225, 2> 516877.0 3712376.0 1.17162 (225, 2> 
516977.0 3712376.0 1.40662 (225, 2) 517077.0 3712376.0 1.68424 (216, 2> 
517177.0 3712376.0 2.25856 C226, 2> 515277.0 3712476.0 1.52540 (176, 2> 
515377.0 3712476.0 1.40911 C273, 2> 515477.0 3712476.0 1.22206 (273, 2) 
515577;0 3712476.0 1.44866C (156, 2) 515677.0 3712476.0 1.35416 (174, 2) 
515m.o 3712476.0 1.21866 (153, 2> 515877.0 3712476.0 1.07320C (218, 3) 
515977 .o 3712476.0 0.94805 (336, 1) 516077.0 3712476.0 2.14952 (336, 1) 
516177.0 3712476.0 3.58667 (336, 3) 516277.0 3712476.0 2.94743 (335, 2> 
516377.0 3712476.0 2.02889 ( 73, 2) 516477.0 3712476.0 2.04322 (236, 2> 
516577.0 3712476.0 1.34023 (236, 2) 516677.0 3712476.0 1.42137 ( 78, 2> 
516m.o 3712476.0 1.07454 ( 78, 2> 516877.0 3712476.0 1.25351 (183, 2) 
516977.0 3712476.0 1.16821 (216, 2> 517077.0 3712476.0 1.63205 (216, 2> 
517177.0 3712476.0 1.76495 (207, 2> 515277.0 3712576.0 1.68055 C273, 2> 
515377.0 3712576.0 1.61487 (273, 2) 515477.0 3712576.0 1.50359 (108, 2) 
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515577.0 3712576.0 1.55144 (101, 2) 515677.0 3712576.0 1.69803 (153, 2) 

515m.o 3712576.0 1.36163 (153, 2) 515877.0 3712576.0 0.95242 (174, 2) 

515977.0 3712576.0 1.06859 (270, 2) 516077.0 3712576.0 1.31818 (336, I) 

516177.0 3712576.0 2.54399 c 311, 2) 516277.0 3712576.0 2.58300 (335, 2) 

516377.0 3712576.0 1.94787 ( 73, 2) 516477.0 3712576.0 1.78257 (236, 2) 

516577.0 3712576.0 1.49157 (148, 2) 516677.0 3712576.0 1.23831 (217, 2) 
516m.o 3712576.0 1.37207 (180, 2) 516877.0 3712576.0 1.55339 (190, 2) 

516977.0 3712576.0 1.63860 (183, 2) 517077.0 3712576.0 1.39700 (190, 2) 

517177.0 3712576.0 1.77117 (216, 2) 515277.0 3712676.0 1.69715 (273, 2) 
515377.0 3712676.0 1.68015 (101, 2) 515477.0 3712676.0 1.72514 (153, 2) 

515577.0 3712676.0 1.95298C (156, 2) 515677.0 3712676.0 1.80411 (153, 2) 
515m.o 3712676.0 1.28095 (129, 2) 515877.0 3712676.0 1.53271 (270, 2) 

515977.0 3712676.0 1.62175C (156, 2) 516077.0 3712676.0 1.27752C (156, 2) 
516177.0 3712676.0 2.14593 (336, 3) 516277.0 3712676.0 , .85452 (221, 2) 

516377.0 3712676.0 1. 73309 (242, 2) 516477.0 3712676.0 1.50193 (236, 2) 
516577.0 3712676.0 1.23812 (148, 2) 516677.0 3712676.0 1.52309 (236, 2) 
516m.o 3712676.0 1.41339 (239, 2) 516877.0 3712676.0 1.59006 (190, 2) 
516977.0 3712676.0 1.87346 (190, 2) 517077.0 3712676.0 1.86912 (190, 2) 
517177.0 3712676.0 1. 71033 (190, 2) 515277.0 3712776.0 1. 70760 (174, 2) 
515377.0 3712776.0 1.66895 (153, 2) 515477.0 3712776.0 1.70679C (156, 2) 
515577.0 3712776.0 1.90998C (156, 2) 515677.0 3712776.0 1.53250 (153, 2) 
515m.o 3712776.0 1.31919 (270, 2) 515877.0 3712776.0 1.59105C (156, 2) 
515977 .o 3712776.0 1.52866 ( 30, 2) 516077.0 3712776.0 1.45294 (336, 3) 
516177.0 3712776.0 1.80433 1242, 2) 516277.0 3712776.0 2.06288 (102, 2) 
516377.0 3712776.0 1.74102 (102, 2) 516477.0 3712776.0 1.36454 (141, 2) 
516577.0 3712776.0 1.52528 (141, 2) 516677.0 3712776.0 1.49906 (183, 2) 
516m.o 3712776.0 1.56441 (239, 2) 516877.0 3712776.0 1.86311 (180, 2) 
516977.0 3712776.0 1.94626 (190, 2) 517077.0 3712776.0 2.19384 (190, 2) 
517177.0 3712776.0 2.13719 (190, 2) 515277.0 3712876.0 1.74045 (153, 2) 
515377.0 3712876.0 1.79953 (108, 2) 515477.0 3712876.0 1.71396C C156, 2) 
515577.0 3712876.0 1.69582 (153, 2) 515677.0 3712876.0 1.62043C (156, 2) 
515m.o 3712876.0 1.54383 (129, 2) 515877.0 3712876.0 1.49033 (157, 2) 
515977.0 3712876.0 1.78853 ( 30, 2) 516077.0 3712876.0 1.79275 (336, 3) 
516177.0 3712876.0 1.93649 (182, 2) 516277.0 3712876.0 2.10418 (182, 2) 
516377.0 3712876.0 1.79847 (182, 2) 516477.0 3712876.0 1.45355 (141, 2) 
516577 .o 3712876.0 1.79828 (236, 2) 516677.0 3712876.0 1.41469 (148, 2) 
516m.o 3712876.0 1.86092 (236, 2) 516877.0 3712876.0 1.92426 (239, 2) 
516977.0 3712876.0 2.21327 (180, 2) 517077.0 3712876.0 2.20328 (190, 2) 

I ! 



2ND HIGH 
8·HR 

SGROUPI 1 
- I. P. • -EM • CO SCREEN • SHV/LOIIG 1982 IIIIARY ... 

• SECQIII) HIGHEST I·HOUR AVERAGE CONCENTRATION (MICACIGRAIIS/aJBIC METER) • 
• FROM ALL SOURCES • 

• FOR TME DISCRETE RECEPTOR POINTS • 

• X • • y. CON • (DAY ,PER.) • X • • y • CON. CDAY,PER.) . . . . . . . . . - . -. . -. . --. - ------- -------. . . --- ---. --------- ----------
517177.D 3712876.0 2.29392 (190, Zl 515277.0 3712976.0 1.118989 (101, Zl 
515377.0 3712976.0 1.63411C (156, 2) 515477.0 3712976.0 1.61761C (156, 2) 
515577.0 3712976.0 1.49558C (156, 2l 515677.0 3712976.0 1.72672 (129, Zl 
515m.o 3712976.0 1.69978 (129, 2) 515877.0 3712976.0 1.55300 (135, 2l 
515977.0 3712976.0 1.95495 (270, 2) 516077.0 3712976.0 1.92861 C 30, 2l 
516177.0 3712976.0 2.29019 (182, 2) 516277.0" 3712976.0 2.28636 (182, 2) 
516377.0 3712976.0 1.95828 (182, 2) 516477.0 3712976.D 1.70201 (157, 2) 
516577.0 3712976.0 1.74986 (236, 2) 516677.0 3712976.0 1. 74057 C141, 2l 
516m.o 3712976.0 1.87129 (183, 2) 516877.0 3712976.0 1.98447 (239, 2) 
516977.0 3712976.0 2.23270 (180, 2) 517077.0 3712976.0 2.41m (180, 2) 
517177.0 3712976.0 2.18252 C190, 2l 515277.0 3713076.0 1.68492 (108, 2l 
515377.0 3713076.0 1.59845 (129, 2) 515477.0 3713076.0 1.61793 C153, 2l 
515577.0 3713076.0 1.83857 (129, 2l 515677.0 3713076.0 1.89597 (129, 2) 
515m.o 3713076.0 1.73746 C129, 2l 515877.0 3713076.0 1.59748 ( 30, 2) 
515977.0 3713076.0 1.53384 (270, 2) 516077.0 3713076.0 1.69674 (182, 2l 
516177.0 3713076.0 2.26304 (242, 2) 516277.0 3713076.0 2.38940 (182, 2l 
516377.0 3713076.0 1.98399 (292, 2l 516477.0 3713076.0 1.92934 (157, 2l 
516577.0 3713076.0 1. 79282 C242, 2l 516677.0 3713076.0 2.12437 (236, 2l 
516m.o 3713076.0 1.78571 C215, 2l 516877.0 3713076.0 2.02447 (236, 2l 

[. 516977.0 3713076.0 2.11566 C239, 2l 517077.0 3713076.0 2.58053 C180, 2l 
517177.0 3713076.0 2.67229 C180, 2l 515277.0 3713176.0 1.60196 (129, 2l 
515377.0 3713176.0 1.80091 C129, 2l 515477.0 3713176.0 1.78138 C270, 2l 
515577.0 3713176.0 1.98644 (129, 2) 515677.0 3713176.0 1.98748 (129, 2> 
515m.o 3713176.0 1.76910 (272, 2) 515877.0 3713176.0 2.27977 ( 30, 2) 
515977.0 3713176.0 1.59059 (242, 2) 516077.0 3713176.0 1.96112 (182, 2> 
516177.0 3713176.0 2.35518 (242, 2) 516277.0 3713176.0 2.42775 (182, 2) 
516377.0 3713176.0 2.41854 (292, 2) 516477.0 3713176.0 2.10560 (157, 2) 
516577.0 3713176.0 1.91594 (242, 2) 516677.0 3713176.0 1.93203 (236, 2> 
516m.o 3713176.0 1.79443 (141, 2> 516877.0 3713176.0 2.01291 (183, 2> 
516977.0 3713176.0 2.01545 (239, 2) 517077.0 3713176.0 2.22389 (180, 2) 
517177.0 3713176.0 3.53604 (180, 2) 515277.0 3712176.0 1.18532 (254, 2> 
515377.0 3712176.0 0.98384 (254, 2> 515477.0 3712176.0 0.91210 (254, 2) 
515577.0 3712176.0 0.81544 (203, 2> 515677.0 3712176.0 0.79489 (203, 2) 
515m.o 3712176.0 0.54234 (203, 2> 515877.0 3712176.0 0.39966 (253, 3) 
515977.0 3712176.0 0.62232C C227, 3) 516077.0 3712176.0 1.53540 ( 29, 3) 
516177.0 3712176.0 1.44529 (132, 2> 515277.0 3712076.0 1.46989C (123, 2) 
515377.0 3712076.0 1.52182C (123, 2> 515477.0 3712076.0 1.52373C (123, 2) 
515577.0 3712076.0 1.27423C (123, 2> 515677.0 3712076.0 0.84664C C123, 2> 



2ND HIGH 
8·HR 

SGRDUPI 1 
- I. P. • CAIIIEM. • CD SCREEN • SHV/LOIIG 1982 IIIIARY -

• IECOIID HIGHEST I·HDUR AVERAGE CDHCENTRATIOII (IIICROGRAHS/aJBIC METER) • 
• fROM ALL SOURCES • 

• fill THE DISCRETE RECEPTCII POINTS • 

• X • • y. CDH. CDAY,PER.) • X • • y • CDH. CDAY,PER.) 

. . . . . . -. . . . . ---. . -. -- . . . - . - --. --. . ---- - . -------. ----. ----- . . . . . . 

515m.o 3712076.0 0.61887 (133, 3) 515877.0 3712076.0 0.68114 (133, 3) 

515977.0 3712076.0 0.75427 (253, 3) 516077.0 3712076.0 1.03779C (203, 3) 
516177.0 3712076.0 3.14247 (132, I) 515277.0 3711976.0 1.64962 (250, 2) 

513377.0 3711976.0 1.40463 (250, 2) 515477.0 3711976.0 1.29778 (229, 2) 

515577.0 3711976.0 1.38525 (229, 2) 515677.0 3711976.0 1.39501 (229, 2) 

5t5m.o 3711976.0 0.69240 (253, 2) 515877.0 3711976.0 0.67411 (253, 2) 
515977.0 3711976.0 0.76066 (108, 2) 516077.0 3711976.0 1.39537 (133, 3) 
516177.0 3711976.0 1.23196 (253, 3) 515277.0 3711876.0 1.82319C (123, 2) 
515377.0 3711876.0 2.05179C C123, 2) 515477.0 3711876.0 1.11663 (250, 2) 
515577.0 3711876.0 1.30421 (250, 2) 515677.0 3711876.0 1.21400 (247, 2) 
5t5m.o 3711876.0 0.89057 (254, 2) 515877.0 3711876.0 1.06577 (254, 2) 
515977.0 3711876.0 1.34622 (254, 2) 516077.0 3711876.0 1.65022 (247, 2) 
516177.0 3711876.0 2.51896 ( 86, 2) 515277.0 3711776.0 1.60008C (123, 2) 
515377.0 3711776.0 1.82113C (123, 2) 515477.0 3711776.0 1.95825 (250, 2) 
515577.0 3711776.0 1.30165 (250, 2) 515677.0 3711776.0 o.698n ( 86, 2) 
515m.o 3711776.0 0.62437C (123, 2) 515877.0 3711776.0 0.81289 (110, 2) 
515977.0 3711776.0 0.84032 ( 56, 1) 516077.0 3711776.0 1.62429 (111, 2) 
516177.0 3711776.0 3.57742 (111, 2) 515277.0 3711676.0 1.61523C (128, 21 
515377.0 3711676.0 1.60334C C128, 21 515477.0 3711676.0 1.39525C (123, 2) 
515577.0 3711676.0 1.27125C (123, 21 515677.0 3711676.0 0.94121C 1128, 2) 
515m.o 3711676.0 0.84090 I 35. 2) 515877.0 3711676.0 1.04255 1111, 2) 
515977.0 3711676.0 2.07437 1111, 2) 516077.0 3711676.0 2.67924 I 56, 1) 
516177.0 3711676.0 1.08302 (110, 2) 515277.0 3711576.0 1.38506 1250, 2) 
515377.0 3711576.0 1.08228 1120, 2) 515477.0 3711576.0 0.95307 1120, 2) 
515577.0 3711576.0 0.97018 I 35, 2> 515677.0 3711576.0 0. 78164 1111, 2) 
515m.o 3711576.0 1.26413 (111, 2) 515877.0 3711576.0 2.48080 1111, 2) 
515977.0 3711576.0 2.21691 I 56, 1) 516077.0 3711576.0 o.8n28 I 57, 1) 
516177.0 3711576.0 2.25840 (107, 2) 515277.0 3711476.0 1.39385 1120, 2) 
515377.0 3711476.0 1.22181 1120, 2) 515477.0 3711476.0 1.27875C 1128, 2) 
515577.0 3711476.0 1.10388 1142, 2) 515677.0 3711476.0 1.45215 (111, 2) 
515m.o 3711476.0 2.35546 I 56, , 515877.0 3711476.0 1.97176 I 56, 1) 
515977.0 3711476.0 1.12377 I 56, 1) 516077.0 3711476.0 0.76606 I 56, 2) 
516177.0 3711476.0 1.61444 (264, 1) 511277.0 3709378.0 2.80026 1247, 3) 
512277.0 3709378.0 2.69887 (329, 1) 513277.0 3709378.0 2.51765 1246, 3) 
514277.0 3709378.0 2.57502C (120, 1) 515277.0 3709378.0 2.42349C 1100, 1) 
516277.0 3709378.0 2.52456 1345, 2) s1n77.o 3709378.0 1.77678 I 66, 2) 
518277.0 3709378.0 2.47332 (282, 3) 519277.0 3709378.0 1.63241 I 34, 1) 
520277.0 3709378.0 1.13473 1282, 2) 521277.0 3709378.0 1.17514 1338, , 



- l. P. • CNIIEN.• CO SCREEN • SHV/LOIIG 1982 IIIIARY -
• SECOIID HIGHEST I·IIOUR AVERAGE COIC£NTRATIOII (MICIDGRAMS/CUBIC METER) • 

• FRDII ALL SOURC£5 • 
• Fill THE DISCRETE IEC£PTIII POINTS • 

'• X • • y • COli • (DAY,PER.) • X • • y • COli. (DAY,PER.) 
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SGROUP* 1 

. . . . . . . . --. . . ------. . -. . -. . . . --. . -. . -. . . . -. - . - . -. -. . . --. . . --. . . . 
522277.0 3709378.0 0.69517 ( 47, 2> 511277.0 3708378.0 2.40179 (343, 3) 
512277.0 3708378.0 1.83763C (231, 1) 513277.0 3708378.0 2.42161 (342, 3) 
514277.0 3708378.0 2.82660 ( 16, 3) 515277.0 3708378.0 2.36248 (264, 2) 
516277.0 3708378.0 2.19456 (316, 3) 517277.0 3708378.0 2.88306 ( 36, 3) 
518277.0 3708378.0 1.98629 ( 23, 1) 519277.0 3708378.0 1.22341 (327, 3) 
520277.0 3708378.0 1.68523 ( 34, 1) 521277.0 3708378.0 1.11626 (353, 1) 

522277.0 3708378.0 1.04402 (127, 1) 511277.0 3707378.0 1.90174C (364, 3) 
512277.0 3707378.0 2.41318C (284, 3) 513277.0 3707378.0 2.57785 ( 7, 3) 
514277.0 3707378.0 1.80526 ( 7, 3) 515277.0 3707378.0 3.48909C (269, 1) 
516277.0 3707378.0 2.95816 (297, 1) 517277.0 3707378.0 2.62052 ( 36, 3) 
518277.0 3707378.0 1. 75503 (362, 3) 519277.0 3707378.0 1.28451 ( 23, 1) 
520277.0 3707378.0 1.01534C ( 31, 3) 521277.0 3707378.0 1.50425 ( 34, 1) 
522277.0 3707378.0 1.43310 (353, 1) 511277.0 3706378.0 2.62225 (246, 3) 
512277.0 3706378.0 2.58522C (364, 1) 513277.0 3706378.0 2.20142 ( 7, 3) 
514277.0 3706378.0 2.03614 (230, 1) 515277.0 3706378.0 3.08981C (269, 1) 
516277.0 3706378.0 3.02980 (297, 1) 517277.0 3706378.0 2.13894 ( 43, 3) 
518277.0 3706378.0 2.17394 ( 63, 3) 519277 .o 3706378.0 1.21422 ( 37, 1) 
520277.0 3706378.0 1.13968 (362, 2) 521277.0 3706378.0 1.05109 (327, 3) 
522277.0 3706378.0 1.35571 ( 34, 1) 523277 .o 3706378.0 1.38576C ( 14, 1) 

522402.0 3710378.0 0.81763 ( 47, 3) 522402.0 3711378.0 0.91314C (160, 3) 
522402.0 3712378.0 0.90017 ( 4, 1) 511277 .o 3714176.0 1.17975 ( 32, 3) 
512277.0 3714176.0 1.49339C (300, 1) 513277.0 3714176.0 1.41100C (310, 3) 
514277.0 3714176.0 1.43415C (123, 3) 515277.0 3714176.0 3.01422 (336, 1) 

516277.0 3714176.0 3.85154 (335, 2) 517277.0 3714176.0 3.69983 (333, 1) 
518277.0 3714176.0 1.90812 (183, 2) 519277.0 3714176.0 1.23804 (145, 2) 
520277.0 3714176.0 1.12529 (176, 3) 521277.0 3714176.0 1.11243 (192, 2) 
522277.0 3714176.0 0.96624 ( 3, 3) 511277.0 3715176.0 1.32649C (129, 3) 
512277.0 3715176.0 3.43143 (291, 1) 513277.0 3715176.0 2.02426C (309, 3) 
514277.0 3715176.0 2.26581 (196, 3) 515277.0 3715176.0 3.46503C (135, 1) 
516277.0 3715176.0 2.64942 (166, 3) 517277.0 3715176.0 1.53997 (154, 1) 
518277.0 3715176.0 1.81293 (183, 2) 519277.0 3715176.0 1.52063 ( 19, 2) 
520277.0 3715176.0 1.22017 ( 19, 2) 521277.0 3715176.0 1.29173 (210, 2) 
522277.0 3715176.0 1.17937C (200, 1) 511277.0 3716176.0 3.31171C (129, 3) 
512277.0 3716176.0 2.08119C (323, 3) 513277.0 3716176.0 2.21290 (131, 3) 
514277.0 3716176.0 2.55635 (132, 3) 515277.0 3716176.0 3.61378 ( 19, 3) 
516277.0 3716176.0 1.80534 (166, 3) 517277.0 3716176.0 1.52395 (103, 1) 
518277.0 3716176.0 1.36354 (333, 1) 519277.0 3716176.0 1.68470 ( 78, 2) 
520277.0 3716176.0 1.43125 ( 19, 2) 521277.0 3716176.0 1.34892 (236, 2) 



21111 HIGH 
8·HR 

SGRCIUPI 1 
- I. P. • CMJEM • 1:0 SCREEN • SHY/LONG 1982 IIIIARY 
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• FROM ALL SOURCES * 
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• X • . ' . CON. (DAY ,PER.) • X • . ' . toN. CDAY,PER.) . . . . . . . . . . . . . . . . . ---. . . . . . . -. . . . . . . . --. . - - - . -----. ---- - ---. -. . . -
522277.0 3716176.0 D.9D746C (242, 1) 511277.0 3717176.0 2.49116C (123, 3) 
512277.0 3717176.0 2.31461 ( 67, 1) 513277.0 3717176.0 2.45577 ( 27, 1) 

514277.0 3717176.0 3.66748 (355, 3) 515277.0 3717176.0 2.43146C (157, 3) 
516277.0 3717176.0 2.04722 em. 3> 51n77.o 3717176.0 1.32292 (106, 2> 
518277.0 3717176.0 1.52630C (150, 1) 519277.0 3717176.0 1.24257C ( 6, 3) 
520277.0 3717176.0 1.18820 ( 78, 2) 521277.0 3717176.0 1.16715 (154, 1) 

522277.0 3717176.0 1.10654 (236, 2> 511277.0 3713176.0 1.21084C (355, 1) 
. 512277.0 3713176.0 1.05856C (248, 3) 513277.0 3713176.0 1.19320 (253, 3) 

514277.0 3713176.0 1.73927 (290, 2) 511277.0 3712176.0 1.58591 (162, 1) 
512277.0 3712176.0 1.55605 (162, 1) 513277.0 3712176.0 1.34774 ( 96, 3) 
514277.0 3712176.0 1.57722C (171, 1) 511277.0 3711176.0 1.38819C (341, 3) 
512277.0 3711176.0 2.20780C ( 66, 3) 513277.0 3711176.0 1.22006 ( 82, 2> 
514277.0 3711176.0 1.84233 (120, 2> 511277.0 3709378.0 2.80026 (247, 3) 
512277.0 3709378.0 2.69887 (329, 1) 513277.0 3709378.0 2.51765 (246, 3) 
514277.0 3709378.0 2.57502C (120, 1) 515277.0 3709378.0 2.42349C (100, 1) 
516277.0 3709378.0 2.52456 (345, 2> 51n77.o 3709378.0 1. 77678 ( 66, 2) 
518277.0 3709378.0 2.47332 (282, 3) 519277.0 3709378.0 1.63241 ( 34, 1) 
520277.0 3709378.0 1.13473 (282, 2) 521277.0 3709378.0 1.17514 (338, 1) 
522277.0 3709378.0 0.69517 ( 47, 2) 511277.0 3708378.0 2.40179 (343, 3) 
512277.0 3708378.0 1 .83763C (231, 1 l 513277.0 3708378.0 2.42161 (342, 3) 
514277.0 3708378.0 2.82660 ( 16, 3) 515277.0 3708378.0 2.36248 (264, 2) 
516277.0 3708378.0 2.19456 (316, 3) 51n77.o 3708378.0 2.88306 ( 36, 3) 
518277.0 3708378.0 1.98629 ( 23, 1) 519277.0 3708378.0 1.22341 (327, 3) 

! 
520277.0 3708378.0 1.68523 ( 34, 1) 521277.0 3708378.0 1.11626 (353, 1) 
522277.0 3708378.0 1.04402 (127, 1) 511277.0 3707378.0 1.90174C (364, 3) 
512277.0 3707378.0 2.41318C (284, 3) 513277.0 3707378.0 2.57785 ( 7, 3) 
514277.0 3707378.0 1.80526 ( 7, 3) 515277.0 3707378.0 3.48909C (269, 1) 
516277.0 3707378.0 2.95816 (297, 1) 51n77.o 3707378.0 2.62052 ( 36, 3) 
518277.0 3707378.0 1.75503 (362, 3) 519277.0 3707378.0 1.28451 ( 23, 1) 
520277.0 3707378.0 1.01534C ( 31, 3) 521277.0 3707378.0 1.50425 ( 34, 1) 
522277.0 3707378.0 1.43310 (353, 1) 511277.0 3706378.0 2.62225 (246, 3) 
512277.0 3706378.0 2.58522C (364, 1) 513277.0 3706378.0 2.20142 ( 7, 3) 
514277.0 3706378.0 2.03614 (230, 1) 515277.0 3706378.0 3.08981C (269, 1) 
516277.0 3706378.0 3.02980 (297, 1) 51n77.o 3706378.0 2.13894 ( 43, 3) 
518277.0 3706378.0 2.17394 ( 63, 3) 519277.0 3706378.0 1.21422 ( 37, 1) 
520277.0 3706378.0 1.13968 (362, 2) 521277.0 3706378.0 1.05109 (327, 3) 
522277.0 3706378.0 1.35571 ( 34, 1) 523277.0 3706378.0 1.38576C ( 14, 1) 
522402.0 3710378.0 0.81763 ( 47, 3) 522402.0 3711378.0 0.91314C (160, 3) 
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2ND HIGH 
8·HR 

SGRCIUPI 1 
- I. P. • CAIIlEN. • CD ICIEEN • IHV/LOIIG 1982 IIIWtY -· 

• SECOND NIGHEST 8·HCIUR AVERAGE CONCENTRATION CMICIOGRAIIS/CUIIIC METER) • 
• FROM ALL SOURCES • 

• FOR THE DISCIETE RECEPTOR PDINTS • 

• I. • y • CON. CDAY,PER.) • I • -' - CON. CDAY,PER.) . . . . . . . . . . . . . --- . --. . . . . ----. . . . -. . -----. . . . ------. . ------- ---. -
5224D2.0 3712378.0 0.90017 c 4, 1) 511277.0 3714176.0 1.17975 c 32, 3) 
512277.0 3714176.0 1.49339C (300, 1) 513277.0 3714176.0 1.41100C (310, 3) 
514277.0 3714176.0 1.43415C C123, 3) 515277.0 3714176.0 3.01422 (336, 1) 

516277.0 3714176.0 3.85154 (335, 2> 51n77.o 3714176.0 3.69983 (333, 1) 
518277.0 3714176.0 1.901112 (183, 2) 519277.0 3714176.0 1.23804 C145, 2) 
520277.0 3714176.0 1.12529 (176, 3) 521277.0 3714176.0 1.11243 (192, 2) 
522277.0 3714176.0 0.96624 c 3, 3) 511277.0 3715176.0 1.32649C (129, 3) 
512277.0 3715176.0 3.43143 (291, 1) 513277.0 3715176.0 2.02426C (309, 3) 
514277.0 3715176.0 2.26581 (196, 3) 515277.0 3715176.0 3.46503C (135, 1) 
516277.0 3715176.0 2.64942 (166, 3) 51n77.o 3715176.0 1.53997 (154, 1) 
518277.0 37151.76.0 1.81293 (183, 2> 519277.0 3715176.0 1.52063 c 19, 2) 
520277.0 3715176.0 1.22017 c 19, 2) 521277.0 3715176.0 1.29173 C210, 2> 
522277.0 3715176.0 1.17937C (200, 1) 511277.0 3716176.0 3.31171C (129, 3> 
512277.0 3716176.0 2.08119C (323, 3> 513277.0 3716176.0 2.21290 (131, 3) 
514277.0 3716176.0 2.55635 (132, 3) 515277.0 3716176.0 3.61378 c 19, 3) 
516277.0 3716176.0 1.80534 (166, 3) 51n77.o 3716176.0 1.52395 (103, 1) 
518277.0 3716176.0 1.36354 (333, 1) 519277.0 3716176.0 1.68470 C 78, 2> 
520277.0 3716176.0 1.43125 c 19, 2) 521277.0 3716176.0 1.34892 (236, 2) 
522277.0 3716176.0 0.90746C C242, 1) 511277.0 3717176.0 2.49116C C123, 3) 
512277.0 3717176.0 2.31461 c 67, 1) 513277.0 3717176.0 2.45577 c 27, 1) 
514277.0 3717176.0 3.66748 (355, 3) 515277.0 3717176.0 2.43146C C157, 3> 
516277.0 3717176.0 2.04n2 (333, 3) 51n77.o 3717176.0 1.32292 (106, 2> 
518277.0 3717176.0 1.52630C (150, 1) 519277.0 3717176.0 1 .24257C C 6, 3) 
520277.0 3717176.0 1.18820 c 78, 2) 521277.0 3717176.0 1.16715 (154, 1) 
522277.0 3717176.0 1.10654 C236, 2> 511277.0 3713176.0 1.21084C C355, 1) 
512277.0 3713176.0 1.05856C (248, 3) 513277.0 3713176.0 1.19320 C253, 3> 
514277.0 3713176.0 1.73927 C290, 2> 511277.0 3712176.0 1.58591 C162, 1 > 
512277.0 3712176.0 1.55605 (162, 1) 513277.0 3712176.0 1.34774 c 96, 3) 
514277.0 3712176.0 1.57722C C171, 1) 511277.0 3711176.0 1.38819C C341, 3> 
512277.0 3711176.0 2.20780C C 66, 3> 513277.0 3711176.0 1.22006 c 82, 2) 
514277.0 3711176.0 1.84233 (120, 2) 516500.0 3708100.0 4.33548 c 25, 3) 
518100.0 3709350.0 2.64577 (362, 2) 514500.0 3708800.0 2.84273 c 16, 3) 
517300.0 3714400.0 3.69177C (150, 1) 



11AX 50 
8·HR 

&GROUP# 1 
- 1. P. • CNI)EN • CD SCREEN • SHV/LOIIG 1982 IINARY -

• 50 IIAXI- I·HOUR AVERAGE CONCENTRATION (MICROGRAIIS/aJBIC METER) • 

• FRCII ALL IQJRCES • 

.. .: 

X Y(METERS) X YCMETERS) 
OR OR OR OR 

RANGE DIRECTION RANGE DIRECTION 
IWIIC CON. PER. DAY (METERS) (DEGREES) RANK CON. PER. DAY (METERS) (DEGREES) . . . . . -. . -. . . . ----. . . --. --- . . . -. --------------. ---. --. . - -----
, 9.64111 2 30 516264.6 3712122.0 26 4.17795 2 30 515277.0 3715176.0 
2 9.64118 2 30 516264.6 3712122.0 27 4.17795 2 30 515277.0 3715176.0 
3 8.26379 3 336 516264.6 3712122.0 28 4.16862 2 183 517077.0 3713176.0 
4 8.26379 3 336 516264.6 3712122.0 29 4.16105 2 183 516977.0 3712876.0 
5 6.39611 1 56 516177.0 3711776.0 30 4.13037 2 183 516993.9 3713079.0 
6 5.96128C 3 121 515277.0 3706378.0 31 4.11305 3 316 516500.0 3708100.0 
7 5.96128C 3 121 515277.0 3706378.0 32 4.10675 3 29 516264.6 3712122.0 
a 5.48995 2 183 517177.0 3713176.0 33 4.10675 3 29 516264.6 3712122.0 
9 5.28814 2 30 516177.0 3712376.0 34 4.10182 2 183 517077.0 3712876.0 

10 s.o6653c 3 363 516500.0 3708100.0 35 4.08429 2 336 516277.0 3712276.0 , 4.97826 2 92 516277.0 3714176.0 36 4.04639 2 30 516177.0 3712276.0 
12 4.97826 2 92 516277.0 3714176.0 37 4.02079 2 30 516177.0 3712476.0 
13 4.62170 2 102 516411.0 3712159.0 38 3.99519 2 270 515277.0 3714176.0 
14 4.59762 2 183 517077.0 3713076.0 39 3.99519 2 270 515277.0 3714176.0 
15 4.58808 2 183 517177.0 3713076.0 40 3.99137C 2 193 516077.0 3710478.0 
16 4.46156C 3 121 515277.0 3707378.0 41 3.94256 2 102 516277.0 3712376.0 
17 4.46156C 3 121 515277.0 3707378.0 42 3.91702 3 25 516277.0 3706378.0 
18 4.38788 2 102 516277.0 3712276.0 43 3.91702 3 25 516277.0 3706378.0 
19 4.38588 2 183 517077.0 3712976.0 44 3.90678 2 74 516264.6 3712122.0 
20 4.33548 3 25 516500.0 3708100.0 45 3.90678 2 74 516264.6 3712122.0 
21 4.25375 2 183 516977.0 3712976.0 46 3.90296C 2 193 516077.0 3710678.0 

i 22 4.23999 1 333 517300.0 3714400.0 47 3.86524 3 7 514500.0 3708800.0 
23 4.21452 2 107 516264.6 3711598.0 48 3.85154 2 335 516277.0 3714176.0 
24 4.20806 3 25 516277.0 3707378.0 49 3.85154 2 335 516277.0 3714176.0 
25 4.20806 3 25 516277.0 3707378.0 50 3.83826 2 102 516264.6 3712122.0 
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IICST (DATED 90346) 

- EIIVI-ITAL EIIGIIIE£RIIIG IE¥.6.96 

IIIPIIT DATA FILE UIE 1 IICCOU.DTA 
IIJTPUT LIST FILE IWE 1 IICCOU.LST 
lET DATA FILE IWE 1 IIIVGGG83.11M 

IIOTE THAT TIE IUILDIMG DIMENSIONS ON CAIID 6, I FOR SlUICE 110. 1 DO lOT IIUT THE SCIIULMAM•ICIII£ CIITERIA. 
tHEII£FDRE, DIIECTION SPECIFIC IUILDIIIG DIMENSIONS IIILL IIOT IE USED IY THE III)£L. 



.:;;:;.; 

- I. '· • CAIIIEN • CO ICIEEM • IIIV/LOIIG 1913 IIIWIY 

CII.I21LAYE (CCIICEMYIATI-1,DEPOSITIOII.Z) 
II£CEI'Tca GRID SYSTEM (IECTAIIGULM•1 ca :S, f'CILAII.Z Cll 4) 

DISCIETE IECEPTca SYSTEM CIECTAIIGULM•1,POLAR•2> 
lUIAIM ELEVATICINS AlE lEAD (YEs-1,110-0) 
CALQILATICINS AlE WRITTEN TO TAPE CYES•1,110-0) 
LIST AU IIIPIIT DATA CIIO-O,YEs-1,1ET DATA ALSO.Zl 

~E AVERAGE CCIICEMYIATICIN (ca TOTAL DEPOSITICIN) 
VITN THE FOLLOIIING TINE NAiaDS: 

IIUILY (YEs-1 ,110-0) 
Z•IIUI CYEs-1,-0) 
:S·IIUI (YEs-1,110-0) 
4•1UJR (YEs-1,110-0) 
6•NOUR (YEs-1,-0) 
I·NOUR CYEs-1,110-0) 
12·1UJR CYEs-1,110-0) 
24·1UJR cns-1,•o-o> 

PliNY 'N'•DAY TABLE(S) CYES•1,-0) 

PRINT THE FOLLOWING TYPES Of TABLES WHOSE TillE JERICIDS ARE 
SPECIFIED BY ISW(7) THROUGH ISW(14): 

DAILY TABLES CYES•1,ND-0) 
NIGHEST & SECOND HIGHEST TABLES (YES•1,ND-0) 
MAXIMUM 50 TABLES (YES•1,ND-0) 

METEOROLOGICAL DATA INPUT METHOD (PRE·PROCESSED•1,CARD•2) 
IURAL·URBAN OPTICIN (RU.•O,UR. NODE 1•1,UR. MODE 2•2,UR. NODE 3•3) 
WIND PROFILE EXPONENT VALUES (DEFAULTS•1,USER ENTERS•2,3) 
VERTICAL POT. TEMP. GRADIENT VALUES (DEFAULTS•1,USER ENTERS•2,3) 
SCALE EMISSION RATES FOR ALL SOURCES (ND-O,YES>O) 
PROGRAM CALCULATES FINAL PLUME RISE ONLY (YES•1,N0•2) 
PROGRAM ADJUSTS ALL STACK HEIGHTS FOR DOWNWASH (YES•2,ND-1) 
PROGRAM USES BUOYANCY INDUCED DISPERSION (YES•1,N0•2) 
CONCENTRATIONS DURING CALM PERIODS SET • 0 (YES•1,ND=2) 
lEG. DEFAULT OPTION CHOSEN (YES•1,N0•2) 
TYPE OF POLLUTANT TO BE MODELLED (1•S02,2•0THERl 
DEBUG OPTION CHOSEN (YES•1,ND=2) 
ABOVE GROUND (FLAGPOLE) RECEPTORS USED CYES•1,ND=0) 

NUMBER OF INPUT SOURCES 
NUMBER OF SOURCE GROUPS (•O,ALL SOURCES) 
TIME PERIOD INTERVAL TO IE PRINTED (•O,ALL INTERVALS) 
NUMBER OF X (RANGEl GRID VALUES 
NUMBER OF Y (THETA) GRID VALUES 
NUMBER OF DISCRETE RECEPTORS 
SOURCE EMISSION RATE UNITS CONVERSION FACTOR 
HEIGHT ABOVE GROUND AT WHICH WIND SPEED WAS MEASURED 
LOGICAL UNIT NUMBER OF METEOROLOGICAL DATA 
DECAY COEFFICIENT FOR PHYSICAL OR CHEMICAL DEPLETION 
SURFACE STATION NO. 
YEAR OF SURFACE DATA 
UPPER AIR STATION NO. 
YEAR OF UPPER AIR DATA 
ALLOCATED DATA STORAGE 
REQUIRED DATA STORAGE FOR THIS PROBLEM RUN 

-
ISWC1) • 1 
ISWCZl • :S 
ISWC3) • 1 
ISW(4) • 1 
ISWC5) • 0 
ISWC6) • 1 

ISW(7) • 1 
ISWC8l • 0 
ISW(9) • 0 

ISW(10) • 0 
ISWC11) • 0 
ISWC12) • 1 
ISW(13) • 0 
ISWC14l • 0 
ISWC15) • 0 

ISWC16) • 0 
ISWC17) • 1 
ISWC18l • 1 
ISWC19l • 1 
ISWC20l • 0 
ISWC21) • 1 
ISWC22l • 1 
ISWC23) • 0 
ISWC24) • 1 
ISWC25l • 2 
ISWC26l • 1 
ISWC27) • 
ISW(28) • 1 
ISWC29l • 2 
ISWC30) • 2 
ISW(31) • 0 

NSOURC • 1 
NGROUP • 0 

IPERD • 0 
NXPNTS • 0 
NYPNTS • 0 
NXWYPT • 749 

TK •.1000DE+07 
ZR • 10.00 METERS 

IMET • 9 
DECAY •O.OOODOOE+OO 

ISS • 13957 
ISY • 83 
IUS • 3951 
IUY • 83 

LIMIT •160000 WORDS 
MIMIT • 11924 WORDS 
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- IETECIROLDGICAL DAYS TO IE I'IDCEIIED -
Clf•1) 
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- X, Y aaDIIIATEI Of DIICIETE IECEI'TOII -
CIIETEII) 

-
c 516276.1,m1m.o>, c 516411.o,m2159.o>, c 516679.3,mn59.0>, c 516679.3,3711371.0>, c 517079.3,3711371.0>, 
c 517079.3,m1549.o>, c 517530.5,3711411.0>, c 517530.5,m1317.0>, c 511743.9,3711171.0>, c 511743.9,3711573.0>, 
( 519914.6,3711573.0), ( 519914.6,3711171.0), ( 520304.1,3711171.0), ( 520304.1,3711024.0), ( 520707.2,3711024.0), 
( 520817.0,3711621.0), ( 520402.3,3712176.0), ( 511707.2,3712176.0), ( 518707.2,3712030.0), ( 511210.4,3712030.0), 
( 511210.4,3712250.0), .( 511060.9,3712335.0), ( 511060.9,3712171.0), ( 517426.8,3712178.0), ( 517426.8,3713079.0), 
( 516993.9,3713079.0), ( 516993.9,3713210.0), ( 516603.7,3713210.0), ( 516603.7,3712184.0), ( 516372.0,3712184.0), 
( 516372.0,3712791.0), ( 516256.2,3712774.0), ( 516276.8,3711378.0), ( 516264.6,3712122.0), ( 516264.6,3711591.0), 
( 516008.5,3712006.0), ( 516008.5,3712122.0), ( 516115.2,3712119.0), ( 516179.3,3712061.0), ( 516179.3,3712122.0), 
c 516264.6,3712122.0>, c 515277.0,3711271.0>, c 515377.o,m127I.O>, c 515477.0,3711271.0>, c 515577.0,3711271.0>, 
( 515677.0,3711278.0), ( 515777.0,3711278.0), ( 515877.0,3711278.0), ( 515977.0,3711278.0), ( 516077.0,3711278.0), 
( 516177.0,3711278.0), ( 516277.0,3711278.0), ( 516377.0,3711278.0), ( 516477.0,3711271.0), ( 516577.0,3711278.0), 
( 516677.0,3711278.0), ( 516777.0,3711278.0), ( 516877.0,3711278.0), ( 516977.0,3711278.0), ( 517077.0,3711278.0), 
( 517177.0,3711278.0), ( 515277.0,3711178.0), ( 515377.0,3711178.0), ( 515477.0,3711178.0), ( 515577.0,3711178.0), 
( 515677.0,3711178.0), ( 515777.0,3711171.0), ( 515877.0,3711178.0), ( 515977,0,3711178.0), ( 516077.0,3711178.0), 
c 516177.0,3711178.0), c 516277.0,3711178.0), c 516377.0,3711178.0), c 516477.0,3711171.0), c 516577.0,3711178.0), 
( 516677.0,3711178.0), c 516777.0,3711178.0), c 516877.0,3711178.0), c 516977.0,3711178.0), c 517077.0,3711178.0), 
c 517177.0,3711178.0), c 515277.0,3711078.0), c 515377.0,3711078.0), c 515477.0,3711078.0), c 515577.0,3711078.0), 
c 515677.0,3711078.0), c 515777.0,3711078.0), c 515877.0,3711078.0), c 515977,0,3711078.0), c 516077.0,3711078.0), 
c 516177.0,3711078.0), c 516277.0,3711078.0), c 516377.0,3711078.0), c 516477.0,3711078.0), c 516577.0,3711078.0), 
c 516677.0,3711078.0), c 516777.0,3711078.0), c 516877.0,3711078.0), c 516977.0,3711078.0), c 517077.0,3711078.0), 
c 517177.0,3711078.0), c 515277.0,3710978.0), c 515377.0,3710978.0), c 515477.0,3710978.0), c 515577.0,3710978.0), 
c 515677.0,3710978.0), ( 515777.0,3710978.0), ( 515877.0,3710978.0), ( 515977.0,3710978.0), ( 516077.0,3710978.0), 
c 516177.0,3710978.0), c 516277.0,3710978.0), ( 516377.0,3710978.0), c 516477.0,3710978.0), ( 516577.0,3710978.0), 
c 516677.0,3710978.0), ( 516777.0,3710978.0), ( 516877.0,3710978.0), ( 516977.0,3710978.0), ( 517077.0,3710978.0), 
c 517177.0,3710978.0), ( 515277.0,3710878.0), ( 515377.0,3710878.0), c 515477.0,3710878.0), ( 515577.0,3710878.0), 
c 515677.0,3710878.0), ( 515777.0,3710878.0), ( 515877.0,3710878.0), ( 515977.0,3710878.0), ( 516077.0,3710878.0), 
( 516177.0,3710878.0), ( 516277.0,3710878.0), ( 516377.0,3710878.0), ( 515477.0,3710878.0), ( 516577.0,3710878.0), 
c 516677.0,3710878.0), ( 516777.0,3710878.0), ( 516877.0,3710878.0), ( 516977.0,3710878.0), ( 517077,0,3710878.0), 
c 517177.0,3710878.0), ( 515277.0,3710778.0), ( 515377.0,3710778.0), c 515477.0,3710778.0), ( 515577.0,3710778.0), 
( 515677.0,3710778.0), ( 515777.0,3710778.0), ( 515877.0,3710778.0), ( 515977.0,3710778.0), ( 516077.0,3710778.0), 
c 516177.0,3710778.0), ( 516277.0,3710778.0), ( 516377.0,3710778.0), ( 516477.0,3710778.0), ( 516577.0,3710778.0), 
c 516677.0,3710778.0), ( 516777.0,3710778.0), ( 516877.0,3710778.0), ( 516977,0,3710778.0), ( 517077.0,3710778.0), 
c 517177.0,3710778.0), ( 515277.0,3710678.0), ( 515377.0,3710678.0), ( 515477.0,3710678.0), ( 515577.0,3710678.0), 
c 515677.0,3710678.0), ( 515777.0,3710678.0), ( 515877.0,3710678.0), ( 515977.0,3710678.0), ( 516077.0,3710678.0), 
( 516177.0,3710678.0), ( 516277.0,3710678.0), ( 516377.0,3710678.0), ( 516477.0,3710678.0), ( 516577.0,3710678.0), 
( 516677.0,3710678.0), ( 516777.0,3710678.0), ( 516877.0,3710678.0), ( 516977.0,3710678.0), ( 517077.0,3710678.0), 
c 517177.0,3710678.0), ( 515277.0,3710578.0), ( 515377.0,3710578.0), ( 515477.0,3710578.0), ( 515577.0,3710578.0), 
( 515677.0,3710578.0), ( 515777.0,3710578.0), ( 515877.0,3710578.0), c 515977.0,3710578.0), c 516077.0,3710578.0), 
( 516177.0,3710578.0), ( 516277.0,3710578.0), ( 516377.0,3710578.0), c 516477.0,3710578.0), c 516577.0,3710578.0), 
( 516677.0,3710578.0), c 516777.0,3710578.0), ( 516877.0,3710578.0), ( 516977.0,3710578.0), c 517077.0,3710578.0), 
c 517177.0,3710578.0), ( 515277.0,3710478.0), c 515377,0,3710478.0), ( 515477.0,3710478.0), c 515577.0,3710478.0), 
c 515677.0,3710478.0), ( 515777.0,3710478.0), ( 515877.0,3710478.0), ( 515977.0,3710478.0), c 516077.0,3710478.0), 
c 516177.0,3710478.0), ( 516277.0,3710478.0), ( 516377.0,3710478.0), ( 516477.0,3710478.0), ( 516577.0,3710478.0), 
c 516677.0,3710478.0), ( 516777.0,3710478.0), c 516877.0,3710478.0), c 516977.0,3710478.0), c 517077.0,3710478.0), 
c 517177.0,3710478.0), ( 515277.0,3710378.0), c 515377.0,3710378.0), c 515477.0,3710378.0), c 515577.0,3710378.0), 
c 515677.0,3710378.0), c 515777.0,3710378.0), c 515877.0,3710378.0), c 515977.0,3710378.0), c 516077.0,3710378.0), 
( 516177.0,3710378.0), ( 516277.0,3710378.0), ( 516377.0,3710378.0), ( 516477.0,3710378.0), ( 516577.0,3710378.0), 
( 516677.0,3710378.0), ( 516777.0,3710378.0), ( 516877.0,3710378.0), ( 516977.0,3710378.0), ( 517077.0,3710378.0), 
( 517177.0,3710378.0), ( 515277.0,3712276.0), ( 515377.0,3712276.0), ( 515477.0,3712276.0), ( 515577.0,3712276.0), 
( 515677.0,3712276.0), ( 515777.0,3712276.0), ( 515877.0,3712276.0), ( 515977.0,3712276.0), ( 516077.0,3712276.0), 
( 516177.0,3712276.0), ( 516277.0,3712276.0), ( 516377.0,3712276.0), ( 516477.0,3712276.0), ( 516577.0,3712276.0), 
( 516677.0,3712276.0), ( 516777.0,3712276.0), ( 516877.0,3712276.0), ( 516977.0,3712276.0), ( 517077.0,3712276.0), 
( 517177.0,3712276.0), ( 515277.0,3712376.0), ( 515377.0,3712376.0), ( 515477.0,3712376.0), ( 515577.0,3712376.0), 
c 515677.0,3712376.0), ( 515777.0,3712376.0), ( 515877.0,3712376.0), ( 515977.0,3712376.0), c 516077.0,3712376.0), 
c 516177.0,3712376.0), c 516277.0,3712376.0), ( 516377.0,3712376.0), ( 516477.0,3712376.0), ( 516577.0,3712376.0), 
( 516677.0,3712376.0), ( 516777.0,3712376.0), ( 516877.0,3712376.0), ( 516977.0,3712376.0), ( 517077.0,3712376.0), 
( 517177.0,3712376.0), ( 515277.0,3712476.0), ( 515377.0,3712476.0), ( 515477.0,3712476.0), ( 515577.0,3712476.0), 
( 515677.0,3712476.0), ( 515777.0,3712476.0), ( 515877.0,3712476.0), ( 515977.0,3712476.0), ( 516077.0,3712476.0), 



c 516177.0;5712471.0), c 516277.0,3712476.0), c 516377.0,5712476.0), c 516477.0,3712476.0), ( 516577.0,3712476.0), 
c 516677 .0,3712476.0), c 516777.0,3712476.0), c 516177.0,3712476.0), c 516977.0,3712476.0), c 517077.0,3712476.0), 
( 517177 .0,3712471.0). ( 515277.0,3712576.0), c 515377.0,3712576.0), c 515477.0,3712576.0), ( 515577.0,3712576.0), 
( 515677.0,3712576.0), c 515777.0,3712576.0), ( 515177.0,3712576.0), c 515977.0,3712576.0), ( 516077.0,3712576.0), 
( 516177;0,3712576.0), ( 516277.0,3712576.0), ( 516377.0,3712576.0), ( 516477.0,3712576.0), ( 516577.0,3712576.0), 
( 516677 .0,3712576.0), ( 516777.0,3712576.0), ( 516877.0,3712576.0), ( 516977.0,3712576.0), ( 517077.0,3712576.0), 

.I ( 517177.0,3712576.0), ( 515277.0,3712676.0), ( 515377.0,3712676.0), ( 515477.0,3712676.0), ( 515577.0,3712676.0), 
( 515677.0,3712676.0), ( 515777.0,3712676.0), ( 515177.0,3712676.0), ( 515977.0,3712676.0), ( 516077.0,3712676.0), 
c 516177.0,3712676.0), ( 516277.0,3712676.0), ( 516377.0,3712676.0), ( 516477.0,3712676.0), ( 516577.0,3712676.0), 
( 516677.0,3712676.0), ( 516777.0,3712676.0), ( 516877.0,3712676.0), c 516977.0,3712676.0), ( 517077.0,5712676.0), 
( 517177 .0,3712676.0), ( 515277.0,3712776.0), ( 515377.0,3712776.0), ( 515477.0,3712776.0), ( 515577.0,3712776.0), 
( 515677.0,3712776.0), ( 515777.0,3712776.0), ( 515877.0,3712776.0), c 515977.0,3712776.0), ( 516077.0,3712776.0), 
( 516177.0,3712776.0), ( 516277.0,3712776.0), ( 516377.0,3712776.0), ( 516477.0,3712776.0), ( 516577.0,3712776.0), 
( 516677.0,3712776.0), ( 516777.0,3712776.0), ( 516877.0,3712776.0), c 516977.0,3712776.0), ( 517077.0,3712776.0), 
( 517177.0,3712776.0), ( 515277.0,3712176.0), ( 515377.0,3712176.0), ( 515477.0,3712176.0), ( 515577.0,3712176.0), 
( 515677.0,3712176.0), c 515777.0,3712176.0), ( 515177.0,3712176.0), ( 515977.0,3712176.0), ( 516077.0,3712176.0), 
( 516177.0,3712176.0), ( 516277.0,3712176.0), ( 516377.0,3712176.0), ( 516477.0,3712176.0), ( 516577.0,3712176.0), 
( 516677.0,3712176.0), ( 516777.0,3712176.0), c 516877.0,3712176.0), ( 516977.0,3712176.0), ( 517077.0,3712176.0), 
( 517177.0,3712176.0), ( 515277.0,3712976.0), ( 515377.0,3712976.0), ( 515477.0,3712976.0), ( 515577.0,3712976.0), 
( 515677.0,3712976.0), ( 515777.0,3712976.0), ( 515877.0,3712976.0), c 515977.0,3712976.0), ( 516077.0,3712976.0), 
( 516177.0,3712976.0), ( 516277.0,3712976.0), ( 516377.0,3712976.0), ( 516477.0,3712976.0), ( 516577.0,3712976.0), 
( 516677,0,3712976.0), ( 516777.0,3712976.0), ( 516877.0,3712976.0), ( 516977.0,3712976.0), ( 517077.0,3712976.0), 
( 517177.0,3712976.0), ( 515277.0,3713076.0), ( 515377.0,3713076.0), ( 515477.0,3713076.0), ( 515577.0,3713076.0), 
( 515677.0,3713076.0), ( 515777.0,3713076.0), ( 515877.0,3713076.0), ( 515977.0,3713076.0), ( 516077.0,3713076.0), 
( 516177.0,3713076.0), ( 516277.0,3713076.0), ( 516377.0,3713076.0), ( 516477.0,3713076.0), ( 516577.0,3713076.0), 
( 516677.0,3713076.0), ( 516777.0,3713076.0), ( 516877.0,3713076.0), ( 516977.0,3713076.0), ( 517077.0,3713076.0), 
( 517177.0,3713076.0), ( 515277.0,3713176.0), ( 515377.0,3713176.0), ( 515477.0,3713176.0), ( 515577.0,3713176.0), 
( 515677.0,3713176.0), ( 515777.0,3713176.0), ( 515877.0,3713176.0), ( 515977.0,3713176.0), ( 516077.0,3713176.0), 
( 516177.0,3713176.0), ( 516277.0,3713176.0), ( 516377.0,3713176.0), ( 516477.0,3713176.0), ( 516577.0,3713176.0), 
( 516677.0,3713176.0), ( 516777.0,3713176.0), ( 516177.0,3713176.0), ( 516977.0,3713176.0), ( 517077.0,3713176.0), 
( 517177.0,3713176.0), ( 515277.0,3712176.0), ( 515377.0,3712176.0), ( 515477.0,3712176.0), ( 515577.0,3712176.0), 
( 515677.0,3712176.0), ( 515777.0,3712176.0), ( 515877.0,3712176.0), ( 515977.0,3712176.0), ( 516077.0,3712176.0), 
( 516177.0,3712176.0), ( 515277.0,3712076.0), ( 515377.0,3712076.0), ( 515477.0,3712076.0), ( 515577.0,3712076.0), 
( 515677.0,3712076.0), ( 515777.0,3712076.0), ( 515877.0,3712076.0), ( 515977.0,3712076.0), ( 516077.0,3712076.0), 
( 516177.0,3712076.0), ( 515277.0,3711976.0), ( 515377.0,3711976.0), ( 515477.0,3711976.0), ( 515577.0,3711976.0), 
( 515677.0,3711976.0), ( 515777.0,3711976.0), ( 515877.0,3711976.0), ( 515977.0,3711976.0), ( 516077.0,3711976.0), 
( 516177.0,3711976.0), ( 515277.0,3711876.0), ( 515377.0,3711876.0), ( 515477.0,3711876,0), ( 515577.0,3711876.0), 
( 515677.0,3711876.0), ( 515777.0,3711876.0), ( 515877.0,3711876.0), ( 515977.0,3711876.0), ( 516077.0,3711876.0), 
( 516177.0,3711876.0), ( 515277.0,3711776.0), ( 515377.0,3711776.0), ( 515477.0,3711776.0), ( 515577.0,3711776.0), 
( 515677.0,3711776.0), ( 515777.0,3711776.0), ( 515877.0,3711776.0), ( 515977.0,3711776.0), ( 516077.0,3711776.0), 
( 516177.0,3711776.0), ( 515277.0,3711676.0), ( 515377.0,3711676.0), ( 515477.0,3711676.0), ( 515577.0,3711676.0), 
( 515677.0,3711676.0), ( 515777.0,371 1676.0). ( 515877.0,3711676.0), ( 515977.0,3711676.0), ( 516077.0,3711676.0), 

( 516177.0,3711676.0), ( 515277.0,3711576.0), ( 515377.0,3711576.0), ( 515477.0,3711576.0), ( 515577.0,3711576.0), 
( 515677.0,3711576.0), ( 515777.0,3711576.0), ( 515877.0,3711576.0), ( 515977.0,3711576.0), ( 516077,0,3711576.0), 
( 516177.0,3711576.0), ( 515277 .0,3711476.0). ( 515377.0,3711476.0), ( 515477.0,3711476.0), ( 515577,0,3711476.0), 
( 515677.0,3711476.0), ( 515777.0,3711476.0), ( 515877.0,3711476.0), ( 515977.0,3711476.0), ( 516077.0,3711476.0), 
( 516177.0,3711476.0), ( 511277.0,3709378.0), ( 512277.0,3709378.0), ( 513277.0,3709378.0), ( 514277.0,3709378.0), 
( 515277.0,3709378.0), ( 516277.0,3709378.0), c 51n77.o,3709378.o>, ( 518277.0,3709378.0), ( 519277.0,3709378.0), 
( 520277.0,3709378.0), ( 521277.0,3709378.0), ( 522277.0,3709378.0), ( 511277.0,3708378.0), ( 512277.0,3708378.0), 
( 513277.0,3708378.0), ( 514277.0,3708378.0), ( 515277.0,3708378.0), ( 516277.0,3708378.0), c 51n77.0,3708378.0>, 
( 518277 .0,3708378.0). ( 519277.0,3708378.0), ( 520277.0,3708378.0), ( 521277.0,3708378.0), ( 522277.0,3708378.0), 
( 511277.0,3707378.0), ( 512277.0,3707378.0), ( 513277.0,3707378.0), ( 514277.0,3707378.0), ( 515277.0,3707378.0), 
( 516277.0,3707378.0), c 51n77.0,3707378.0>, ( 518277.0,3707378.0), ( 519277.0,3707378.0), ( 520277.0,3707378.0), 
( 521277.0,3707378.0), ( 522277.0,3707378.0), ( 511277.0,3706378.0), ( 512277.0,3706378.0), ( 513277.0,3706378.0), 
( 514277.0,3706378.0), ( 515277.0,3706378.0), ( 516277.0,3706378.0), c 51n77.0,3706378.o>. ( 518277.0,3706378.0), 
( 519277.0,3706378.0), ( 520277.0,3706378.0), ( 521277.0,3706378.0), ( 522277.0,3706378.0), ( 523277.0,3706378.0), 
( 522402.0,3710378.0), ( 522402.0,3711378.0), ( 522402.0,3712378.0), ( 511277.0,3714176.0), ( 512277.0,3714176.0), 
( 513277.0,3714176.0), ( 514277.0,3714176.0), ( 515277.0,3714176.0), ( 516277,0,3714176.0), c 51n77.0,3714176.o>, 

.] ( 518277.0,3714176.0), ( 519277.0,3714176.0), ( 520277.0,3714176.0), ( 521277.0,3714176.0), ( 522277.0,3714176.0), 
( 511277.0,3715176.0), ( 512277.0,3715176.0), ( 513277.0,3715176.0), ( 514277.0,3715176.0), ( 515277.0,3715176.0), 
( 516277.0,3715176.0), c 51n77.o,3715176.o>, ( 518277.0,3715176.0), ( 519277.0,3715176.0), ( 520277.0,3715176.0), 
( 521277.0,3715176.0), ( 522277.0,3715176.0), ( 511277.0,3716176.0), ( 512277.0,3716176.0), ( 513277.0,3716176.0), 
( 514277.0,3716176.0), ( 515277.0,3716176.0), ( 516277.0,3716176.0), c 51n77.o,3716176.0>, ( 518277.0,3716176.0), 
( 519277.0,3716176.0), ( 520277.0,3716176.0), ( 521277.0,3716176.0), ( 522277.0,3716176.0), ( 511277.0,3717176.0), 
( 512277.0,3717176.0), ( 513277.0,3717176.0), ( 514277.0,3717176.0), ( 515277.0,3717176.0), ( 516277.0,3717176.0), 



J " C 517277.0,3717176.0). C 511277.0,Jn7176.0), C S19277.0,Jn7176.0), C 520277.D,S717176.0), ( SZ1277.0,S71n76.0), 
c 522277.0,3717176.0), c 511277.0,3713176.0), c 512277.0,3713176.0), ( 513277.0,3713176.0), ( 514277.0,3713176.0), 
c 511277.0,3712176.0), ( 512277.0,1712176.0), ( 513277.0,3712176.0), ( 514277.0,3712176.0), ( 511277.0,3711176.0), 
( 512277.0,3711176.0), ( 513277.0,3711176.0), c 514277.0,3711176.0), ( 511277.0,3709371.0), ( 512277.0,1709371.0), 
c 513277.0,37119371.0), ( 514277.0,37119371.0), c 515277.0,3709371.0), c 516277.0,3709371.0), ( 517277.0,3709371.0), 
c 511277.0,37119371.0), ( 519277.0,37119371.0), ( 520277.0,37119371.0), ( 521277.0,3709371.0), ( 522277.0,37119371.0), 
c 511277.0,37111371.0), ( 512277.0,37111371.0), ( 513277.0,3708371.0), ( 514277.0,3708371.0), ( 515277.0,37111371.0), 
c 516277.0,37111371.0), ( 517277.0,37111371.0), ( 511277.0,3708371.0), ( 519277.0,3708371.0), ( 520277.0,3708371.0), 
c 521277.0,3708371.0), ( 522277.0,37111371.0), c 511277.0,3707371.0), ( 512277.0,1707371.0), ( 513277.0,1707371.0), 
( 514277.0,3707371.0), c 515277.0,1707371.0), ( 516277.0,3707371.0), ( 517277.0,3707371.0), ( 511277.0,3707371.0), 
( 519277.0,1707371.0), ( 520277.0,3707371.0), ( 521277.0,3707371.0), c 522277.0,1707371.0), c 511277.0,1706371.0), 
c 512277.0,3706371.0), c 513277.0,3706371.0), ( 514277.0,3706371.0), c 515277.0,3706371.0), ( 516277.0,3706371.0), 
c 517277.0,3706371.0), ( 511277.0,3706371.0), ( 519277.0,3706371.0), c 520277.0,1706371.0), ( 521277.0,3706371.0), 
( 522277.0,3706371.0), ( 523277.0,3706371.0), c 522402.0,3710371.0), ( 522402.0,3711371.0), c 522402.0,1712371.0), 
c 511277.0,3714176.0), ., 512277.0,3714176.0), c 513277.0,3714176.0), c 514277.0,1714176.0), c 515277.0,3714176.0), 
( 516277.0,3714176.0), c 517277.0,3714176.0), c 511277.0,3714176.0), ( 519277.0,3714176.0), ( 520277.0,3714176.0), 
( 521277.0,3714176.0), ( 522277.0,3714176.0), ( 511277.0,3715176.0), ( 512277.0,3715176.0), ( 513277.0,1715176.0), 
c 514277.0,3715176.0), c 515277.0,3715176.0), c 516277.0,3715176.0), ( 517277.0,3715176.0), ( 511277.0,1715176.0), 
( 519277.0,3715176.0), ( 520277.0,1715176.0), ( 521277.0,3715176.0), c 522277.0,3715176.0), ( 511277.0,1716176.0), 
c 512277.0,3716176.0), ( 513277.0,1716176.0), ( 514277.0,1716176.0), ( 515277.0,1716176.0), ( 516277.0,3716176.0), 
( 517277.0,3716176.0), ( 511277.0,1716176.0), ( 519277.0,1716176.0), c 520277.0,3716176.0), ( 521277.0,1716176.0), 
( 522277.0,3716176.0), ( 511277.0,3717176,0), ( 512277.0,3717176.0), ( 513277.0,1717176.0), ( 514277.0,3717176.0), 
( 515277.0,3717176.0), ( 516277.0,3717176.0), ( 517277.0,3717176.0), ( 518277.0,3717176.0), ( 519277.0,3717176.0), 
( 520277.0,3717176.0), ( 521277.0,3717176.0), ( 522277.0,3717176.0), ( 511277.0,3713176.0), ( 512277.0,3713176.0), 
( 513277.0,3713176.0), ( 514277.0,3713176.0), ( 511277.0,1712176.0), ( 512277.0,3712176.0), ( 513277.0,3712176.0), 
( 514277.0,3712176.0), ( 511277.0,3711176.0), ( 512277.0,3711176.0), ( 513277.0,3711176.0), ( 514277.0,3711176.0), 
( 516500.0,3708100.0), ( 518100.0,3709350.0), ( 514500.0,3708800.0), ( 517300.0,3714400.0), ( 



- I. P. • ~ • CO ICUEll • IIIV/LCIIIG 1983 IIIIAIIT -
• ELEYATICIII IIEIIIIITS II IETERS • 

• fOR THE DIICRETE 1£CEPTCII POliTI • 

• I • . ' . ELE • • • • . ' . ELE. • • • . ' . ELE. . . . . . . . . . . . . . . -. ---. . . . . . . . . . . . . . . . . . . . . . . . . -. -. . . . . . . . . . . . . - . . . 
'' 

5!6276.1 :m1m.o 34.0942 1164tt.O S1t2159.0 34.43942 116679.3 mn59.o 34.0942 
116679.3 3711371.0 34.0942 117079.3 S1t1371.0 34.0942 117079.3 37tt549.0 34.0942 
5!7530.5 37tt411.0 34.0942 117530.5 37tt317.0 34.0942 111743.9 3711171.0 34.43942 
111743.9 3711573.0 34.0942 119914.6 3711573.0 34.43942 119914.6 3711171.0 34.43942 
5ZOS04.1 3711171.0 34.0942 IZOS04.1 3711024.0 34.0942 120707.2 37tt024.0 34.0942 
120117.0 3711621.0 34.0942 120402.3 3712176.0 34.0942 111707.2 3712176.0 34.43942 
511707.2 3712030.0 34.0942 5!1210.4 m2oso.o 34.0942 111210.4 3712250.0 34.43942 
5!1060.9 3712335.0 34.43942 511060.9 3712171.0 34.0942 117426.1 3712171.0 34.43942 
517426.1 3713079.0 34.43942 516993.9 3713079.0 34.43942 -516993.9 3713210.0 34.0942 
516603.7 3713210.0 34.43942 516603.7 3712114.0 34.43942 516372.0 3712114.0 34.43942 
516372.0 3712798.0 34.43942 516256.2 3712774.0 34.43942 516276.8 3711371.0 34.43942 
116264.6 3712122.0 34.43942 516264.6 3711598.0 34.43942 516001.5 3712006.0 34,43942 
516001.5 3712122.0 34.43942 516115.2 3712189.0 34.43942 516179;3 3712061.0 34.43942 
516179.3 3712122.0 34.43942 516264.6 3712122.0 34.43942 515277.0 37tt271.0 39.62103 
515377.0 3711271.0 39.62103 515477.0 3711271.0 39.62103 515577.0 3711271.0 39.62103 
515677.0 3711271.0 39.62103 515m.o 3711271.0 39.62103 515877.0 3711271.0 39.62103 
515977.0 3711271.0 39.62103 516077 .o 37tt271.0 39.62103 516177.0 3711271.0 39.62103 
516277.0 3711271.0 36.57912 516377.0 37tt271.0 39.62103 516477.0 3711278.0 39.62103 
516577.0 3711271.0 39.62103 516677.0 3711271.0 33.53112 516m.o 3711271.0 33.53112 
516877.0 3711278.0 30.48006 516977.0 3711278.0 30.41006 517077.0 3711278.0 33.53112 
517177.0 3711278.0 33.53112 515277.0 3711178.0 39.62103 515377.0 3711178.0 42.66904 
515477.0 3711178.0 39.62103 515577.0 3711178.0 39.62103 515677.0 3711178.0 42.66904 
515m.o 3711178.0 42.66904 515877.0 371117C.O 42.66904 515977.0 37111.78.0 39.62103 
516077.0 3711178.0 39.62103 516177.0 3711178.0 36.57912 516277.0 3711178.0 36.57912 
516377.0 3711178.0 36.57912 516477.0 3711178.0 36.57912 516577.0 3711178.0 36.57912 
516677.0 3711178.0 33.53112 516m.o 3711178.0 33.53112 516877.0 3711178.0 33.53112 
516977.0 3711178.0 33.53112 517077.0 3711178.0 33.53112 517177.0 3711178.0 33.53112 
515277.0 3711078.0 45.72009 515377.0 3711078.0 42.66904 515477.0 3711078.0 36.57912 
515577.0 3711078.0 . 42.66904 515677.0 3711078.0 45.72009 515m.o 3711078.0 45.72009 
515877.0 3711078.0 45.72009 515977.0 3711078.0 42.66904 516077.0 3711078.0 39.62103 
516177.0 3711078.0 39.62103 516277.0 3711078.0 36.57912 516377,0 3711078.0 36.57912 
516477.0 3711078.0 36.57912 516577 .o 3711078.0 39.62103 516677.0 3711078.0 33.53112 
51.6m.o 3711078.0 33.53112 516877.0 3711078.0 33.53112 516977 .o 3711078.0 36.57912 
517077,0 3711078.0 33.53112 517177.0 3711078.0 33.53112 515277.0 3710971.0 45.72009 
515377.0 3710978.0 42.66904 515477.0 3710978.0 36.57912 515577.0 3710978,0 42.66904 
515677.0 3710978.0 45.72009 515m.o 3710978.0 41.77114 515877,0 3710978.0 45.72009 
515977.0 3710978.0 45.72009 516077.0 3710978.0 45.72009 516177.0 3710978.0 42.66904 
516277.0 3710978.0 42.66904 516377.0 3710978.0 39.62103 516477.0 3710978.0 36.57912 



- I. P. • -~ • 1:0 ll:aE£1 • IIIVIUIIG 1913 IIIIAIIY -
• ELEVATIOII IEIGMTI II IETEIS • 

• fiiR TIE DIICIETE IECEPTIIR PDINTI • 

• I • . '. ELE • • I • . ' . ELE. • I . . ' . ELE. . . . . --. -. . . . . . . . . . . . . . . -. . . . . . . . . . . . -. . . . . . --. . . . . . . . . . . . . . . --. -
516577.0 3n097a.o 36.57'912 516677.0 ln0971.0 39.62103 516m.o 3710971.0 36.57'912 

516877.0 ln0971.0 36.57'912 516977.0 3n0971.o 36.57'912 517077.0 371097a.O 36.57'912 

51n77.0 3n097a.o 33.53112 515277.0 3710871.0 45.72009 515377.0 3710871.0 39.62103 

515477.0 3710871.0 39.62103 515577.0 3710871.0 42.66904 515677.0 3710871.0 41.77114 

515m.o 3710871.0 51.81915 515877.0 3710871.0 41.77114 515977.0 3710871.0 41.77114 

516077.0 3710871.0 51.81915 516177.0 3710871.0 45.72009 516277.0 3710871.0 42.66904 

516377.0 3n0878.o 39.62103 516477.0 3710871.0 39.62103 516577.0 3710871.0 42.66904 

516677.0 3710878.0 45.72009 516m.o 3710871.0 45.72009 516877.0 3710871.0 39.62103 

516977.0 3710878.0 39.62103 517077.0 3710871.0 36.57'912 517177.0 3710871.0 36.57'912 
515277.0 3710778.0 45.72009 515377.0 3710778.0 39.62103 515477.0 3710778.0 45.72009 

515577.0 3710778.0 42.66904 515677.0 3710778.0 41.77114 515m.o 3710778.0 54.86106 
515877.0 3710778.0 51.81915 515977.0 3710778.0 51.81915 516077.0 3710778.0 54.86106 
516177.0 3710778.0 45.72009 516277.0 3710778.0 45.72009 516377.0 3710778.0 42.66904 

516477.0 3710778.0 45.72009 516577.0 3710778.0 45.72009 516677.0 3710778.0 51.81915 
516m.o 3710778.0 51.81915 516877.0 3710778.0 48.77114 516977.0 3710778.0 48.77114 

517077.0 3710778.0 45.72009 517177.0 3710778.0 36.57'912 515277.0 3710678.0 42.66904 
515377.0 3710678.0 42.66904 515477.0 3710671.0 45.72009 515577.0 3710671.0 45.72009 
515677.0 3710678.0 45.72009 51sm.o 3710671.0 41.77114 515877.0 3710671.0 51.81915 
515977.0 3710678.0 54.86106 516077.0 3710678.0 54.86106 516177.0 3710671.0 41.77114 
516277.0 3710678.0 45.72009 516377.0 3710678.0 45.72009 516477.0 3710671.0 45.72009 
516577.0 3710678.0 48.77114 516677.0 3710678.0 51.81915 Sl6m.o 3710671.0 51.81915 
516877.0 3710678.0 48.77114 516977.0 3710678.0 45.72009 517077.0 3710678.0 42.66904 
517177.0 3710678.0 36.57912 515277.0 3710578.0 45.7200~ 515377 .o 3710578.0 45.72009 
515477.0 3710578.0 51.81915 515577.0 3710578.0 51.81915 515677 .o 3710578.0 48.77114 
515m.o 3710578.0 54.86106 515877.0 3710578.0 54.86106 515977.0 3710578.0 54.86106 
516077.0 3710578.0 51.81915 516177.0 3710578.0 51.81915 516277.0 3710578.0 48.77114 
516377.0 3710578.0 51.81915 516477.0 3710578.0 51.81915 516577.0 3710578.0 51.81915 

I 
516677.0 3710578.0 51.81915 516m.o 3710578.0 45.72009 516877.0 3710578.0 45.72009 
516977.0 3710578.0 39.62103 517077.0 3710578.0 39.62103 517177.0 3710571.0 36.57912 
515277.0 3710478.0 45.72009 515377.0 3710478.0 51.81915 515477.0 3710471.0 54.86106 
515577.0 3710478.0 54.86106 515677.0 3710478.0 51.81915 515m.o 3710478.0 54.86106 
515877.0 3710478.0 57.90907 515977.0 3710478.0 57.90907 516077.0 3710478.0 54.86106 
516177.0 3710478.0 54.86106 516277.0 3710478.0 51.81915 516377.0 3710478.0 51.81915 
516477.0 3710478.0 51.81915 516577.0 3710478.0 51.81915 516677.0 3710471.0 51.81915 
516m.o 3710478.0 48.77114 516877.0 3710471.0 45.72009 516977.0 3710471.0 45.72009 
517077.0 3710478.0 39.62103 517177.0 3710478.0 36.57912 515277.0 3710371.0 45.72009 
515377.0 3710378.0 48.77114 515477.0 3710378.0 51.81915 515577.0 3710378.0 54.86106 
515677.0 3710378.0 57.90907 515m.o 3710378.0 57.90907 515877.0 3710378.0 57.90907 



- I. P. • -Ell • CO ICU£M • 11111/UIIIG 19113 IIIIAIY -
* ELEVATICII MEIGIITI IN IEYEIS * 

* FOR TilE OISCI£TE IECEPTIII POINTS * 

• I • - y- ELE. • I • - y - ELE. • I • - y - ELE. . . . . . . . . . . . . . . . . . -. . . . --. . --. . . . . . . --. -. . . . -. -. . -. . . . . . . . . . . . . . . 
115977.0 Jn0371.0 57.90907 516077.0 mas71.o 11.11915 516177.0 371DJ71.0 51.11915 
516277.0 Jn0371.0 41.77114 516377.0 371DJ71.0 41.77114 516477.0 171DJ71.0 45.72009 
516577.0 3710371.0 41.77114 516677.0 1710371.0 41.77114 516777.0 371DJ71.0 41.77114 
516177.0 Jn0371.0 51.11915 516977.0 1710371.0 45.72009 517077.0 171DJ71.0 19.62103 
517177.0 3710371.0 16.57912 515277.0 3712276.0 10.41006 515377.0 3712276.0 10.41006 
515477.0 3712276.0 10.41006 515577.0 3712276.0 10.41006 515677.0 3712276.0 13.53112 
515777.0 1712276.0 10.41006 515177.0 3712276.0 10.41006 515977.0 1712276.0 10.41006 
516077.0 1712276.0 10.41006 516177.0 1712276.0 13.53112 516277.0 1712276.0 13.53112 
516377.0 3712276.0 10.41006 516477.0 3712276.0 10.41006 -516577.0 3712276.0 10.41006 
516677.0 3712276.0 30.41006 516777.0 3712276.0 27.42900 516177.0 3712276.0 13.53112 
516977.0 3712276.0 30.41006 517077.0 3712276.0 27.42900 517177.0 3712276.0 27.42900 
515277.0 3712376.0 30.48006 515377.0 3712376.0 30.41006 515477.0 3712376.0 30.41006 
515577.0 3712376.0 30.48006 515677.0 3712376.0 33.53112 515777.0 3712376.0 33.53112 
515177.0 3712376.0 33.53112 515977.0 3712376.0 36.57912 516077.0 3712376.0 16.57912 
516177.0 3712376.0 36.57912 516277.0 3712376.0 33.53112 516377.0 3712376.0 30.41006 
516477.0 3712376.0 30.48006 516577.0 3712376.0 30.48006 516677.0 3712376.0 27.42900 
516777.0 3712376.0 27.42900 516877.0 3712376.0 27.42900 516977.0 3712376.0 27.42900 
517077.0 3712376.0 27.42900 517177.0 3712376.0 30.41006 515277.0 3712476.0 33.53112 
515377.0 3712476.0 33.53112 515477.0 3712476.0 30.48006 515577.0 3712476.0 30.41006 
515677.0 3712476.0 33.53112 515777 .o 3712476.0 33.53112 515877.0 3712476.0 33.53112 
515977.0 3712476.0 33.53112 516077.0 3712476.0 36.57912 516177.0 3712476.0 36.57912 
516277.0 3712476.0 33.53112 516377.0 3712476.0 30.48006 516477.0 3712476.0 30.48006 
516577.0 3712476.0 30.48006 516677.0 3712476.0 30.41006 5167i7.0 3712476.0 27.42900 
516177.0 3712476.0 27.42900 516977.0 3712476.0 24.38100 517077.0 3712476.0 27.42900 
517177.0 3712476.0 27.42900 515277.0 3712576.0 33.53112 515377.0 3712576.0 33.53112 
515477 .o 3712576.0 30.48006 515577 .o 3712576.0 30.41006 515677.0 3712576.0 33.53112 
515777.0 3712576.0 33.53112 515877.0 3712576.0 33.53112 515977.0 3712576.0 33.53112 
516077.0 3712576.0 36.57912 516177.0 3712576.0 33.53112 516277.0 3712576.0 33.53112 
516377.0 3712576.0 30.48006 516477.0 3712576.0 30.48006 516577.0 3712576.0 30.48006 
516677 .o 3712576.0 30.48006 516777.0 3712576.0 27.42900 516877.0 3712576.0 27.42900 
516977.0 3712576.0 27.42900 517077.0 3712576.0 24.38100 517177.0 3712576.0 27.42900 
515277.0 3712676.0 30.48006 515377.0 3712676.0 30.48006 515477.0 3712676.0 33.53112 
515577.0 3712676.0 33.53112 515677.0 3712676.0 33.53112 515777.0 3712676.0 33.53112 
515177.0 3712676.0 33.53112 515977.0 3712676.0 33.53112 516077.0 3712676.0 33.53112 
516177.0 3712676.0 36.57912 516277.0 3712676.0 33.53112 516377.0 3712676.0 30.48006 
516477.0 3712676.0 30.48006 516577.0 3712676.0 30.48006 516677.0 3712676.0 30.48006 
516777.0 3712676.0 27.42900 516877.0 3712676.0 24.38100 516977.0 3712676.0 27.42900 
517077.0 3712676.0 27.42900 517177.0 3712676.0 27.42900 515277.0 3712776.0 27.42900 



- 1. P. • - • CO ICI££1 • IIIV/LCIIG t913 IIIIAIY -
* ELEYATICII IIEIGMTS II IIETERS * 

* fila THE DISCRETE RECEPTCia POliTI * 

• I • -'- ELE. •I· -' - ELE. • I • -' - ELE. . . . . . . . . . . . . . --. . . . -. -. --. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
StS377.0 5712776.0 27.42900 515477.0 3712776.0 27.42900 515577.0 3712776.0 :a.n112 
515677.0 5712776.0 D.5311Z 515777.0 3712776.0 27.42900 515877.0 3712776.0 :a.nn2 
515m.o 5712776.0 :a.n112 516077.0 3712776.0 D.5311Z 516177.0 3712776.0 :a.n112 
516277.0 5712776.0 30.48006 516377.0 3712776.0 30.48006 516477.0 5712776.0 27.42900 
516577.0 3712776.0 27.42900 516677.0 5712776.0 27.42900 516777.0 5712776.0 27.42900 
516877.0 5712776.0 27.42900 516977.0 5712776.0 27.42900 517077.0 5712776.0 30.48006 
517177.0 5712776.0 30.48006 515277.0 5712876.0 27.42900 515377.0 3712876.0 27.42900 
515477.0 5712876.0 27.42900 515577.0 3712876.0 27.42900 515677.0 5712876.0 D.55112 
515777.0 5712876.0 27.42900 515877.0 5712876.0 30.48006 515977.0 5712876.0 30.48006 
516077.0 5712876.0 53.53112 516177.0 3712876.0 50.48006 516277.0 5712876.0 27.42900 
516377.0 5712876.0 27.42900 516477.0 3712876.0 27.42900 516577.0 5712876.0 27.42900 
516677.0 3712876.0 27.42900 516777.0 3712876.0 50.48006 516877.0 5712876.0 30.48006 
5.16977.0 3712876.0 27.42900 517077.0 3712876.0 30.48006 517177.0 3712876.0 30.48006 
515277.0 3712976.0 27.42900 515377.0 3712976.0 27.42900 515477.0 5712976.0 27.42900 
515577.0 3712976.0 27.42900 515677.0 3712976.0 27.42900 515777.0 3712976.0 27.42900 
515877.0 3712976.0 53.53112 515977.0 3712976.0 33.53112 516077.0 3712976.0 33.53112 
516177.0 5712976.0 53.53112 516277.0 3712976.0 27.42900 516377.0 5712976.0 27.42900 
516477 .o 3712976.0 27.42900 516577.0 3712976.0 27.42900 516677.0 3712976.0 27.42900 
516777.0 3712976.0 30.48006 516877.0 3712976.0 30.48006 516977.0 3712976.0 30.48006 
517077.0 3712976.0 27.42900 517177.0 3712976.0 27.42900 515277.0 3713076.0 27.42900 
515377.0 3713076.0 27.42900 515477 .o 3713076.0 27.42900 515577.0 3713076.0 27.42900 
515677.0 3713076.0 27.42900 515777.0 3713076.0 27.42900 515877.0 3713076.0 27.42900 
515977.0 3713076.0 27.42900 516077 .o 3713076.0 27.42900 516177.0 3713076.0 27.42900 
516277.0 3713076.0 27.42900 516377.0 3713076.0 24.38100 516477.0 3713076.0 27.42900 
516577.0 3713076.0 27.42900 516677.0 3713076.0 30.48006 516777.0 3713076.0 33.53112 
516877.0 3713076.0 30.48006 516977.0 3713076.0 30.48006 517077.0 3713076.0 30.48006 
517177.0 3713076.0 30.48006 515277.0 3713176.0 27.42900 515377.0 3713176.0 27.42900 
515477.0 3713176.0 27.42900 515577.0 3713176.0 27.42900 515677.0 3713176.0 27.42900 
515777.0 3713176.0 30.48006 515877.0 3713176.0 30.48006 515977.0 3713176.0 27.42900 
516077.0 3713176.0 30.48006 516177 .o 3713176.0 27.42900 516277.0 3713176.0 27.42900 
516377.0 3713176.0 27.42900 516477.0 3713176.0 27.42900 516577.0 3713176.0 27.42900 
516677.0 3713176.0 27.42900 516777.0 3713176.0 30.48006 516877.0 3713176.0 33.53112 
516977.0 3713176.0 27.42900 517077.0 3713176.0 30.48006 517177.0 3713176.0 42.66904 
515277.0 3712176.0 53.53112 515377.0 3712176.0 30.48006 515477.0 3712176.0 33.53112 
515577.0 3712176.0 30.48006 515677.0 3712176.0 30.48006 515777.0 3712176.0 30.48006 
515877.0 3712176.0 30.48006 515977.0 3712176.0 30.48006 516077.0 3712176.0 D.53112 
516177.0 3712176.0 53.53112 515277.0 3712076.0 30.48006 515377.0 3712076.0 30.48006 
515477.0 3712076.0 53.53112 515577.0 3712076.0 30.48006 515677.0 3712076.0 33.53112 



- 1. P. • CAIIIEN • CD ICIEEll • IHV/LGIIG 1913 IIIIAIT -
• nEVATIGII HEIGHTS II IETERS • 

• FaR TIE DISCRETE IECEPTIII PDIHTS • 

•I • .. . '- EU. • I • . ' . ELE. • I • -' . ELE. . -. . . . . . . . . . . . . . . . . . --. . . . . . -. -. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -. -
515777.0 JnZ076.0 :SS.53112 515177.0 JnZ076.0 :SS.53112 515977.0 JnZ076.0 :SS.53112 

516077.0 3712076.0 30.411106 516177.0 3712076.0 :a.53112 515277.0 3711976.0 :SS.53112 

515377.0 3711976.0 :SS.53112 515477.0 3711976.0 30.41006 515577.0 Jn1976.0 30.41006 

515677 .o 3711976.0 :a.53112 515m.o 3711976.0 :SS.53112 515877.0 3711976.0 :SS.53112 

515977.0 3711976.0 :a.53112 516077.0 3711976.0 :SS.53112 516177.0 3711976.0 30.41006 

515277.0 Jnl876.0 56.57912 515377.0 3711876.0 30.41006 515477.0 3711876.0 :SS.53112 

515577.0 3711876.0 :SS.53112 515677.0 3711876.0 :SS.53112 ·51sm.o 3711876.0 :SS.53112 

515177.0 3711876.0 :SS.53112 515977.0 3711876.0 :a.53112 516077.0 3711876.0 :SS.53112 

516177.0 3711876.0 33.53112 515277.0 3711776.0 56.57912 515377.0 3711776.0 33.53112 

515477.0 3711776.0 :SS.53112 515577.0 3711776.0 33.53112 515677.0 3711776.0 :SS.53112 

sum .o 3711776.0 :SS.53112 515877.0 3711776.0 33.53112 515977.0 3711776.0 33.53112 

516077.0 3711776.0 :SS.53112 516177.0 3711776.0 33.53112 515277.0 3711676.0 39.62103 

515377.0 3711676.0 56.57912 515477.0 3711676.0 56.57912 515577 ~0 3711676.0 56.57912 

515677.0 3711676.0 56.57912 515m.o 3711676.0 33.53112 515877.0 3711676.0 33.53112 

515977.0 3711676.0 33.53112 516077.0 3711676.0 33.53112 516177.0 3711676.0 36.57912 

515277.0 3711576.0 39.62103 515377.0 3711576.0 39.62103 515477.0 3711576.0 39.62103 

515577.0 3711576.0 39.62103 515677.0 3711576.0 36.57912 515m.o 3711576.0 33.53112 

515177.0 3711576.0 36.57912 515977 .o 3711576.0 36.57912 516077.0 3711576.0 36.57912 

516177.0 3711576.0 39.62103 515277.0 3711476.0 39.62103 515377.0 3711476.0 39.62103 

515477.0 3711476.0 39.62103 515577.0 3711476.0 36.57912 515677.0 3711476.0 36.57912 

515m.o 3711476.0 39.62103 515877.0 3711476.0 39.62103 515977.0 3711476.0 39.62103 

516077.0 3711476.0 39.62103 516177.0 3711476.0 39.62103 511277.0 3709376.0 64.01117 

512277.0 3709378.0 60.96012 513277.0 3709378.0 73.14910 514277.0 3709378.0 64.01117 

515277.0 3709378.0 57.90907 516277.0 3709378.0 45.72009 517277.0 3709378.0 42.66904 
.. ~ : 518277 .o 3709378.0 60.96012 519277.0 3709378.0 30.48006 520277.0 3709378.0 30.48006 

521277.0 3709378.0 30.48006 522277.0 3709378.0 27.42900 511277.0 3708378.0 67.05918 

512277.0 3708378.0 48.77114 513277.0 3708378.0 76.20015 514277.0 3708378.0 70.10109 

515277.0 3708378.0 48.77114 516277 .o 3708378.0 36.57912 517277.0 3708378.0 64.01117 

518277.0 3708378.0 48.77114 519277 .o 3708378.0 30.48006 520277.0 3708378.0 30.48006 

521277.0 3708378.0 27.42900 522277.0 3708378.0 27.42900 511277.0 3707378.0 54.86106 

512277.0 3707378.0 67.05918 513277.0 3707378.0 64.01117 514277.0 3707378.0 54.86106 

515277.0 3707378.0 60.96012 516277.0 3707378.0 48.77114 517277.0 3707378.0 67.05918 

518277.0 3707378.0 48.77114 519277.0 3707378.0 33.53112 520277.0 3707378.0 27.42900 

521277.0 3707378.0 27.42900 522277.0 3707378.0 27.42900 511277.0 3706378.0 73.14910 

512277.0 3706378.0 73.14910 513277.0 3706378.0 64.01117 514277.0 3706378.0 64.01117 

515277.0 3706378.0 67.05918 516277.0 3706378.0 48.77114 517277.0 3706378.0 48.77114 
518277.0 3706378.0 54.86106 519277.0 3706378.0 36.57912 520277.0 3706378.0 30.48006 

521277.0 3706378.0 30.48006 522277.0 3706378.0 27.42900 523277.0 3706378.0 27.42900 



- I. P. • CNm£11 • CO KlEEN • IIIY/LCIIG 1913 IIIIARY -
* ELEVATIOII NEIGHTS IN IIETERS * 

* FOR TNE DISCRETE IEC£PTCIR POINTS * 

• • • . ' . ELE • • • • . '. ELE. • X • . ' . ELE • . . . . . . ~ . . . . . . . . . . . . . . . . . . -. . . . -. . . . . . . . . . . . . . . . . . . . -. . . . . . . . . . --
'~ 

522402.0 m0371.o 21.42900 522402.0 m1371.o 30.41006 522402.0 m2J711.o 30.41006 

511277.0 3714176.0 36.57912 512277.0 3714176.0 36.57912 513277.0 3714176.0 33.53112 

514277.0 3714176.0 30.48006 515277.0 3714176.0 48.77114 516277.0 3714176.0 48.77114 

517277.0 3714176.0 70.10109 511277.0 3714176.0 33.53112 519277.0 3714176.0 27.42900 
520277.o m4176.o 30.41006 521277.0 m4176.o 30.41006 522277.0 3714176.0 30.48006 

511277.0 3715176.0 45.72009 512277.0 3715176.0 60.96012 513277.0 3715176.0 39.62103 
514277.0 3715176.0 51.81915 515277.0 3715176.0 54.86106 516277.0 3715176.0 39.62103 
517277.0 3715176.0 30.48006 511277.0 3715176.0 30.48006 519277.0 3715176.0 27.42900 
520277.0 3715176.0 24.38100 521277.0 3715176.0 30.41006 -522277.0 3715176.0 30.48006 
511277.0 3716176.0 60.96012 512277.0 3716176.0 39.62103 513277.0 3716176.0 51.81915 
514277.0 3716176.0 60.96012 515277.0 3716176.0 70.10109 516277.0 3716176.0 24.38100 
517277.0 3716176.0 30.48006 518277.0 3716176.0 30.48006 519277.0 3716176.0 30.48006 
520277.0 3716176.0 33.53112 521277.0 3716176.0 27.42900 522277.0 3716176.0 27.42900 
511277.0 3717176.0 48.77114 512277.0 3717176.0 54.86106 513277.0 3717176.0 60.96012 
514277.0 3717176.0 60.96012 515277.0 3717176.0 42.66904 516277.0 3717176.0 30.411006 
517277.0 3717176.0 30.48006 518277.0 3717176.0 33.53112 519277.0 3717176.0 36.57912 
520277.0 3717176.0 30.48006 521277.0 3717176.0 27.42900 522277.0 3717176.0 27.42900 
511277.0 3713176.0 42.66904 512277.0 3713176.0 36.57912 513277.0 3713176.0 36.57912 
514277.0 3713176.0 36.57912 511277.0 3712176;0 36.57912 512277.0 3712176.0 39.62103 
513277.0 3712176.0 39.62103 514277.0 3712176.0 33.53112 511277.0 3711176.0 48.77114 
512277.0 3711176.0 64.01117 513277.0 3711176.0 39.62103 514277.0 3711176.0 45.72009 
511277.0 3709378.0 64.01117 512277.0 3709378.0 60.96012 513277.0 3709378.0 73.14910 
514277.0 3709378.0 64.01117 515277.0 3709371.0 57.90907 516277.0 3709378.0 45.72009 
517277.0 3709378.0 42.66904 518277.0 3709378.0 60.96012 519277.0 3709378.0 30.48006 

i 520277.0 3709378.0 30.48006 521277.0 3709378.0 30.48006 522277.0 3709378.0 27.42900 
511277.0 3708378.0 67.05918 512277.0 3708378.0 48.77114 513277.0 3708378.0 76.20015 
514277.0 3708378.0 70.10109 515277.0 3708378.0 48.77114 516277.0 3708378.0 36.57912 
517277.0 3708378.0 64.01117 518277.0 3708378.0 48.77114 519277.0 3708378.0 30.48006 
520277.0 3708378.0 30.48006 521277.0 3708378.0 27.42900 522277.0 3708378.0 27.42900 
511277.0 3707378.0 54.86106 512277.0 3707378.0 67.05918 513277.0 3707378.0 64.01117 
514277.0 3707378.0 54.86106 515277.0 3707378.0 60.96012 516277.0 3707378.0 48.77114 
517277.0 3707378.0 67.05918 518277.0 3707378.0 48.77114 519277.0 3707378.0 33.53112 
520277.0 3707378.0 27.42900 521277.0 3707378.0 27.42900 522277.0 3707378.0 27.42900 
511277.0 3706378.0 73.14910 512277.0 3706371.0 73.14910 513277.0 3706378.0 64.01117 
514277.0 3706378.0 64.01117 515277.0 3706378.0 67.05918 516277.0 3706371.0 48.77114 
517277.0 3706378.0 48.77114 518277.0 3706378.0 54.86106 519277.0 3706378.0 36.57912 
520277.0 3706378.0 30.48006 521277 .o 3706378.0 30.48006 522277.0 3706378.0 27.42900 
523277.0 3706378.0 27.42900 522402.0 3710378.0 27.42900 522402.0 3711378.0 30.48006 



- I. P. • CMIDEII • Cll ICIE£11 • IIIV/LIIIG 1913 IIIIAIIY -
• ELEYATICII IIEJGHTI Ill IET£11 * 

* Fill TilE DISCRETE RECEPTOR PDIIITS • 

• X • . '. ELE. • X • . ' . ELE. • X • . ' - ILE. . . . . . . . . . . . . . . . . . . . . . . . . . . -. . . -. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
!122402.0 3712371.0 30.40D06 511277.0 3714176.0 36.51912 512277.0 3714176.0 36.51912 
513277.0 3714176.0 33.53112 514277.0 3714176.0 30.40D06 515277.0 3714176.0 411.77114 
516277.0 3714176.0 411.77114 517277.0 3714176.0 70.10109 511277.0 3714176.0 33.53112 
519277.0 3714176.0 27.42900 520277.0 3714176.0 30.40D06 521277.0 3714176.0 30.411006 
522277.0 3714176.0 30.40D06 511277.0 3715176.0 45.72009 512277.0 3715176.0 60.96012 
513277.0 3715176.0 39.62103 514277.0 3715176.0 51.11915 515277.0 3715176.0 54.16106 
516277.0 3715176.0 39.62103 517277.0 3715176.0 30.40D06 511277.0 3715176.0 30.411006 
519277.0 3715176.0 27.42900 520277.0 3715176.0 24.JI100 521277.0 3715176.0 30.411006 
522277.0 3715176.0 30.411006 511277.0 3716176.0 60.96012 512277.0 3716176.0 39.62103 
513277.0 3716176.0 51.81915 514277.0 3716176.0 60.96012 515277.0 3716176.0 70.10109 
516277.0 3716176.0 24.JI100 517277.0 3716176.0 30.411006 511277.0 3716176.0 30.411006 
519277.0 3716176.0 30.48006 520277.0 3716176.0 33.53112 521277.0 3716176.0 27.42900 
522277.0 3716176.0 27.42900 511277.0 3717176.0 411.77114 512277 •. 0 3717176.0 54.16106 
513277.0 3717176.0 60.96012 514277.0 3717176.0 60.96012 515277.0 3717176.0 42.66904 
516277.0 3717176.0 30.41006 517277.0 3717176.0 30.411006 511277.0 3717176.0 33.53112 
519277.0 3717176.0 36.51912 520277.0 3717176.0 30.41006 521277.0 3717176.0 27.42900 
522277.0 3717176.0 27.42900 511277.0 3713176.0 42.66904 512277.0 3713176.0 36.51912 
513277.0 3713176.0 36.57912 514277.0 3713176.0 36.57912 511277.0 3712176.0 36.57912 
512277.0 3712176.0 39.62103 513277.0 3712176.0 39.62103 514277.0 3712176.0 33.53112 
511277 .o 3711176.0 41.77114 512277.0 3711176.0 64.01117 513277.0 3711176.0 39.62103 
514277.0 3711176.0 45.72009 516500.0 3708100.0 67.66878 518100.0 3709350.0 79.25121 
514500.0 3708800.0 10.47041 517300.0 3714400.0 76.20015 

',· ___ J -
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1111111011 lATE TEll'. EXIT VEL. 
TYPEoO, 1 nPE-o TYP£a0 

T II CGIMS/SEC) CDEG.I); (II/SEC); ILDG. ILDG. ILDG. 
Y A IUIIEl TYP£o2 lASE VPT.DIII MDRZ.DIII DIAIIETER HEIGHT LENGTH WIDTH 

IIIJICE P I PART. (GIMS/SEC) X y ELEV. EIGHT TYP£•1 TYP£•1,2 nPEaD TYPEoO nPEoO TYPE•O 
UBEl E E CATS. -..a! IIETER"*Z (METERS) (METERS) CIIETEIS) CIIETElS) (METERS) CIIETERS) (METERS) CMETEII) CIIETERS) CMETERS) . . . . . . . . . . -. . . . . -. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ---

1 D D 0 0.65066E+01 St6323.D !n1190.D :!14.4 22.16 427.!111 "·" :S.42 1:S.6D 9J.911 9J.911 
• CALli IICIURS C•1) fOR DAY :s• 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 1 
• CALli IICIURS C•U fOR DAY ,. 0 1 1 1 1 1 1 1 1 0 0 0 D 0 0 0 0 1 1 0 0 1 1 0 
• CALli IICIURS C•1) fOR DAY s• 1 I I 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 I 0 0 0 
• CALli IICIURS C•1) fOR DAY ,. I I D 0 I I I 1 0 I 0 0 0 0 0 0 0 1 1 I I I I 1 
• CALli IICIURS (•1) fOR DAY 7• I 1 0 0 0 I , 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
* CALli IlGURS C•l) fOR DAY a• 0 I 0 1 0 0 0 I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
* CALli IIOURS C•1) FOil DAY ,. 0 0 D 0 0 0 I 0 0 0 0 0 0 0 0 0 0 0 1 1 I 1 1 I 
• CALM HOURS (•I) FOil DAY 10. I I I I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 I 0 0 0 D 1 
* CALM HOURS C•l) FOil DAY ,. I I 0 D I 0 D 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
• CALM HOURS (•1) FOil DAY 12. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 I 1 I I I 
• CALM IIOURS (•I) FOil DAY 13 • 0 0 I I 0 I I I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
* CALM HOURS (•1) FOil DAY 15 • 0 0 0 0 D 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 I I I I 
* CALM IIOURS C•l) FOil DAY 16. I 0 I I I I 1 I I 0 0 0 0 0 0 0 0 I I I I I I I 
• CALM HOURS (al) FOil DAY 17. I 0 I I I I I I I I 0 0 0 0 0 0 0 I 0 0 0 0 0 0 
* CALM HOURS C•l) FOil DAY zz• 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 I 0 I 0 
* CALM HOURS C•l) FOil DAY 23* 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 I I 1 I 1 I 
• CALM HOURS (•I) FOil DAY 24 • I I I I I 1 0 I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
* CALM HOURS (•I) FOil DAY 25* I 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
• CALM HOURS (•I) FOR DAY 26 • 0 I I 0 I 0 I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
* CALM HOURS (•I) FOil DAY 30. 0 0 0 0 I I I I 0 0 0 0 0 0 0 0 0 0 D 0 0 0 0 0 
*CALM HOURS C•l) FOR DAY 31* 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 I 0 I 
• CALM HOURS (•I) FOR DAY 39 • I I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
*CALM HOURS C•l) FOR DAY 41 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 I I 0 0 0 
* CALM HOURS C•l) FOR DAY 42 • I 0 I I 0 I 0 0 0 0 0 0 0 0 0 0 0 0 I 1 I 0 0 0 
* CALM HOURS C•l) FOR DAY 43 • 0 0 I 0 0 0 I I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
* CALM HOURS (al) FOR DAY 44* 0 0 0 0 0 I I I 0 0 0 0 0 0 0 0 I I 0 I I I 0 I 
• CALM HOURS (•I) FOR DAY 45 • 0 I I I I I 0 0 0 0 0 0 0 0 0 0 0 0 I I 1 I I I 
* CALM HOURS C•ll FOR DAY 46. 0 I I I 0 I 0 0 I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
*CALM HOURS C•l) FOR DAY 47. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

· * CALM HOURS C•l) FOR DAY 41!* I 0 0 0 0 0 0 I 0 0 0 0 0 0 0 0 0 I I I I 1 0 0 
*CALM HOURS (•1) FOR DAY 49. I I 0 0 I I I I 0 0 0 0 0 0 0 0 I 0 I I I I I I 
* CALM HOURS (•1) FOR DAY 50. 1 I 0 I 0 I 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
* CALM HOURS (•I) FOR OAT 51 • 0 0 I I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
* CALM HOURS (•1) FOR OAT 53 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 I 0 0 I 0 
* CALM HOURS (•1) FOil DAY 54* 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 I I 0 0 1 
* CALM HOURS (•I) FOR DAY 55 • 0 0 I 0 0 0 I I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
• CALM HOURS (•1) FOR DAY 59. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 I 1 1 I I I 
• CALM HOURS (al) FOR DAY 60• I I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
* CALM HOURS (•1) FOR OAT 61 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 I 0 0 0 
• CALM HOURS (•1) FOR OAT 65. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 I I 
• CALM HOURS (•1) FOR DAY 66* 0 I I 0 I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

! *CALM HOURS (•I) FOR DAY 67. I I I I 0 I 0 I 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
* CALM HOURS (•1) FOR DAY 69. 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
* CALM HOURS (•1) FOR DAY 70• 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 I 0 0 1 I 
* CALM HOURS (•1) FOR DAY 71 • I D 1 1 I I 1 I 0 0 0 0 0 0 0 0 0 0 0 1 I 1 0 0 
• CALM HOURS C•l) FOR DAY n• 1 I 0 I I 1 I 0 0 0 0 D 0 0 0 0 0 0 0 0 0 0 0 0 
* CALM HOURS (•1) FOR OAT 73* 0 0 0 0 0 I I 1 0 0 0 0 0 0 0 0 0 0 0 I 0 0 0 0 
*CALM HOURS (•1) FOR DAY 74. 0 0 0 0 I 0 I 0 0 0 0 0 0 0 0 0 0 0 0 1 I 0 1 
* CALM HOURS (•1) FOR DAY 78* I 0 1 1 1 1 1 I 0 0 0 D 0 0 0 0 0 0 0 0 0 0 0 0 
*CALM HOURS (•1) FOR DAY 79* 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

11:::' • CALM HOURS (•1) FOR DAY 80. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
* CALM HOURS (•1) FOR DAY 81 • I 1 I I 1 I I 0 0 0 0 0 0 0 0 0 1 0 I 0 0 0 



¥ 

* CAUl IICIURS (a1) Rll DAT a• • • • • • • • 0 0 0 D • • • 0 0 D D 1 1 1 1 1 D 
* CAUl IICIURS (at) Rll DAT 17* D D D D D D D D D D D D D D D D D D D D D 1 1 D 
* CAUl IICIURS (•1) Rll DAT ., . • D D D D D 0 0 0 0 0 0 0 0 0 D 0 0 D 0 D 1 1 D 
• CAUl IICIURS (•1) Rll DAT 90* 0 0 1 1 1 1 1 0 0 0 D 0 0 0 0 D D D 0 0 D D D D 
• CAUl IICIURS -c•1) Rll DAY 93* D D 1 D D D 1 D D D D D D D D D D D D 0 0 D 0 0 
* CAUl IICIURS C•1) Rll DAY "* D 0 D D D D 0 0 0 0 0 D 0 0 0 0 0 0 0 0 0 1 1 1 

* CALli IICIURS (•1) Rll DAT 95* • D • • • D • 1 • • • • • • • • • • • 0 0 0 • 0 
* CAUl IICIURS (•1) Rll OAT •• • 0 0 • D • D 0 • D D 0 • • • • • 1 D 0 0 0 0 0 
• CAUl IICIURS (•1) R11 DAT 99 * D D D • 0 0 0 D 0 0 0 0 0 0 0 0 1 1 1 1 0 0 
• CAUl IIIURS (at) Fill DAY 100 * • D D D D • • 0 0 0 0 0 • • • • 1 1 1 1 1 
* CAUl IICIURS (at) Rll OAT 101 * 1 1 1 1 • • 1 • • 0 • 0 • • • • • 0 • • 0 
* CAUl IICIURS (•1) Rll DAT 102 * • • • 0 • 1 • • 0 • • • • 0 • 0 0 • 0 
• CALli IICIURS (•1) Fill DAY 106 • 1 • 1 1 • • 1 0 0 0 • • • • 1 1 1 • • * CAUl IICIURS (at) Rll DAT 110 * • • • • • • • 0 0 0 • • • 0 • 0 0 1 1 
• CAUl IICIURS (at) Rll DAY 111 * 0 1 • 1 • • 0 • • 0 • • 0 0 0 0 0 0 0 
• CAUl IICIURS (at) Rll OAT 112 • 1 D • • D D D D D D D D D D • 0 D D D 
• CAUl NOURS (•1) FOR DAY 113 • 0 0 1 0 D 0 0 D 0 0 D D D D 0 0 D 0 D 
• CAUl MQURS (at) Rll DAY 114 * D D D D D D D D D D D D 0 0 0 1 1 1 0 
* CAUl NOURS C•1) FOR DAY 115 * 1 1 1 1 1 1 1 1 0 0 0 0 0 D 1 1 1 D 0 
* CALli NOURS (•1) Fill DAY 124 * D 1 0 1 1 1 1 0 D 0 0 0 0 0 1 1 1 1 1 
• CAUl NOURS (at) FOR DAY 125 * 1 0 1 0 0 1 1 1 0 0 0 0 D D 0 0 0 0 0 
* CALM HOURS C•1) FOR DAY 129 * 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
* CALM HOURS (•1) FOR DAY 132 * 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 
• CALM HOURS (a1) FOR DAY 136 * 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
*CALM HOURS C•l) FOR DAY 139 * 0 0 D I 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
* CALM HOURS (•1) FOR DAY 142 * 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 1 
*CALM HOURS (o1) FOR DAY 143 * I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
* CALM HOURS (•I) FOR DAY 144 • 0 I 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 
* CALM HOURS (•1) FOR DAY 145 * 1 0 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 I I I I I 
*CALM HOURS C•ll FOR DAY 146 * 1 1 0 0 I I 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
*CALM HOURS C•l) FOR DAY 147 • I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 
* CALli HOURS (•1) FOR DAY 148 • 0 0 0 0 I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 I 0 0 0 0 
*CALM HOURS C•1) FOR DAY 150 * 0 0 0 I I I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 D 
*CALM HOURS (•I) FOR DAY 151 * 0 0 0 0 0 0 0 0 0 0 0 0 0 0 D 0 0 0 0 0 0 0 0 
* CALM HOURS C•l) FOR DAY 154 * 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 
• CALM HOURS (•1) FOR DAY 156 • I 0 I I 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
*CALM HOURS C•l) FOR DAY 158 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 I 
* CALM HOURS C•l) FOR DAY 159 * I I I 0 I I I I 0 0 0 0 D 0 0 0 D D D 0 1 I 0 0 
* CALM HOURS (•1) FOR DAY 160 • I 1 I 1 I 0 1 1 I 0 0 0 0 0 0 0 0 0 0 1 I I I 1 
*CALM HOURS (•1) FOR DAY 161 * 1 I I 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
* CALM HOURS C•l) FOR DAY 163 • 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
*CALM HOURS (•1) FOR DAY 165 * D 0 0 0 0 0 0 I 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 
*CALM HOURS C•1) FOR DAY 166 * 0 0 0 0 0 0 0 0 0 D 0 0 0 0 0 0 0 I 0 1 0 1 1 
* CALM HOURS C•l) FOR DAY 167 • 1 1 0 0 D 0 0 0 0 D D 0 0 0 0 D 0 0 0 1 I 0 I 
• CALM HOURS C•1) FOR DAY 168 • I 1 1 D 1 I I 0 0 0 D D 0 0 0 0 0 0 0 1 1 1 0 
* CALM HOURS C•1) FOR DAY 169 * I 1 I I 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 I 
*CALM HOURS (ol) FOR DAY 170 * 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 1 1 1 
* CALM HOURS (•1) FOR DAY 171 * 1 1 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 
* CALM HOURS (•1) FOR OAT 172 * 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 D 0 0 0 0 0 0 
• CALM HOURS C•1) FOR DAY 173 * I 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
*CALM HOURS (al) FOR DAY 174 * 0 I 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 
* CALM HOURS (•1) FOR DAY 175 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 
• CALM HOURS (•I) FOR DAY 176 • 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
• CALM HOURS (•1) FOR DAY 177 * 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
*CALM HOURS C•l) FOR DAY 182 * 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 D D 

·_, ' • CALM HOURS (ol) FOR DAY 183 • 0 0 0 0 D 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
*CALM HOURS C•1) FOR DAY 189 * D 0 0 1 0 0 0 0 0 0 0 0 D 0 0 0 0 0 0 1 1 1 1 1 
* CALM HOURS (•1) FOR DAY 190 * 0 0 1 0 0 I 0 0 0 0 0 0 0 0 0 0 0 0 I 1 1 1 1 1 
*CALM HOURS (•1) FOR DAY 191 * 1 1 1 0 I 1 0 0 0 0 0 0 0 0 0 0 D 0 0 0 0 1 1 1 
* CALM HOURS (ol) FOR DAY 192 * 1 0 1 1 1 0 0 0 0 0 D 0 0 0 0 0 1 1 I 1 
*CALM HOURS (•1) FOR DAY 193 * 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 I 
• CALM HOURS (•1) FOR DAY 194 * 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 
* CALM HOURS (•1) FOR DAY 195 • 0 I 0 1 1 1 I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 I 0 0 

' *CALM HOURS (•1) FOR DAY 196 * 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1 I I I 1 1 
;;::: • CALM HOURS (•1) FOR DAY 197 * 1 1 I 0 0 I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

• CALM HOURS (o1) FOR DAY 198 * I I 1 I 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 I I 

j 
. __ ! 



• CAUl liPS (a1) fill DAY 199 • , , , , • • • • • D , • , • • D D D D D D D D D 
• CAUl liPS (•1) fill DAY 200 ° D D • 0 0 1 • 0 0 0 0 D 0 0 D 0 0 0 0 0 1 1 1 1 

* CAUl liPS (•1) fill DAY 201 ° , 1 1 1 1 , 0 • 0 0 0 0 0 D 0 0 0 0 0 1 1 1 0 1 

* CAUl liPS (a1) FOa DAY 202 ° 1 , , , , , 0 0 0 0 0 D D D D 0 0 0 0 1 , , , , 
• CALli liPS 1•1) fill DAY 203 * , , , , , t , 0 0 , 0 D D D D D D D 0 D 0 D , , 
• CAUl liPS (•1) FOR DAY 204 • D 0 D D D , 0 D 0 D D D 0 0 0 D D 0 D D D D 0 0 
• CAUl liPS (•1) FOR DAY 205 ° 0 D D 0 D D 0 D 0 0 D D 0 • 0 D D D 0 D 0 0 0 1 

* CAUl liPS (•1) FOR DAY 207 ° , 0 , 1 0 0 0 0 0 D 0 0 0 0 0 0 0 0 0 0 , 0 0 0 
• CAUl liPS (•1) fill DAY 2011 * 0 D 0 0 D 0 0 0 0 0 0 0 0 0 0 0 D 0 0 D 0 , , , 
* CAUl liPS (at) FOR DAY 209 ° 0 0 , D , • D 0 0 0 0 0 0 D D D 0 0 0 D D 0 
* CAUl liPS (o1) FOa DAY 210 ° 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 , , 
• CAUl IDJRS (•1) FOR DAY 211 * 0 , , , , 0 , 0 0 0 0 0 0 0 0 0 0 0 , , , 0 
* CAUl IDJRS (o1) FOR DAY 212 * 0 D 1 , , 0 , 0 0 0 0 0 0 0 0 0 0 0 0 , , 0 
* CAUl IDJRS (o1) FOR DAY 213 * 0 , , , , , , 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
* CAUl IICIURS (o1) FOa DAY 214 * 0 1 0 0 0 0 0 D 0 0 D D 0 D D D D 0 D D 0 0 
• CAUl IDJRS (o1) FOR DAY 216 * 0 0 0 0 0 D D 0 0 D 0 0 0 D D D D 0 D 0 0 1 

* CAUl IICIURS (•1) FOR DAY 217 * 1 1 1 1 1 1 , 0 0 0 D D 0 0 0 D 0 0 0 0 0 0 
* CAUl liPS (o1) FOR DAY 211 * 0 D 0 , 0 D 0 D D 0 D 0 D D D D D 0 0 D , D 
* CAUl IICIURS (o1) FOR DAY 219 * 0 D 0 , , , , 0 0 D 0 0 D 0 0 0 0 0 0 0 0 1 
* CAUl IICIURS (•1) FOR DAY 220 * 0 , , , 0 D 0 1 0 0 D D 0 D 0 D D 0 0 D D D 
* CAUl IICIURS (al) FOR DAY 221 * 0 0 , , D 1 0 1 0 0 0 0 0 0 0 0 0 0 0 1 0 
* CALli IICIURS (•I) FOR DAY 222 * 0 0 0 1 1 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 
*CALli HOURS (•1) FOR DAY 224 * 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
* CALli HOURS (•1) FOR DAY 225 ° 1 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 
• CALli IICURS (•I) FOR DAY 226 * D 1 1 0 1 D 1 D 0 0 0 0 0 0 0 0 0 0 1 1 0 1 
* CAUl HOURS (•1) FOR DAY 227 * 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 ·1 1 1 1 
• CALli HOURS (•1) FOR DAY 228 * 0 1 1 1 1 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
• CALli HOURS (•1) FOR DAY 229 ° 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
* CALli IIOURS (•1) FOR DAY 231 * 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 , , , 0 
* CALli HOURS (•I) FOR DAY 232 * 1 0 0 0 , 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 1 
* CALli HOURS (•1) FOR DAY 233 * 1 , , , 1 , , 0 0 0 0 0 0 0 0 0 0 0 0 0 0 , 0 
0 CALli HOURS (•1) FOR DAY 234 * 1 , 1 0 , , 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
* CALli IICIURS (•I) FOR OAT 235 * 0 , , , 1 , 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 
0 CALli IICURS (•1) FOR DAY 236 * , 1 1 1 , , 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 , , 
* CALli IICIURS (•1) FOR OAT 237 * 0 1 0 , 0 0 , 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 , , 
*CALli IICIURS (•1) FOR DAY 238 * 1 1 , , 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 
* CALli NQJRS (•1) FOR DAY 239 * 0 , 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 CALli HOURS (•1) FOR DAY 240 * 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
*CALM IICIURS (•1) FOR OAT 241 * 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 
0 CALM HOURS (o1) FOR DAY 242 * 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 , 
0 CALM HOURS (•1) FOR OAT 243 * 0 1 , , , , , 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 CALM IIOURS (•1) FOR OAT 246 * 1 1 1 1 , , 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
* CALM MOURS (•1) FOR DAY 248 * 0 0 1 , 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
*CALM MOURS (•1) FOR DAY 251 * 0 0 1 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 CALM IICIURS (•1) FOR DAY 252 * 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 , 0 0 0 0 
• CALM HOURS 1•1) FOR DAY 253 * 0 0 , 1 1 1 , 1 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 
*CALM IICIURS (•1) FOR DAY 254 * 0 1 0 0 , , 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
*CALM HOURS (•1) FOR DAY 255 * 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
*CALM HOURS (•1) FOR OAT 257 * 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 1 , 1 1 1 
0 CALM HOURS (•1) FOR DAY 258 * 0 , , 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 CALM HDURS (•1) FOR DAY 259 * 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 , , 0 0 0 0 
*CALM HOURS (•1) FOR DAY 260 * 0 0 0 1 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
* CALM HOURS (•1) FOR OAT 264 * 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 , , 1 , 
0 CALM HOURS (•1) FOR DAY 265 * , , , , , , , 1 0 0 0 0 1 , , 0 1 1 , 0 1 1 
0 CALM IIOURS (•1) FOR DAY 266 * , 1 0 , 1 , , , 0 0 0 0 0 0 0 0 , 0 0 0 0 0 
0 CALM HOURS 1•1) FOR DAY 267 * 0 0 1 , 0 1 1 0 0 0 0 0 0 0 0 0 , 1 , 0 , 1 
0 CALM HDURS (•1) FOR DAY 268 * 1 1 , 1 1 1 0 0 0 0 0 0 0 0 0 0 1 , , , 1 
* CALM MOURS 1•1) FOR DAY 269 * 1 , , 1 1 , 1 , 0 0 0 1 0 0 , 0 0 1 , 1 1 
0 CALM MOURS (•1) FOR DAY 270 * 1 , 1 , 1 1 1 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 , 1 
0 CALM HOURS (•1) FOR DAY 271 * 1 0 , 1 , 1 1 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 
0 CALM MOURS (•1) FOR DAY 2n * , , 1 1 1 1 1 1 0 0 0 D 0 0 0 D 0 1 1 1 1 1 
0 CALM MOURS 1•1) FOR DA T 273 * 1 1 D 1 1 1 D 1 1 D D 0 0 0 0 0 0 1 1 1 1 1 1 
*CALM MOURS (•1) FOR DAY 274 * 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 
* CALM MOURS 1•1) FOR DAY 275 * 1 1 0 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

~ 0 CALM MOURS 1•1 ) FOR DAY 277 * 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
* CALM HOURS (•1) FOR DAY 278 * 0 0 0 0 , 0 0 D 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 

! 
I 



* CAUl - (•1) Fill DAY 279 * , , , , , , , 0 0 0 0 0 0 0 0 0 0 , 0 0 0 
* CAUl ... , (•1) Fill DAY 210 * 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 , , , 0 
* CAUl ... S (•1) Fill DAY 211 * 0 , , 0 0 , 0 , 0 0 , 0 0 0 0 0 , , , 0 , 
* CAUl - (•1) Fill DAY 212 * 

, 0 0 0 0 , , 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
*CAUl -1•1) Fill DAY 213 * 0 0 0 0 0 , 0 0 0 0 0 0 0 0 0 , , , , , , 
* CAUl ... s (•1) Fill DAY 214 * , , 1 , 0 li 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
* CAUl IIOUIS (•1) Fill DAY 216 * 0 0 0 0 0 , 0 0 0 0 0 0 0 1 , , , , 0 0 1 
* CAUl IIOUIS (•1) Fill DAY 217 * 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 

* CAUl - (•1) Fill DAY 211 * 0 , 1 1 1 , 0 0 0 0 0 0 0 0 0 0 0 0 , , , 
* CAUl - (•1) Fill DAY 219 * 

, 0 0 0 0 0 0 , 0 0 0 0 0 0 0 0 , , ' ' ' * CAUl ... , (•1) Fill DAY 290 * ' ' ' ' ' ' ' 0 0 0 0 0 0 0 0 0 0 0 0 0 ' * CAUl IIOUIS (•1) ~ DAY 291 * ' ' ' ' , , , 1 0 ' 0 , 0 0 0 0 0 0 0 0 0 
* CAUl - (•1) Fill DAY 296 * 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ' 1 1 

* CAUl - (•1) Fill DAY 297 * 0 0 0 ' 0 0 0 0 ' 0 0 0 0 0 0 0 0 ' 0 ' 0 
* CAUl IIOUIS (•1) Fill DAY 291 * 1 ' ' ' 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 
* CAUl ... , (•1) FOR DAY 299 * 0 ' ' 0 ' 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 ' * CAUl ... s (•1) Fill DAY 300 * ' ' 0 0 ' ' ' ' 0 0 0 0 0 ' 0 0 0 ' 1 ' ' ' ' ' * CAUl IIQUIIS (•1) FOR DAY 301 * ' ' ' ' ' ' ' ' 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ' ' * CAUl - (•1) Fill DAY 302 * ' 0 , , , ' , , ' 0 0 0 0 0 0 0 , , , , , 0 , 
* CAI.II ... s (•1) Fill DAY 303 * , , , ' ' , , , 0 0 0 0 0 0 0 0 0 , , , , , , 
* CAI.II IIOUIS (•1) FOR DAY 304 * , , , , ' , , 0 0 0 0 0 0 0 0 0 0 , , 0 0 0 0 
* CALli ltCIURS (•1) FOR DAY 305 * 1 , 0 , 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 , 1 1 1 
* CALli IIQUIIS (•1) FOR DAY 306 * , 0 , , 0 0 0 0 0 0 0 0 , 0 0 0 , , 1 , 1 1 1 
* CAI.II HOURS (•1) FOR DAY 307 * 0 1 1 1 1 , 1 0 0 0 0 0 0 0 0 0 0 , 1 , 0 0 0 
* CALli ltCIURS ( • 1 ) FOR DAY 308 * 0 0 0 0 , 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
* CALli HOURS (•1) FOR DAY 309 * 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 , 0 0 1 0 0 0 
* CALM HOURS (•1) FOR OAT 310 * 0 0 0 0 , 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
* CALM MCURS (•1) FOR DAY 312 * 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
* CALM HOURS (•1) FOR DAY 313 * 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
* CALli HOURS (•1) FOR DAY 315 * 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 
* CALM MCURS (•1) FOR DAY 317 * 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
* CALM HOURS (•1) FOR DAY 318 * 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
* CALli HOURS (•1) FOR DAY 320 * 0 D 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 1 1 0 0 1 0 
* CALM MCURS (•1) FOR DAY 323 * 0 0 0 0 0 0 0 0 0 0 D 0 0 0 0 0 1 0 0 0 0 0 0 0 
* CALli HOURS C•1l FOR DAY 328 * 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 
* CALM HOURS (•1) FOR DAY 329 * 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
* CALM HOURS (•1) FOR DAY 332 * 0 0 0 0 0 0 0 0 0 D 0 0 0 D 0 0 0 0 0 1 0 D D D 
* CALM HOURS (•1) FOR DAY 333 * D D D 0 D 1 D 1 1 1 0 D 0 0 0 0 0 0 0 D 0 D D D 
* CALM HOURS (•1) FOR DAY 336 * D D D D D D D D D 1 D 0 D D 1 1 1 D D 0 1 D D 1 
* CALM HOURS (•1) FOR DAY 337 * 1 0 0 0 0 1 D 0 0 0 0 0 0 D 0 D 0 D D D 0 D 0 0 
* CALM HOURS (•1) FOR DAY 338 * 0 D D 0 D D 1 1 D 0 D 0 D D D 0 0 D 0 0 0 D D D 
* CALM HOURS (•1) FOR DAY 340 * D D D D D 0 D 0 D 0 D 0 0 0 D 0 0 0 1 D D D D 1 

\ _/ * CALM HOURS (•1) FOR DAY 341 * D 1 1 1 1 1 0 1 1 0 0 0 0 0 0 0 0 0 0 1 1 0 D 0 
* CALM HOURS (•1) fOR DAY 342 * D 1 1 1 1 D 1 1 0 0 0 0 D 0 D 0 D D D 0 0 D 0 D 
* CALM HOURS (•1) FOR DAY 343 * D D D D D D 0 D D D D D D D D 1 D 1 0 D 0 D D D 
* CALM ltCIURS (•1) FOR DAY 346 * D D D D D D 0 D D 0 0 1 0 0 D 0 0 D D 0 0 0 0 D 
* CALM HOURS (•1) FOR DAY 347 * D D D D D D D 0 0 D 0 0 0 , 0 0 0 0 0 0 0 D 0 D 
* CALM HOURS (•1) FOR DAY 348 • 0 0 0 0 0 0 0 0 0 D 0 0 0 0 0 0 0 , 0 0 0 0 0 D 

I * CALM HOURS (•1) fOR DAY 355 * 0 D 0 0 0 0 0 0 D 0 0 1 0 0 0 0 0 D 0 0 0 D D D 
* CALli HOURS (•1) FOR DAY 359 * D D D D 0 0 0 0 0 0 0 0 0 0 D D 0 0 0 0 0 D 0 , 
* CALM HOURS (•1) FOR DAY 360 * 1 1 1 0 0 0 0 0 0 D D D 0 0 0 0 0 0 0 0 0 0 0 0 
* CALM HOURS (•1) FOR DAY 361 * 0 D 0 0 0 0 0 0 0 D D 0 0 0 0 0 0 0 0 0 0 0 , 0 
* CALM HOURS (•1) FOR DAY 364 * D 0 D 0 0 0 0 D D D 0 D D 0 0 0 0 0 0 1 1 1 , , 
* CALM HOURS (al) FOR OAY 365 * 0 0 0 0 1 0 0 0 D D D 0 D 0 0 0 0 0 0 0 0 0 0 0 



NIGH 
1·HR 

IGRCIUH 1 
- 1. P. • CMD£1 • CO ICII!EM • IIIV/LCIIIG 1913 IIIIARY -

• IIGIIEST t•IICIII AVERAGE CCIIIC£NTIIATICIII (IIICIOGIIAIIS/CUIIC IIETER) • 
• FROM ALL ICIURC£S • 

• F01 TIE OIICII!TE RECEPTCII POINTS • 

. . - . ' . CCIII. (DAY ,IICIII) -. - -' - CCIII. CDA y ,IICIIIl . . . . . . . . . . . -. . . . . . . . . . . . . . . . . . . . . -. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
516777.0 3711171.0 1.16025 (114, ,, 516177.0 m1171.o 7.47141 (114, 12) 

516977.0 3711171.0 1.67137 (123,14) 517077.0 3711171.0 7.41293 (123,14) 
517177.0 3711171.0 7.JD856 ' 92, 9) 515277.0 3711071.0 7.90437 (144, 10) 
515377.0 3711071.0 7.67419 (245, 13) 515477.0 3711071.0 7.39926 (213,14) 
515577.0 3711071.0 1.31551 C21S, 11) 515677.0 3711071.0 1.06116 (213,11) 
515777.0 3711071.0 6.42054 (167,14) 515177.0 3711071.0 1.25887 (245,12> 
515977.0 3711071.0 1.68405 (243, 13) 516077.0 3711071.0 11.09150 (243,13) 
516177.0 3711071.0 I. 13355 (241, 12) 516277.0 3711071.0 1.34155 (251,12) 
516377.0 3711071.0 I. 15164 (242,12) 516477.0 37110;!.0 7.94371 (242,12) 
516577.0 3711071.0 7.11815 (143,12) 516677.0 3711071.0 7.63924 (241, 13) 
516777.0 3711071.0 1.03023 (114,13) 516177.0 3711071.0 7.40903 (114, 13) 
516977.0 3711071.0 1.35584 (114, 12) 517077.0 3711071.0 1.96245 (123, 14) 
517177.0 3711071.0 7.57937 (123,14) 515277.0 3710971.0 8.02571 (128, 14) 
515377.0 3710971.0 7.58365 (213,14) 515477.0 3710971.0 7.53443 (213,11) 
515577.0 3710971.0 7.79145 (213,11) 515677.0 3710978.0 6.61543 (159,12) 
515777.0 3710971.0 7.75244 (245, 12) 515877.0 3710978.0 8.73529 (245, 12) 

; 515977.0 3710971.0 11.61594 (243, 13) 516077.0 3710978.0 11.59503 (243,13) 
, . >I' 

516177.0 3710971.0 7.26237 (158,14) 516277.0 3710978.0 7.58182 (144,12) 
516377.0 3710978.0 7.55066 (238,13) 516477.0 3710978.0 6.91561 (242, 12) 
516577.0 3710978.0 7.04902 (149,14) 516677.0 3710978.0 6.77883 (241, 13) 
516777.0 3710971.0 7.01442 (114,13) 516177.0 3710978.0 9.32147 (114,13) 
516977.0 3710978.0 8.65891 (114,12) 517077.0 3710978.0 8.11349 (114, 12) 
517177.0 3710978.0 8.88262 (123,14) 515277.0 3710878.0 7.27028 (213,14) 
515377.0 3710878.0 7.17876 (213,11) 515477.0 3710878.0 7.28303 (213,11) 
515577.0 3710878.0 6.67748 (244, 13) 515677.0 3710878.0 7.85096 (255,15) 
515777.0 3710878.0 8.66279 (245,12) 515877.0 3710878.0 8.60528 (245, 12) 
515977.0 3710878.0 13.01149 (243, 13) 516077.0 3710878.0 10.82738 (243,13) 
516177.0 3710878.0 8.05000 (114,11) 516277.0 3710878.0 7.81112 (144, 12) 
516377.0 3710878.0 6.95262 (242,11) 516477.0 3710878.0 6.60446 (217,14) 
516577.0 3710878.0 7.16732 (158,13) 516677.0 3710878.0 7.01241 ( 15,14) 
516777.0 3710878.0 8.42493 (104,12) 516177.0 3710878.0 9.13645 (114,13) 
516977.0 3710878.0 9.27550 (114,13) 517077.0 3710878.0 8.85304 (114, 12) 

' 517177.0 3710878.0 8.13966 (123,14) 515277.0 3710778.0 6.95321 (227,12) 
! 515377.0 3710778.0 6.90725 (244,13) 515477.0 3710778.0 6.77535 (244, 13) 

515577.0 3710778.0 7.32696 (255, 15) 515677.0 3710778.0 7.31148 (245,12) 
515777.0 3710778.0 8.75907 (245,12) 515877.0 3710778.0 10.38383 (243, 13) 
515977.0 3710778.0 12.99133 (243,13) 516077.0 3710778.0 9.03495 (243,13) 
516177.0 3710778.0 8.70199 (114,11) 516277.0 3710778.0 8.00538 (144, 12) 
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IJGH 
1•1CR 

IGRCIUPI 1 
- I. P. • eMDEN • CO ICIEEI • IHV/LCIIG 1913 IJIIARY -

• IIGHEST 1-IIIIJR AVEIAGE COHCEITRATJCII (IIJCIOGRAIIS/CiaiC IETER) • 
• Filii ALL SOURCES • 

• FOR TilE DISCRETE IECEPTDI PDIITS • 

·•· . '. CDI • CDAY,IIIIt) • I • . ' . CDI. CDAY,IIIIt) . . . . . . . . . . . . . . . . . . --. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
516377.0 mo7711.o 7.'1113Sa (226,14) 516477.0 mo7711.o 6.19452 (200, 15) 
516577.0 3no7711.o 7.48760 usa, 13> 516677.0 mo7711.o 7.89166 ( u, 14) 

516777.0 37107711.0 9.56461 (319,15) 516877.0 37107711.0 9.68985 (319, 14) 
516977.0 37107711.0 10.7'9542 ,,,,,, 517077.0 37107711.0 1.asaos ,,,, 12) 

517177.0 37107711.0 1.59992 ,,,, 12) 515277.0 37106711.0 6.117570 Ullll, 17) 
515377.0 37106711.0 6.61530 (281, 14) 515477.0 37106711.0 7.64423 (255,15) 
515577.0 37106711.0 7.711129 (255, 15) 515677.0 37106711.0 7.Ja534 (245,12) 
515777.0 37106711.0 7.9331111 (243, 12) 515877.0 37106711.0 11.26393 (243, 13) 
515977.0 3710671.0 12.03006 (243,13) 516077.0 37106;&.0 8.03899 (237,13) 

.I 516177.0 3710671.0 9.57137 (114,11) 516277.0 3710671.0 7.73592 (144,12) 
516377.0 3710671.0 1.67472 (226,14) 516477.0 3710671.0 7.05050 (200,15) 
516577.0 3710671.0 7.95350 (264,16) 516677.0 3710671.0 9.14952 (345,21) 
516777.0 3710671.0 10.02788 (319,15) 516877.0 3710671.0 9.18563 (319,14) 
516977.0 3710671.0 9.03143 (114, 13) 517077.0 3710671.0 9.31581 cn4,13) 

.. ' 517177.0 3710678.0 8.03155 (114,12) 515277.0 3710571.0 7.10816 (1118,17) 
515377.0 3710571.0 7.21048 (255,15) 515477.0 3710571.0 a.ll3537 (255,15) 
515577.0 3710571.0 7.57098 (264,12) 515677.0 3710571.0 7.211669 (245,12) 
515777.0 3710578.0 9.49190 (243, 12) 515877.0 3710571.0 11.61002 (243,13) 
515977.0 3710578.0 10.27136 (243, 13) 516077.0 3710578.0 7.61605 (237, 13) 
516177.0 3710571.0 10.08698 (114, 11) 516277.0 3710571.0 11.3113113 (105, 10) 
516377.0 3710578.0 9.a9952 (226,14) 516477.0 3710571.0 11.116244 (128, 1) 
516577.0 3710578.0 a.823113 (264, 16) 516677.0 3710571.0 9.68157 (345,21) 
516777.0 3710578.0 7.a1120 ( 15,14) 516877.~ 3710571.0 11.51198 (104,12) 
516977.0 3710578.0 7.84031 ( 66,12) 517077.0 3710571.0 8.59142 (114, 13) 
517177 .o 3710578.0 7.75596 (114,13) 515277.0 3710471.0 6.711333 ( 56,10) 
515377.0 3710478.0 a.59693 (255,15) 515477.0 3710471.0 a.54343 (255, 15) 
515577.0 3710478.0 a.22320 (264, 12) 515677.0 3710478.0 8.21796 (243,12) 
515777.0 3710478.0 9.39326 (243, 12) 515877.0 3710471.0 11.15320 (243,13) 
515977.0 3710478.0 9.67642 (213,12) 516077.0 3710478.0 8.23355 (114,11) 
516177.0 3710478.0 10.302113 (114, 11) 516277.0 3710478.0 8.84194 (105, 10) 
516377.0 3710478.0 9.116674 (226,14) 516477.0 3710478.0 8.81558 (128, 1) 
516577.0 3710478.0 8.28234 (264,16) 516677.0 3710478.0 9.40932 (345,21) 

\ 516777.0 3710471.0 7.72806 ( 15,14) 516877.0 3710471.0 a. 17811 (319, 15) 
.~ 

516977.0 3710471.0 11.48284 (319,14) 517077.0 3710471.0 7.65230 ( 66,12) 
517177.0 3710478.0 7.95911 (114, 13) 515277.0 3710378.0 7.54755 (255,15) 

I I 515377.0 3710378.0 a.12873 (255,15) 515477.0 3710371.0 7.6371a (264,12) 
515577.0 3710378.0 7.a0263 (264,12) 515677.0 3710371.0 9.41639 (243, 12) 
515777.0 3710378.0 10.57674 (243,14) 515877.0 3710378.0 10.21901 ( 52, 8) 
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IIGH 
I•HR 

IGIIOUH I 
- l. P. • ~ • CD ICIEEII • 111¥/LOIIG 11113 llUIY -

* IIGMEST 1•11lUR AVEIAGE COIICEIITIATIOII (IIICIOGIAIIS/CUIIC IETERl • 
* FRCII ALL lllURCES * 

* FGa TIE DISCRETE IECEPTQR POliTI * 

• I • • y • COli. (DAY,IIlUR) • I • . ' . COli. CDAY,IIaURl ........................................ -..................... -.. 
stsm.o m0371.o 9.15736 C213, 12l 516077.0 m0371.o 1.16093 (114,11) 
516177.0 3710371.0 9.!14410 (114,11) 516277.0 m0371.o 1.37934 (105,10) 
516377.0 3710371.0 9.32141 (226,14) 516477.0 3710371.0 7.70135 (121,15) 
516577.0 3710371.0 7.42607 (358, 6) 516677.0 3710371.0 1.31088 (118, 14) 
S16m.o 3710371.0 I. 18133 (256, 13) 516177.0 3710371.0 9.79011 (319,15) 
516m.o 3710371.0 •• 11552 (104, 12) 517077.0 3710371.0 7.64751 C 66, 12l 
517177.0 3710371.0 7.37311 (114,13) 515277.0 3712276.0 7.38015 (211,12) 
515377.0 3712276.0 7.33242 (210,14) 515477.0 3712276.0 7.03650 (160,14) 
515577.0 3712276.0 7.28764 (160,14) 515677.0 3712276.0 8.22410 (199,14) 

r 
S15m.o 3712276.0 11.56900 ( 36, 6) 515877.0 3712276.0 14.33998 (230,14) . ' 

515977.0 3712276.0 10.03102 (230, 12) 516077.0 3712276.0 9.69597 (162, 13) 
516177.0 3712276.0 17.74573 (122,13) 516277.0 3712276.0 23.412n (156, 15) 
516377.0 3712276.0 12.91257 (126, 13) 516477.0 3712276.0 15.92566 (251, 17l 
516577.0 3712276.0 5.40025 (121,11) 516677.0 3712276.0 6.11751 ( 15,17) 
516m.o 3712276.0 5.61116 (194, 11) 516877.0 :0712276.0 7.52983 (194,11) 

., 516977.0 3712276.0 8.27773 (194, 14) 517077.0 3712276.0 7.69583 (194, 12) 
' 517177.0 3712276.0 7.00917 (200,12) 515277.0 3712576.0 7.01021 (210, 14) 

515377.0 3712376.0 6.99525 (109, 12) 515477.0 3712576.0 6.66260 (161,13) 
515577.0 3712376.0 7.50470 (227, 13) 515677.0 3712376.0 10.70128 (230, 14) 
515m.o 3712376.0 12.87644 (230, 14) 515877.0 3712376.0 9.37449 (230,12) 
515977.0 3712376.0 12.29867 (230, 13) 516077.0 3712376.0 16.93696 (122,13) 
516177.0 3712376.0 14.22098 (122, 12) 516277.0 3712376.0 18.57950 (156,15) 
516377.0 3712376.0 13.19864 (126, 13) 516477.0 3712376.0 7.96197 (251,17) 
516577.0 3712376.0 5.38058 (251,17) 516677.0 3712376.0 4.94147 (205,12) 
516m.o 3712376.0 7.21756 (150, 13) 516877.0 3712376.0 8.25474 (194,11) 
516977.0 3712376.0 7.74171 (194,11) 517077.0 3712376.0 6.n961 (194,14) 
517177.0 3712376.0 6.31315 (233,12) 515277.0 3712476.0 7.64592 (109,12) 
515377.0 3712476.0 7.33848 (161,13) 515477.0. 3712476.0 7.27457 (252,13) 
515577.0 3712476.0 10.18543 (230,14) 515677 .o 3712476.0 10.80986 (230, 14) 
515m.o 3712476.0 7.69957 (230,12) 515877.0 3712476.0 10.05864 (230,13) 
515977.0 3712476.0 9.36694 (162,13) 516077.0 3712476.0 15.87169 (122, 13) 
516177.0 3712476.0 14.09554 (126, 14) 516277.0 3712476.0 14.65259 (156,15) 

i' 
) 516377.0 3712476.0 12.44507 (126, 13) 516477.0 3712476.0 4.96608 <327, 2l 

516577.0 3712476.0 10.51997 (251,17) 516677.0 3712476.0 8.01230 (205, 12) 
5";6m.o 3712476.0 6.93297 (209, 13) 516877.0 3712476.0 7.79484 (150, 13) 
5~6977.0 3712476.0 7.24385 (194, 11) 517077.0 3712476.0 6.71906 (145, 11) 
517177.0 3712476.0 6.53503 (145, 11) 515277.0 3712576.0 7.22548 (252, 13) 
515377.0 3712576.0 8.76260 ( 36, 6) 515477.0 3712576.0 10.07947 (230, 14) 

I 
'· J .. 

: 
J 
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- 1. P. • CAII)EII • CO ICUEM • IIIY/LIIIG 11113 IIIIAIY -

• IIGH£ST 1•110111 AVEUGE COIICEIITIIATIOII CIIICIOGRAMS/UIC IIETER) • 
* FIOII ALL ICUIICES * 

* FOI TilE DIICUTE RECEPTOR POINTS * 

• • • . '- COli. CDAY,IIGIII) • • • . ' . COl- CDAY,IIGIII) -. . . . . . . . . . . . . . . . . . . . . . -. . . . . . . . . . . . . . . . . . . . . . . . . . . -. . . . . . . ---. -
515577.0 J712576.0 9.55165 (230, 14) 515677.0 J712576.0 7.60179 ( 62, 12) 
515m.o J712576.0 9.19930 (230, 13) 515877.0 3712576.0 1.12887 (220, 13) 
515977.0 3712576.0 11.14575 (122, 13) 516077.0 J712576.0 11.16110 (122, 13) 
516177.0 3712576.0 12.16152 (126, 14) 516277.0 J712576.0 11.68440 (156, 15) 
516377.0 3712576.0 11.36673 (126, 13) 516477.0 3712576.0 4.15634 (327, 2) 
516577.0 3712576.0 7.71429 (251,17) 516677.0 3712576.0 1.44116 (205,12) 
516m.o 3712576.0 7.37310 (205,12) 516877.0 3712576.0 7.21717 (209, 13) 
516977.0 3712576.0 6.94756 1209, 13) 517077.0 3712576.0 7.20561 (145, 11) 
517177.0 3712576.0 7.29572 (145, 11) 515277.0 371261'6.0 7.94141 1230, 14) 
515377.0 3712676.0 9.52599 1230, 14) 515477.0 3712676.0 9.21045 1230,14) 
515577.0 3712676.0 a. 16123 I 62,12) 515677.0 3712676.0 9.57510 1230,12) 
515m.o 3712676.0 a.32303 1230, 13) 515877.0 3712676.0 7.95050 1162, 13) 
5~~977.0 3712676.0 10.99565 (122, 13) 516077.0 3712676.0 a. 17993 1122, 12) 
516177.0 3712676.0 12.14963 (126, 14) 516277.0 3712676.0 9.46133 1156,15) 
516377.0 3712676.0 10.25563 (126, 13) 516477.0 3712676.0 5.26940 1126, 13) 
516577.0 3712676.0 6.09637 1205, 12) 516677.0 3712676.0 7.37090 1205, 12) 
516m.o 3712676.0 7.19459 1205,13) 516877.0 3712676.0 6.40747 1205, 13) 
516977.0 3712676.0 6.21743 1209,13) 517077.0 3712676.0 7.04398 (208, 13) 
517177.0 3712676.0 7.29700 (145,11) 515277.0 3712776.0 1.46983 (230,14) 
515377.0 3712776.0 7.65729 (230,14) 515477.0 3712776.0 7.4mo ( 62,12) 
515577.0 3712776.0 9.45148 (230, 12) 515677.0 3712776.0 9.25878 (230, 13) 
515m.o 3712776.0 7.51519 1162, 13) 515877.0 3712776.0 9.65128 (122,13) 
515977.0 3712776.0 9.80163 (122,13) 516077.0 3712776.0 a.95001 (1:2,12) 
516177.0 3712776.0 11.00396 (126, 14) 516277.0 3712776.0 7.62340 (156,15) 
516377.0 3712776.0 9.53922 (126, 13) 516477.0 3712776.0 5.60534 (126,13) 
516577.0 3712776.0 6.39267 (203,11) 516677.0 3712776.0 6.51978 C251,17r 
516m.o 3712776.0 6.82891 (205,13) 516877.0 3712776.0 7.46304 (205, 13) 
516977.0 3712776.0 6.22247 (205,13) 517077.0 3712776.0 6.41720 (208,13) 
517177.0 3712776.0 7.17477 (208, 13) 515277.0 3712876.0 7.30099 ( 62,12) 
515377.0 3712876.0 7.52344 ( 62,12) 515477.0 3712876.0 8.19048 (230,12) 
515577.0 3712876.0 8.55304 (230,13) 515677.0 3712876.0 8.31572 1162, 13) 
515m.o 3712876.0 7.43927 (162,13) 515877.0 3712876.0 9. 79755 (122, 13) 
515977.0 3712876.0 7.32851 (122, 13) 516077.0 3712876.0 9.43501 (122,12) 
516177.0 3712876.0 9.85238 (126, 14) 516277.0 3712876.0 7.54024 1126, 12) 
516377.0 3712876.0 8.98877 C126, 13) 516477.0 3712876.0 6.54771 (126, 13) 
516577.0 3712876.0 6.31490 (145,12) 516677.0 3712876.0 6.41930 (203, 11) 
516m.o 3712876.0 6.76340 (204, 14) 516877.0 3712876.0 7.52117 (205, 13) 
516977.0 3712876.0 7.02858 (205, 13) 517077.0 3712176.0 6.48709 (107,14) 
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IGRDUPI 1 
- I. P. • CAIIIEI • CXI ICIEEll • IHV/LCIIIG 19113 IIIIART -

• IIGIIEST 1·111U1t AVEIIAGE aiiC!NTIATIOII (IIICIOGIAIIS/MIC IETER) • 
• FROII ALL IOURC!S • 

• FOR TIE DISCRETE RECEPTDR PDINTS • 

,• X • 
_,_ 

all. CDAT ,lOUR) -. . -' - all. CDAT,IIIUit) . . . . . . . . -. . . . . . . . . . . . . . . --. . -. . . . . . -. . . . . . . . . -. . . . . -. . . . - . . . . . . . 
517177.0 ma76.o 6.32993 czoa, 13> 515277.0 3712976.0 7.318611 ( 62, 12) 
515371'.0 m2976.o 7.72740 (230, 12) 515477.0 3712976.0 1.42901 (230, 13) 
515577.0 m2976.0 7.14080 (230, 13) 515677.0 3712976.0 1.00935 (162, 13) 
515m.o m2976.o 7.98492 (122, 13) 515877.0 3712976.0 9.50925 (122,13) 
515977.0 3712976.0 7.7B362 (122, 12) 516077.0 3712976.0 9.25635 (126,14) 
516177.0 m2976.o 9.75202 (126, 11) 516277.0 3712976.0 7.119485 (126, 12) 
516377.0 3712976.0 8.89798 (126, 13) 516477.0 3712976.0 7.17140 (126, 13) 
516577.0 3712976.0 6.13490 (145, 12) 516677.0 3712976.0 6.30858 (145, 12) 
516m.o 3712976.0 8.14455 (251, 17) 516677.0 37129?6.0 6.77692 (181,14) 
516977.0 3712976.0 7.24316 (205, 13> 517077.0 3712976.0 6.81295 (107,14) 
517177.0 3712976.0 5.96966 (107,14) 515277.0 3713076.0 7.17889 (230,12) 
515377.0 3713076.0 8.03160 (230, 13> 515477.0 3713076.0 7.50802 (230,13> 
515577.0 3713076.0 7.77674 (162,13) 515677.0 3713076.0 7.33244 (162, 13) 
515m.o 3713076.0 8.43611 (122, 13) 515877.0 3713076.0 7.32574 (122, 13) 
515977.0 3713076.0 7.77074 (122, 12) 516077.0 3713076.0 8.60154 (126,14) 
516177.0 3713076.0 8.50804 (126, 11) 516277.0 3713076.0 8.05274 (126, 12> 
516377.0 3713076.0 8.21825 (126, 13) 516477.0 3713076.0 7.51614 (126, 13) 
516577.0 3713076.0 6.29660 (233,13> 516677.0 3713076.0 6.51292 (233, 13) 
516m.o 3713076.0 9.10383 (251,17) 516677.0 3713076.0 7.14763 (184, 12) 
516977.0 3713076.0 6.80189 (181,14) 517077.0 3713076.0 6.65152 (107, 14) 
517177.0 3713076.0 7.27627 (107, 14) 515277.0 3713176.0 7.60165 (230, 12) 
515377.0 3713176.0 7.51445 (230, 13) 515477.0 3713176.0 7.09851 (162, 13) 
515577.0 3713176.0 7.71518 (162, 13) 515677.0 3713176.0 7.11949 (122, 13) 
515m.o 3713176.0 8.27823 (122, 13) 515877.0 3713176.0 7.10657 (163, 11) 
515977.0 3713176.0 8.07749 (122, 12) 516077.0 3713176.0 8.82148 (126,14) 
516177.0 3713176.0 8.14753 (126,11) 516277.0 3713176.0 8.05946 (126,12) 
516377.0 3713176.0 8.29709 (126,13) 516477.0 3713176.0 7.63981 (126, 13) 
516577.0 3713176.0 6.42942 (153,12) 516677.0 3713176.0 6.82125 (233, 13) 
516m.o 3713176.0 6.76557 (251,17) 516677.0 3713176.0 8.87866 (251,17) 
516977.0 3713176.0 6.30299 (181. 14) 517077.0 3713176.0 6.47248 (247. 13) 
517177.0 3713176.0 8.40350 (107,14> 515277.0 3712176.0 7.58972 (212,11) 
515377.0 3712176.0 7.03501 (212,11) 515477.0 3712176.0 7.03314 (211,12) 
515577.0 3712176.0 7.32975 (160,14) 515677.0 3712176.0 6.54510 (160,14) 
515m.o 3712176.0 7.87166 (109, 12) 515877.0 3712176.0 10.69192 ( 36, 6) 
515977.0 3712176.0 17.05320 (230,14) 516077.0 3712176.0 14.37273 (230,12) 
516177.0 3712176.0 20.59201 (122, 13) 515277 .o 3712076.0 6.31996 (212,11) 
515377.0 3712076.0 6.48382 (212,11) 515477.0 3712076.0 6.62557 (212, 11> 
515577.0 3712076.0 5.62454 (160, 14) 515677.0 3712076.0 4.92754 (160,14) 
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• IIGII£ST 1•11Ut AVERAGE CDIICENTIIATICII CIIICIOGIIAIIS/CUIIC IIETER> • 
• nCM ALL SOURCES • 

• FOR TIE OISCIETE IECEPTCII POINTS • 

~ -.. -'. CCIII • COAY,ICUt) • X • . ' . CCII. (flAY ,IICUR) . . . . . . . . •.• ........... -.•.....•...• -............ -......•....... --
51sm.o Jn2076.0 '· 1M09 

(215, ,, 515877.0 Jn2076.0 1.1ma (109, 12) 
515977.0 Jn2076.0 n.o:sm (109, 12) 516077.0 Jn2076.0 22.71900 ( 16, 6) 
516177.0 Jn2076.0 21.09657 (Z:SO, 15) 515277.0 Jn1976.0 6.10599 (109, 11) 
515177.0 1711976.0 6.15946 (192, ,, 515477.0 17n976.o 5.66914 (152, 11) 
515577.0 Jn1976.0 5.42884 (109, 11) 515677.0 Jn1976.0 5.79107 (109,11) 
515m.o Jn1976.0 5.19713 (214,17) 515877.0 Jn1976.0 5.90774 (214, 17) 
515977.0 Jn1976.0 7.21595 (215, 11) 516077.0 17n976.o 1.76641 (215, 11) 
516177.0 1711976.0 21.30906 ( 16, 6) 515277.0 1711876.0 10.43259 (210, 11) 
515J77.0 1711876.0 9.11280 (230, 11) 515477.0 3711876.0 9.50788 (210,11) 
515577.0 1711876.0 10.62981 (210,11) 515677.0 1711876.0 11.94494 (210,11) 
51Sm.o 3711876.0 13.47339 (230,11) 515877.0 3711876.0 15.19714 (230, 11) 
515977.0 3711876.0 16.96687 (230,11) 516077.0 3711876.0 18.19234 (230,11) 
516177.0 3711876.0 16.67784 (230,11) 515277.0 3711776.0 8.32273 (230,11) 
515377.0 3711776.0 7.23810 (230, 11) 515477.0 3711776.0 7.84622 (216,12) 
515577.0 1711776.0 8.75652 (216,12) 515677.0 3711776.0 a. 12657 (216,12) 
515m.o 1711776.0 4.80746 (216,12) 515877.0 3711776.0 2.86791 ( 82, 7) 
515977.0 3711776.0 7.04429 ( 82, 7) 516077.0 3711776.0 8.65456 ( 57, 16) 
516177.0 3711776.0 10.24151 ( 31,20) 515277.0 3711676.0 6.19277 (217, 11) 
515377.0 3711676.0 6.87424 (238,11) 515477.0 3711676.0 7.69064 (238,11) 
515577.0 3711676.0 8.00000 (144,13) 515677.0 3711676.0 7.51409 (235,11) 
51Sm.o 3711676.0 5.69101 (235, 11) 515877.0 3711676.0 5.19934 ( 57, 16) 
515977.0 3711676.0 5.94846 ( 57, 13) 516077.0 3711676.0 6.36334 ( 31,20) 
516177.0 3711676.0 13.83824 (264,10) 515277.0 3711576.0 6.29394 (193, 12) 
515377.0 3711576.0 7.03451 (193, 12) 515477.0 3711576.0 7.58242 (234,12) 
515577.0 3711576.0 8.33977 (235,11) 515677.0 3711576.0 8.76219 (235, 11) 
515m.o 3711576.0 7.28615 (228, 12) 515877.0 3711576.0 4.57404 ( 57,13) 
515977.0 3711576.0 5.68814 ( 31,20) 516077.0 3711576.0 5.81056 (264,10) 
516177.0 3711576.0 15.02194 (243,13) 515277.0 3711476.0 7.89079 (193,12) 
515377.0 3711476.0 8.01844 (193,12) 515477.0 3711476.0 7.58489 (188,11) 
515577.0 3711476.0 7.85356 (228,12) 515677.0 3711476.0 8.20177 (228,12) 
515m.o 3711476.0 8.76383 (190,14) 515877.0 3711476.0 7.2m5 (218,13) 
515977.0 3711476.0 3.94986 (218,13) 516077.0 3711476.0 6.81647 (264,10) 
516177.0 3711476.0 20.49447 (243,13) 511277.0 3709378.0 11.22363 (188,1) 
512277.0 3709378.0 11.14980 (171, 5) 513277.0 3709378.0 11.14960 (214, 3) 
514277.0 3709378.0 10.18657 (257, 5) 515277.0 3709378.0 10.58718 (186,20) 
516277.0 3709378.0 7.17194 ( 55,21) 517277.0 3709378.0 6.98708 (319, 15) 
518277.0 3709378.0 10.86268 (220, 5) 519277.0 3709378.0 6.18699 (349, 9) 
520277.0 3709378.0 5.60118 (345,11) 521277.0 3709378.0 4.76855 (299, 7) 
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- J, P. • CAIIIEll • CD ICI££1 • IIIV/LCIIIG 11113 IIIIAIIY -
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• X • . '. CCIII. CDAY,IIIUR) • X • . ' . CCIII. CDAY,IIIUR) . . . . . . -. . . . . . . . . . . . . . . . . . . . . . . . . . . . -. . . . . . . . . . . . . . . . . . . . . . . . . . . -
522277.0 J709371.0 4.112362 ( 77,19) 511277.0 S7Ua371.0 11.66903 (188, 2) 
512277.0 3708371.0 1.30557 (213, 1) 513277.0 S7Ua371.0 10.10991 (297,22) 
514277.0 S7Ua371.0 11.66836 C245, 2> 515277.0 S7Ua371.0 1.27543 (243,23) 
516277.0 S7Ua371.0 5.25504 ( 55,21) 517277.0 3708371.0 11.04207 (298,22) 
511277.0 3708371.0 I.S7926 (123, 4) 519277.0 3708371,0 4.31640 nos. 5> 
520277.0 S7Ua371.0 5.24114 (349, 9) 521277.0 3708371.0 4.72306 ( 51,21) 
522277.0 3708371.0 6.13166 (345, 11) 511277.0 3707371.0 10.04314 ( 46, 5) 
512277.0 3707371.0 11.03571 (188, 6) 513277.0 3707371.0 11.90473 (214, 4) 
514277.0 3707371.0 10,02983 (236, 19) 515277.0 3707371.0 11.57605 (147, 2) 
516277.0 3707371.0 8.31211 ( 27, 18) 517277.0 3707371.0 11.04055 (105, 2) 
518277.0 3707371.0 a.Z3356 (158,20) 519277.0 3707371.0 6.97567 c 75, 17) 
520277.0 3707371.0 4.53421 c 10, 5) 521277.0 3707371.0 4.37569 (349, 9) 
522277.0 3707371.0 5. 1a999 ( 67,23) 511277.0 3706371.0 10.17077 (188, 6) 
512277.0 3706371.0 10.78288 (172, 6) 513277.0 3706371.0 10.13017 (245, 2> 
514277.0 3706371.0 11.79499 (243,24) 515277.0 3706371.0 11.28855 (144, 3) 
516277.0 3706371.0 8.49319 c 27, 18) 517277.0 3706371.0 9.03414 (167,20) 
518277.0 3706378.0 9.79794 (167, 4) 519277.0 3706371.0 5.94122 ( 95,12) 
520277.0 3706371.0 4.09037 (362, 9) 521277.0 3706371.0 5.49634 c 10, 5) 
522277.0 3706371.0 4.67226 ( 55,19) 523277.0 3706371.0 4.6D70 (242, 6) 
522402.0 3710371.0 4.97545 ( 44, 19) 522402.0 3711371.0 5.16481 c 34,24) 
522402.0 3712371.0 5.19654 ( 53,21) 511277 .o 3714176.0 6.24410 (191, 7) 
512277.0 3714176.0 5.95830 (176,20) 513277.0 3714176.0 4.99580 (141,14) 
514277.0 3714176.0 5.47487 (365,10) 515277.0 3714176.0 a. 10953 ( 62, 9) 
516277.0 3714176.0 9.35022 ( 91,13) 517277.0 3714176.0 10.79040 (251,17) 
518277.0 3714176.0 5.25693 ( a5,17) 519277.0 3714176.0 4.65a11 c2oa, 8> 
520277.0 3714176.0 6.39807 !206, 7) 521277.0 3714176.0 5.11418 c 54, 19) 
522277.0 3714176.0 5.05700 ( 23, 5) 511277.0 3715176.0 7.83092 (196, 5) 
512277.0 3715176.0 11.96862 (194, 1) 513277.0 3715176.0 6.59790 (240, 6) 
514277.0 3715176.0 9.39800 (288,20) 515277.0 3715176.0 9.94660 (153, 4) 
516277.0 3715176.0 6.20403 (103, 12) 517277.0 3715176.0 7.05127 (195, 10) 
518277.0 3715176.0 4.88070 (121,11) 519277.0 3715176.0 4.21987 c as, 17> 
520277.0 3715176.0 4.05188 (219, 3) 521277.0 3715176.0 5.53482 (290, 18) 
522277.0 3715176.0 5.88669 (234,19) 511277.0 3716176.0 11.77383 (195,24) 
512277.0 3716176.0 7.29024 (240, 6) 513277.0 3716176.0 9.91615 (260, 7> 
514277.0 3716176.0 11.62170 (239,21) 515277.0 3716176.0 11.82076 (240, , 
516277.0 3716176.0 4.66336 (338,10) 517277.0 3716176.0 5.26263 (141,16) 
518277.0 3716176.0 5.20658 (165, 9) 519277.0 3716176.0 4.91516 (307,24) 
520277.0 3716176.0 5.14319 !222, 2) 521277.0 3716176.0 5.01972 (221,21) 

le, 
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516276.1 :1711371.0 5.09115 t:SS8, 4> 516411.0 mz159.o 10.1'7724 (1:14, 11) 

516679.3 m1159.o 7.13048 (225,13) 516679.:1 :1711371.0 9.29107 (114, 12> 

51'1079.:1 m1371.o 7.01007 (124, 11> 51'1079.:1 m1549.o 7.44208 (149, 13) 

517530.5 :1711488.0 6.06694 (108, 9) 517530.5 3711317.0 6.:14277 (155, 12> 

518743.9 m1111.o 5.44497 ( 55,14) 518743.9 :1711573.0 5.79425 (155, 11) 

519914.6 m1573.o 5.22504 ( 91,16) 519914.6 :1711171.0 4.56492 ( 75, 4) 

520304.1 m1111.o 4.71716 ( 75, 4) 520304.1 m1oz4.o 4.41246 ( 16, 15) 

520'1117.2 m1o24.o 5.12429 ( 75, 4) 520817.0 3711621.0 5.21071 (152, 6) 

~i 520402.3 3712176.0 5.02877 ( 53,21> 518707.2 3712176.0 5.23583 ( 65,15) 

511707.2 3712030.0 . 5.10989 ( 61,12) 518280.4 3712030.0 6.19655 ( 99,13) 

518280.4 3712250.0 s.9m7 (249,12> 518060.9 3712335.0 5.72472 (224,12> 

518060.9 3712878.0 6.61957 (148,11) 517426.8 3712878.0 6.49905 (222,15) 

517426.8 3713079.0 6.61150 (276,10) 516993.9 3713079.0 6.92899 (205,13) 

516993.9 3713280.0 6.77633 (154,16) 516603.7 3713280.0 7.31312 (233,13) 

516603.7 3712884.0 6.53118 (145,12) 516372.0 3712884.0 7.57896 (126,12> 

516372.0 3712798.0 7.17320 (126,12) 516256.2 3712774.0 1.18966 (156,15) 

516276.8 3711378.0 5.09185 (358, 4) 516264.6 3712122.0 23.03844 (126,14> 

516264.6 3711598.0 6.64073 ( 52, 8) 516008.5 3712006.0 6.66796 (109,12) 

516008.5 3712122.0 19.59957 (230,14) 516115.2 3712189.0 13.19738 (230,12) 

516179.3 3712061.0 22.75091 ( 85, 6) 516179.3 3712122.0 14.74747 (162,13) 
'i. 516264.6 3712122.0 23.03844 (126,14) 515277.0 3711278.0 6.93207 (229,14) 

515377.0 3711278.0 6.94001 (171,16) 515477.0 3711278.0 6.69056 (188,12) 

515Sn.o 3711278.0 6.88157 (237,11) 515677.0 3711278.0 7.53282 (218, 13) 

51sm.o 3711278.0 7.99690 (218,13) 515877.0 3711278.0 8.60478 (221,11) 

515977.0 3711278.0 8.53529 (221,11) 516077.0 3711278.0 8.01051 (246,12) 

516177.0 3711278.0 7. 79639 (191,14) 516277.0 3711278.0 7.14735 (241,12) 

516377.0 3711278.0 7.40383 (242,12) 516477.0 3711278.0 7.36565 (150,12) 

516577.0 3711278.0 7.63436 (143,12) 516677.0 3711278.0 6.85163 (202,11) 

516m.o 3711278.0 8.34258 (201,11) 516877.0 3711278.0 7.85872 (123,14) 

516977.0 3711278.0 6.66441 (142,13) 517077.0 3711278.0 7.06367 ( 92, 9) 

517177.0 3711278.0 6.31701 (142,11) 515277.0 3711178.0 7.44093 (213,13) 
515377.0 3711178.0 7.28828 (188,12) 515477.0 3711178.0 7.16642 (188,12) 

515577.0 3711178.0 7.24075 (213,11) 515677.0 3711178.0 7.42203 (227,12) 

515m.o 3711178.0 7.29549 (156,14) 515877.0 3711178.0 7.94473 (156,14) 

515977.0 3711178.0 8.04585 (246,13) 516077.0 3711178.0 8.54743 (191,14) 

516177.0 3711178.0 8.43633 (241,12) 516277.0 3711178.0 8.65190 (241,12) 

516377.0 3711178.0 7.40213 (238,13) 516477.0 3711178.0 1.26596 (242,12> 
516377.0 3711178.0 7.71614 (150,12) 516677.0 3711178.0 7.11018 (225,13) 
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ZIID HIGH 
I·MR 

IGRauH 1 
- 1. P. • CNm11 • CO ICREEM • IIIV/LCIIG 1913 IIIIAIY -

* IECOIID HIGHEST 1• ... AVOAG£ COMCEMTIATICIII (IIICROGUIIS/CUIIC IETEil * 
* filii ALL IIIURCES * 

* fGI Till DISCRETE IECEPTOI PDIITS * 

• I • . ' . COM. (DAY, ... ) • II • . ' . COM. (DAY, ... l -. . . . . . . . . . . . . . . -. . -. -. . . . . . -. . . . . . . . . . . --. . . . . . . . . . . . . . . . . . . . . . 
516377.0 :1710'171.0 7.43463 CZ42, 11l 516477.0 mom.o 6.70155 (271, 12) 

516577.0 3710'171.0 6.98254 (118,14) 516677.0 mom.o 7.65714 (345,21) 
516m.o :1710'171.0 9.29162 (104, 12) 516877.0 3710'171.0 9.05930 ( 66, 12) 

516977.0 3710'171.0 10.56142 ( 61, 15) 517077.0 :1710'171.0 1.11156 (114, 13) 

517177.0 3710771.0 1.16159 ( 33,21) 515277.0 3710671.0 6.60244 (211, 14) 
515377.0 3710671.0 6.44613 (118, 17) 515477.0 :1710671.0 6.12517 (174, 13) 
515577.0 3710671.0 6.41563 (211, 13) 515677.0 3710671.0 7.10576 (211,14) 
515m.o 3710671.0 7.90141 (212, 14) 515177.0 :1710671.0 9.30141 (118,13) 
515977 .o 3710671.0 9.40210 ( 52, 8) 516077.0 37106:11.0 8.02919 (256, 10) 
516177.0 3710671.0 1.03316 (158, 14) 516277.0 3710671.0 7.71711 (242,11) 
516377.0 3710671.0 7.63145 (242,11) 516477.0 3710671.0 6.79640 (271,12) 
516577.0 3710671.0 7.76513 (118,14) 516677.0 3710671.0 8.50298 (256,13) 
516m.o 3710671.0 8.67195 ( 15,14) 516877.0 3710671.0 9.14162 (104,12) 
516977.0 3710671.0 8.69400 ( 61,15) 517077.0 3710671.0 8.21618 (108,12) 
517177.0 3710678.0 7.51148 (123,11) 515277.0 3710578.0 6.87597 (281, 14) 
515377.0 3710578.0 6.80123 (174, 13) 515477.0 3710578.0 7.66990 (264, 10) 
515577.0 3710578.0 7.50943 (255,15) 515677.0 3710578.0 7.21530 (211,14) 
515m.o 3710578.0 8.57305 (256,15) 515877.0 3710578.0 9.97315 (118, 13) 
515977.0 3710578.0 9.51134 (213,12) 516077.0 3710578.0 7.41853 (114, 11) 
516177.0 3710578.0 8.21758 (256,14) 516277.0 3710578.0 7.92919 (256,14) 
516377.0 3710578.0 9.58118 ( 75,21) 516477 .o 3710578.0 8.40961 (358, 6) 
516577.0 3710578.0 8.15632 (118,14) 516677.0 3710578.0 8.88357 (256,13) 
516m.o 3710578.0 7.18956 (319,15) 516877.0 3710578.0 7.23821 (319,15) 
516977.0 3710578.0 7.37334 (108,11) 517077.0 3710578.0 7.69912 ( 68,15) 
517177.0 3710578.0 7.58627 (108,12) 515277.0 3710478.0 6.62602 (281,14) 
515377.0 3710478.0 8.10026 (264,10) 515477.0 3710478.0 7.22147 (264,12) 
515577.0 3710478.0 7.29410 (187,15) 515677.0 3710478.0 7.63530 ( 47,13) 
515m.o 3710478.0 9.36310 (243,14) 515877.0 3710478.0 9.87449 (118,13) 
515977 .o 3710478.0 9.38774 (256,10) 516077.0 3710478.0 8.07644 (256,11) 
516177.0 3710478.0 8.96271 (256, 14) 516277.0 3710478.0 8.73282 ( 55,21) 
516377.0 3710478.0 9.65417 ( 75,21) 516477.0 3710478.0 a.2m4 (128,15) 
516577.0 3710478.0 7.84567 (352,15) 516677.0 3710478.0 8.84597 (256,13) 
516m.o 3710478.0 7.61746 (256,13) 516877.0 3710478.0 7.n541 (104,12) 
516977.0 3710478.0 8.35287 (104,12) 517077.0 3710478.0 7.40618 (114, 13) 
517177.0 3710478.0 7.14586 (108, 12) 515277.0 3710378.0 7.14641 (174, 13) 
515377.0 3710378.0 7.06813 (174, 13) 515477.0 3710378.0 6.97470 (117, 15) 
515577.0 3710378.0 7.49604 ( 15, 9) 515677.0 3710378.0 a.m17 (245,16) 
515m.o 3710378.0 9.75096 (118,13) 515877.0 3710578.0 10.05087 (243,13) 
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2110 HIGH 
1•HR 

IGRCIUH 1 
- I. P. • CMIIEII • CD SCIEEII • IIIV/LIIIIG 1913 IIIIARY -

• IEtllll IIGIIEST 1•IICUI AVEUGE CDHCEIITIIATUIII (IIICIIOGIMS/CUBIC IIETEI) • 
• FIIDII ALL IOURCES • 

• FIJI THE DISCRETE IECEPTCII I'OIIITI • 

•I• . '. CDH. CDAT ,IICUI) • •• • T • CDII • CDAT ,IICUI) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -. . . . . . . . . . . . . . . . . . . . . . . . . . . 
515977.0 S7103'11.0 9.15724 (256, 10) 516077.0 S7103'11.0 7.19676 (256, 11) 
116177.0 S7103'11.0 1.69158 (256,14) 516277.0 :17103'11.0 7.98502 (256,14) 

516377.0 :17103'11.0 1.72423 ( 75,21) 116477.0 37103'11.0 7.13344 (101, 13) 
116577.0 S7103'11.0 7.36158 (264, 13) 516677.0 37103'11.0 1.14558 (256,13) 
116777.0 :17103'11.0 7.90228 (345,21) 516177.0 :17103'11.0 1.44590 ( 15, 14) 
516977.0 37103'11.0 7.21140 (101,11) 117077.0 37103'11.0 7.31169 (101,11) 
117177.0 37103'11.0 6.98901 ( 67,15) 515277.0 :1712276.0 7.27625 (210,14) 
115377.0 3712276.0 7.01171 (211, 12) 515477.0 3712276.0 6.75974 (210, 14) 
515577,0 3712276.0 7.13013 (227,13) 515677.0 3712276.0 7.51201 (227, 13) 
515777.0 3712276.0 9.91114 (230,14) 515877.0 3712276.0 7.12152 ( 62,12) 
515977.0 3712276.0 9,35629 (230, 13) 516077.0 3712276.0 8.30011 (230,13) 
516177.0 3712276.0 9.07615 (122, 12) 516277.0 3712276.0 11.70651 (126, 14) 
516377.0 3712276.0 8.11791 1322, 14) 516477.0 3712276.0 4.751'11 1318, 14) 
516577.0 3712276.0 4.53471 (102,10) 516677.0 3712276.0 3.80129 I 29, 9) 
516777.0 3712276.0 5.23657 (150, 13) 516177.0 3712276.0 7.12970 1194, 14) 
516977.0 3712276.0 •• 14169 (194,12) 517077.0 3712276.0 7.67978 (194, 14) 
517177.0 3712276.0 6.57244 (194, 12) 515277.0 3712376.0 6.40455 (109,12) 
515377.0 3712376.0 6.33428 (161, 11) 515477.0 3712376.0 6.62693 1227, 13) 
515577.0 3712376.0 7.46559 (236,11) 515677.0 3712376.0 9.65827 ( 36, 6) 
515777.0 3712376.0 •• 10032 (139, 13) 515877.0 3712376.0 8.59776 I 62,12) 
515977.0 3712376.0 11.35781 (230,12) 516077.0 3712376.0 10.13192 (162, 13) 
516177.0 3712376.0 , .69106 (126, 14) 516277.0 3712376.0 15.21385 ( 91, 9) 
516377.0 3712376.0 7.64522 (156, 15) 516477.0 3712376.0 4.31823 (134, 11) 
516577.0 3712376.0 4.54115 ( 91,12) 516677.0 3712376.0 4.12477 (150, 13) 
516777.0 3712376.0 6.61021 (194, 11) 516177.0 3712376.0 7.96100 (150,13) 
516977.0 3712376.0 6. 79739 (150,13) 517077.0 3712376.0 6.53851 (194,12) 
517177.0 3712376.0 6.28224 (234, 13) 515277.0 3712476.0 6.93225 (161,13) 
515377.0 3712476.0 7.11751 (252, 13) 515477.0 3712476.0 7.11452 I 36, 6) 
515577.0 3712476.0 7.03704 (210,13) 515677.0 3712476.0 7.39422 (147, 11) 
515777.0 3712476.0 7.65454 ( 62,12) 515877.0 3712476.0 9.69027 (230,12) 
515977.0 3712476.0 1.22225 (220, 13) 516077.0 3712476.0 7.59321 1203,12> 
516177.0 3712476.0 13.54646 (122, 12) 516277.0 3712476.0 13.28577 ( 91, 9) 
516377.0 3712476.0 6.95924 (156,15) 516477.0 3712476.0 4.24318 (121,14) 
516577.0 3712476.0 6.95610 (205,12) 516677.0 3712476.0 5.22203 (205, 13) 
516777.0 3712476.0 6. 74529 (150,13) 516177.0 3712476.0 7.63119 (209, 13) 
516977.0 3712476.0 7.13206 (150,13) 517077.0 3712476.0 6.70535 (208, 12) 
517177.0 3712476.0 6.38427 (206, 14) 515277.0 3712576.0 7.09746 (161,13) 
515377.0 3712576.0 I. 14278 (230, 14) 515477.0 3712576.0 7.37993 (210, 13) 



2110 HIGH 
1·HR 

IGROUPI , 
- 1. P. • CMDEI • CD ICIEEI • 111¥/I.IIIG 1913 IIIIAIIT -

• IECIIID IIGHEST 1•IICIUit AVOAGE CDICEITRATIIII (lllc:aoGRAIIS/aJBIC IIETER) • 
• FROM ALL IQURCES • 

• FIJI TilE DISCRETE IECEPTOR PDIITS • 

• X • . '. CDI • CDAY,IIIUR) • X • . ' . CDI. (DAY ,Jill..) ......................................................................... 
515577.0 :5112576.0 1.111620 ( 62,12) 515677.0 :5112516.0 1.36733 (250, 12) 

515m.o :5112576.0 9.09755 (250,12) 515877.0 :5112576.0 8.02413 (224, 13) 

515977.0 :5112576.0 7.91132 (220, 13) 516077.0 3712576.0 1.72662 (203,12) 

516177.0 3712576.0 10.21714 (122, 12) 516277.0 :5112576.0 11.46117 ( 91, 9) 

516377.0 3712576.0 6.31144 (126, 12) 516477.0 :5112576.0 4.33071 (126, 13) 

516577.0 3712576.0 7.25110 (205,12) 516677.0 :5112576.0 6.03314 (205,13) 

516m.o :5112576.0 6.45209 (205, 13) 516177.0 3712576.0 6.32071 (150, 13) 

516977.0 3712576.0 6.65025 (201, 13) 517077.0 3712576.0 6.43014 (201, 13) 

517177.0 3712576.0 7.10123 (201, 12) 515277.0 3712676.0 7.51458 ( 36, 6) 

515377.0 3712676.0 7.22130 (210, 13) 515477.0 3712676.0 8.00920 ( 62, 12) 

515577.0 3712676.0 7.28297 (230, 12> 515677,0 3712676.0 9.43016 (230, 13) 

515m.o 3712676.0 7,45325 (230,12) 515877.0 3712676.0 7.15139 (122, 13) 

515977.0 3712676.0 7,57714 (203, 12) 516077.0 3712676.0 7.84023 (203, 12) 

516177.0 3712676.0 10.399n (126, 11) 516277.0 3712676.0 8.57496 (126, 12) 

516577.0 3712676.0 6.15867 (126,12) 516477.0 3712676.0 5.00134 (145, 12) 

516577.0 3712676.0 6.01466 (203, 11) 516677.0 3712676.0 6.24029 (251,17) 

516m.o 3712676.0 7.00767 (205, 12) 516877.0 3712676.0 6.03969 (209,13) 

516977.0 3712676.0 5.92074 (208, 13) 517077.0 3712676.0 6.87896 (145, 11) 

517177.0 3712676.0 6.86826 (208, 13) 515277.0 3712776.0 6.66346 (210, 13) 

515377.0 3712776.0 7.31966 ( 62,12) 515477.0 3712776.0 6.54426 (192, 13) 

515577.0 3712776.0 9.11080 (230,13) 515677.0 3712776.0 1.58459 (230,12) 

515m.o 3712776.0 6.36792 (170, 14) 515877.0 3712776.0 7.25673 (170, 14) 

515977.0 3712776.0 6.62413 (203, 12) 516077.0 3712776.0 7,28855 (126, 14) 

516177.0 3712776.0 9.47758 (126,11) 516277.0 3712776.0 7.55315 (126,12) 
516377.0 3712776.0 6.34130 (147,12) 516477.0 3712776.0 5.53301 (145,12) 

516577.0 3712776.0 6.34220 (145,12) 516677.0 3712776.0 6.45046 (203,11) 

516m.o 3712776.0 6.08241 (181,14) 516877.0 3712776.0 6.38815 (247, 13) 

516977.0 3712776.0 5.84476 (107,14) 517077.0 3712776.0 6.07769 (200,16) 

517177.0 3712776.0 6.70194 (145,11) 515277.0 3712876.0 6.92734 (230,14) 

515377.0 3712876.0 6.41793 (192,13) 515477.0 3712876.0 7.75718 (230,13) 

515577.0 3712876.0 a. 15557 (230,12) 515677.0 3712876.0 7.00316 (230,13) 

515m.o 3712876.0 6.96362 (170,14) 515877.0 3712876.0 7.02321 (248, 13) 

515977.0 3712876.0 6.22363 (171,11) 516077.0 3712876.0 1.59451 (126, 14) 

516177.0 3712876.0 9.20751 (126,11) 516277.0 3712876.0 6.45828 (156,15) 

516377.0 3712876.0 6.59366 (147,12) 516477.0 3712876.0 5.50157 (145,12> 
516577.0 3712876.0 6.1n44 (203,11) 516677,0 3712876.0 6.34852 (145,12) 
516m.o 3712876.0 6.3mo (251,17) 516877.0 3712876.0 6.88536 (181,14) 

516977.0 3712876.0 6.46150 (247, 13) 517077.0 3712876.0 5.77564 (200,16) 



' ; 

ZIID NIGH 
1•HR 

IGROUH 1 
- 1. P. • eMDEN • CIO ICIUM • 111'1/LCIIIG 1111J IIIIAIY -

,, • IEIDID IIIGIIUT 1·- AVERAGE CIOMCEIITIATIOII (JIICIDGUIIS/QJIIC IIETEI) • 
i • FROM ALL ICIJRCEI • ' 

• fill TilE DISCRETE IECEPTIII POJIITI • 

·•· . '. CIOM. (DAY,.._.) • • • . '. CIOII. (DAY,.._.) . . . . . . . . --. . . --. --. . -. . . . . . . . . . . . -. . -. . . . . . . . . . . . . . . -. . . . . . . . . - -
I 517177.0 J712176.0 6.32534 (200,16) 515277.0 J712976.0 6.51214 (164,14) 
' 515377.0 5712976.0 7.20831 (230, 13) 515477.0 5712976.0 a.25ou (230, 12) 

515577.0 3712976.0 6.111119 (163, 10) 515677.0 3712976.0 6.56016 (170,14) 

515m.o J712976.0 6.UZ52 (170,14) 515177.0 3712976.0 7.64466 (241, 13) 

515977.0 3712976.0 6.67015 (163, 11) 516077.0 5712976.0 9.25598 (122, 12) 

516177.0 5712976.0 9.62566 (126, 14) 516277.0 3712976.0 6.45012 (115, 14) 

516377.0 3712976.0 6.15701 (147, 12) 516477.0 3712976.0 5.73514 (125, 11) 

516577.0 3712976.0 6.09756 (233,13) 516677.0 3712976.0 6.30343 cm,11> 
516m.o 3712976.0 6.71347 (233, 11) 516877.0 3712976.0 6.73171 (204,14) 
516977.0 3712976.0 6.91934 (247, 13) 517077.0 3712976.0 6.21364 (205,13) 

517177.0 3712976.0 5.87223 (200,16) 515277.0 3713076.0 6.60957 (250, 13l 
515377.0 3713076.0 1.00296 (230,12) 515477.0 3713076.0 7.16696 (163, 10) 
515577.0 3713076.0 5.97250 (164, 15) 515677.0 3713076.0 7.12898 (162,14) 

515m.o 3713076.0 7.27703 (248, 13) 515877.0 3713076.0 6.22295 (163, 11) 
515977.0 3713076.0 5.97317 (139, 12) 516077.0 3713076.0 7.78618 (122, 12) 

516177.0 3713076.0 7.95380 (126,14) 516277.0 3713076.0 6.64013 (115,14) 
516377.0 3713076.0 6.69321 (147, 12) 516477.0 3713076.0 5.97410 (125, 11> 
516577.0 3713076.0 5.18660 (203, 13) 516677.0 3713076.0 6.37614 (235, 12) 
516m.o 3713076.0 7.07337 (233,1() 516877.0 3713076.0 6.14801 (204,14) 
516977.0 3713076.0 6. 70791 (205, 13) 517077.0 3713076.0 6.60970 (247, 13) 
517177.0 3713076.0 6.37913 (114,14) 515277.0 3713176.0 7.49687 (230, 13) 

515377.0 3713176.0 7.14735 (163,10) 515477.0 3713176.0 6.46999 (163, 10) 
515577.0 3713176.0 6.79167 (162,14) 515677.0 3713176.0 7.06154 (162,14) 
515m.o 3713176.0 7.72576 (248,13) 515877.0 3713176.0 6.03652 (122, 13) 
515977.0 3713176.0 6.21062 (205,15) 516077.0 3713176.0 7.80277 (126, 11) 
516177.0 3713176.0 7.19816 (126,14) 516277.0 3713176.0 6.65102 (185,14) 
516377.0 3713176.0 6.92701 (126,12) 516477.0 3713176.0 6.19001 (233,16) 
516577.0 3713176.0 6.20337 (233,13) 516677.0 3713176.0 6.18150 (235,12) 
516m.o 3713176.0 6.65693 (233,11) 516877.0 3713176.0 7.76287 (114,12) 
516977.0 3713176.0 6.29725 (204,14) 517077.0 3713176.0 6.40747 (181,14) 
517177.0 3713176.0 7.56831 (185,12) 515277.0 3712176.0 6.65660 (211,12) 
515377.0 3712176.0 6.78867 (211,12) 515477.0 3712176.0 6.82820 (160,14) 
515577.0 3712176.0 5.93321 (210,14) 515677.0 3712176.0 5.98688 (109,12) 
515m.o 3712176.0 5.69892 (199,14) 515877.0 3712176.0 1.09766 (250,14) 
515977.0 3712176.0 11.94996 ( 36, 6) 516077.0 3712176.0 13.85820 (230,15) 
516177.0 3712176.0 12.14656 ( 63,13) . 515277.0 3712076.0 6.24909 (170, 11) 
515377.0 3712076.0 5.91266 (170, 11) 515477.0 3712076.0 5.51985 (170, 11) 
515577.0 3712076.0 5.45141 (212, 11) 515677.0 3712076.0 4.45786 (215, 11) 



2110 NIGH 
1•HR 

IGRDUPI 1 
- J. P. • CNID£1 • CD ICIEEI • IIIV/LOIIG 1913 IIIIAJIY -

! . * IECGIII) IJGHEST 1-IICIUI AVEIAGE CONC£1TRATJCII (IIICIDGRAIIS/aJIIC IIETER) * 
* FICII ALL IOUIIC£1 * 

* Fill TIE OISCIETE IECEPTOI PDJITS * 

• I • • T • CON. CDAT ,IICUI) • I • • T • CON. (OAT,IICUI) . . . . -. . . -. . . . . -. . --. . . -. . . . --. . --. . . -. . . --. . . . . . . . . . . -. . . . . . . . . -
515m.o 3712076.0 3.59070 (140, 6) 515177.0 3712076.0 5.JZ866 (140, 6) 
515977.0 3712076.0 5.90147 (215,10) 516077.0 3712076.0 17.73145 (ZJO, 14) 
516177.0 3712076.0 16.67283 CZJ0,13) 515277.0 3711976.0 6.10432 (192, 11) 
515377.0 3711976.0 6.33674 (210,11) 515477.0 3711976.0 5.46461 (109, 13) 
515577.0 3711976.0 5.09217 (152, 13) 515677.0 3711976.0 4.44193 (214, 17) 
515m.o 3711976.0 5.17111 (109, 13) 515177.0 3711976.0 4.72186 (131, 6) 
515977.0 3711976.0 5. 13'194 (261,14) 516077.0 3711976.0 1.47418 (140, 6) 
516177.0 3711976.0 9.51292 ( 40, 17) 515277.0 3711176.0 1.312811 (109,13) 
515377.0 3711876.0 6.95620 (109,13) 515477.0 37111r6.o 7.65711 (109,13) 
515577.0 3711876.0 1.40962 (109,13) 515677.0 3711876.0 9.25156 (109,13) 
515m.o 3711876.0 10.16896 (109,13) 515877.0 3711876.0 11.10126 (109,13) 
515977.0 3711876.0 11.86531 (109,13) 516077.0 3711876.0 11.93684 (109,13) 
516177.0 3711876.0 16.32210 ( 12,16) 515277.0 3711776.0 6.21071 (212,16) 
515377.0 3711776.0 6.62591 (152,13) 515477.0 3711776.0 7.24688 (144,13) 
515577.0 3711776.0 1.07484 (144,13) 515677.0 3711776.0 7.40005 (144,13) 
515m.o 3711776.0 4.24724 (144,13) 515877.0 3711776.0 2.72969 (217,24) 

.. ! 515977.0 3711776.0 4.31012 ( 18,10) 516077.0 3711776.0 6.27471 ( 12, 7) 

516177.0 3711776.0 7.31643 ( 57,13) 515277.0 3711676.0 6.15949 (172,12) 
515377.0 3711676.0 6.31729 (144,13) 515477.0 3711676.0 7.37049 (144,13) 
515577.0 3711676.0 7. 71739 (234,12) 515677.0 3711676.0 7.20379 (144,13) 
515m.o 3711676.0 5.16591 (228,12) 515877.0 3711676.0 3.40476 (109,21) 
515977.0 3711676.0 5.17109 ( 57,16) 516077.0 3711676.0 1.33994 ( 57,13) 
516177.0 3711676.0 5.02363 ( 20, 8) 515277.0 3711576.0 6.17578 (172,12) 
515377.0 3711576.0 6. 70361 (234,12) 515477.0 3711576.0 7.40562 (193,12) 
515577.0 3711576.0 7.86364 (228, 12) 515677.0 3711576.0 8.67951 (228,12) 
515m.o 3711576.0 6.85798 (235,11) 515877.0 3711576.0 4.32542 (190, 14) 
515977.0 3711576.0 1.47546 (218,13) 516077.0 3711576.0 0.72411 ( 20, 8) 
516177 .o 3711576.0 8.24767 ( 20, 8) 515277.0 3711476.0 6.89279 (188,11) 
515377.0 3711476.0 7.52752 (188,11) 515477.0 3711476.0 7.44383 (193, 12) 
515577.0 3711476.0 7.54166 (235,11) 515677.0 3711476.0 8.07558 (190,14) 
515m.o 3711476.0 7.77860 (218,13) 515877.0 3711476.0 6.70490 (190, 14) 
515977.0 3711476.0 3.91219 (156, 14) 516077.0 3711476.0 5.58691 ( 20, 8) 
516177.0 3711476.0 9.54659 (243 .. 14) 511277.0 3709378.0 11.15411 (212,24) 
512277.0 3709378.0 11.11692 (172,23) 513277.0 3709378.0 10.95726 (189, 1) 
514277.0 3709378.0 10.15894 (212, 1) 515277.0 3709378.0 10.49217 (244,23) 
516277.0 3709378.0 6.72719 ( 75,22) 517277.0 3709378.0 6.12327 (362,16) 
518277.0 3709378.0 10.60685 (143, 3) 519277.0 3709378.0 4.61379 ( 92, 10) 
520277.0 3709378.0 4.52269 (297, 7) 521277.0 3709378.0 4.59866 (548, 4) 



2JID HIGH ,.. .. 
IGRCIUHI ' - 1. P. • CAICEI • CD ICI££1 • IIIV/LCIIG 1913 IIIWIY -

• IECGIID NIGHEST 1•IIOUII AVEIAGE CDICEITRATICII (IIICIOGUIIS/CUIIC IIETER) • 
• FRCIII ALL ICIURCES • 

• Fill fiE DISCIETE RECEPTCII POliTI • 

'• .. . '. CDI • CDAT ,IICUI) • • • • T • CDI. (DAY ,IIOUII) . . . . . . . . . . . . . . . -. -. . . . . . . . . . . . . . . . . . . . . . -. . . . . . . . . . . . . . . . . . . . . . . 
. 

522277.0 3709371.0 4.11515 ( 32, , 511277.0 S7111371.0 10.14239 (211, 5) 
512277.0 3701371.0 1.01719 (155,21) 513277.0 3701371.0 10.50753 (111, 6) 
514277.0 370&371.0 10.84062 (117,20) 515277.0 370&371.0 1.11679 (244,24) 
516277.0 370&371.0 5.05151 ( 75,22) 51n77.o 3701371.0 10.51666 (271, 2) 
511277.0 370&371.0 1.21274 (193, 7) 519277.0 370&371.0 4.13916 ( 11,19) 
520277.0 370&371.0 4.17901 (296, 11) 521277.0 370&371.0 4.51959 (294,11) 
522277.0 370&371.0 4.59539 (123, 3) 511277.0 3707371.0 9.21373 (111,21) 
512277.0 3707371.0 10.19117 ( 70, 1) 513277.0 3707371.0 10.53404 (174, , 
514277.0 3707371.0 9.94965 (143,24) 515277.0 3707311.0 11.44929 (283, 7) 

516277.0 3707371.0 7.90944 (155,20) 51n77.o 3707371.0 10.94302 (194,22) 
'i 511277.0 3707371.0 1.11195 (359,21) 519277.0 3707371.0 5.15630 ( 35, 2) 

520277.0 3.707371.0 4.23675 ( 11, 19) 521277.0 3707371.0 4.30710 (346, 4) 
522277.0 3707371.0 4.14330 ( 59, 4) 511277.0 3706371.0 10.05068 ( 70, 1) 
512277.0 3706371.0 10.19547 ( 44, 4) 513277.0 3706371.0 1.74428 ( 70, 3) 
514277.0 3706371.0 10.60427 (283, 4) 515277.0 3706371.0 11.26373 ( 46,21) 
516277.0 3706371.0 7.n194 (245, 3) 51n77.o 3706371.0 1.32589 (238, 7) 
518277.0 3706371.0 9.42675 ( 59, 5) 519277.0 3706371.0 5.83157 (123, 4) 
520277.0 3706378.0 4.06340 (327,21) 521277.0 3706371.0 4.68421 ( 68,21) 
522277.0 3706371.0 4.33660 (319,24) 523277.0 3706371.0 4.574n (296, 19) 
522402.0 3710378.0 4.92266 ( 41,18> 522402.0 3711371.0 5.0m1 ( 54, 7) 

i. 522402.0 3712378.0 5.11182 ( 22,22> 511277.0 3714176.0 6.11385 (239, 1) 
! 

512277.0 3714176.0 5.93122 (305, 18) 513277.0 3714176.0 4.85917 (210, 5) 
514277.0 3714176.0 5.12094 ( 85, 6) 515277.0 3714176.0 7.10304 (247,22) 
516277.0 3714176.0 9.16766 (322,22> 51n77.o 3714176.0 10.35006 (222,20) 
518277 .o 3714176.0 4.94115 (275, 16) 519277.0 3714176.0 4.54590 ( 15,18) 
520277.0 3714176.0 4.99387 (233,19) 521277.0 3714176.0 4.75145 (307, 18) 
522277.0 3714176.0 5.05700 ( 23, 7) 511277.0 3715176.0 7.68730 (147, 3) 
512277.0 3715176.0 11.85201 (229,21) 513277.0 3715176.0 6.38005 (284, 7> 
514277.0 3715176.0 9.37627 (249, 2> 515277.0 3715176.0 9.91138 (223, 5) 
516277.0 3715176.0 6.06736 (327, , 51n77.o 3715176.0 5.04644 (141,16) 
518277.0 3715176.0 4.67980 (102, 10) 519277.0 3715176.0 4.13137 (222, 2> 
520277.0 3715176.0 3.90263 (148, , 521277 .o 3715176.0 5.44361 (179, 3) 
522277.0 3715176.0 5.27402 (149, 6) 511277.0 3716176.0 11.74508 (177,22) 
512277.0 3716176.0 6.99738 (212,20) 513277.0 3716176.0 9.62598 (197, 5) 
514277.0 3716176.0 11.54492 (231,19) 515277.0 3716176.0 11.71685 (183,23> 
516277.0 3716176.0 4.14599 (103, 12) Sln77.o 3716176.0 4.61120 (275, 18) 
518277.0 3716176.0 4.80955 (141' 17) 519277.0 3716176.0 4.60927 (100, 7) 
520277.0 3716176.0 5.12736 (206, 4) 521277.0 3716176.0 4.62522 (139,23) 

I 
'.1 



2IID HIGH 
I•HR - I 

- 1. P. • -EI • CO ICUEN • IIIV/LOIIG 1113 IIIWIT -
• .COIID IIGHEST NICUI AWUGE CONCEIITRATIOII (IIICIOGaMS/CUIIC IETEI) • 

• FROM ALL IOI.IICES • 
• fill TIE DISCIETE IECEPTIII POINTS • 

• I • . '. CON • CDAT ,IICIUI) • I • . ' . CON. (DAT ,IICIUI) . . . . . . . . . ---. . . . . . . . . . . . . . . . . . . . . . . . . . . -. . . . . . . . --. . . . . . . . . . . . . . 
522277.0 J716t76.0 4.14417 (1'1'9, 3> 511277.0 J717176.0 1.17226 1212,20> 
512277.0 3717176.0 IO.JI199 (221,22> 513277.0 3717176.0 11.40107 (126, 5> 
514277.0 5717176.0 11.60'118 (290,22) 515277.0 3717176.0 7.50473 UII,ZU 
516277.0 5717176.0 5.13261 (204,20) Sln77.o J717176.0 5.51174 (203,20) 
518277.0 5717176.0 5.56511 (199,21) 519277.0 J717176.0 5.11053 I 15,2U 
520277.0 5717176.0 5.14627 (277,23> 521277.0 5717176.0 4.01651 1222, 2> 
522277.0 5717176.0 4.96571 (221,21) 511277.0 5713176.0 7.16717 (191,20) 
512277.0 5713176.0 5.54409 (210, 6) 513277.0 3713176.0 4.51264 (197,15) 
514277.0 3713176.0 5.95544 (267, II) 511277.0 3712176.0 5.19926 (304, 18) 
512277.0 3712176.0 s.n913 (304,11) 513277.0 3712176.0 5.n993 (214,15> 
514277.0 3712176.0 6.53741 (216, 13) 511277.0 3711176.0 I. 18754 (129, I) 
512277.0 3711176.0 10.14580 (309,24) 513277.0 3711176.0 5.23861 (239, 15) 

i 514277.0 3711176.0 7.om6 (118, 10) 511277.0 3709371.0 II. 15411 1282,24) 

! 512277.0 3709371.0 11.11692 c1n,23> 513277.0 3709371.0 10.95n6 (119, I) 
514277.0 3709371.0 10.15894 (212, 1) 515277.0 3709371.0 10.49217 C244,23) 
516277.0 3709371.0 6.n719 ( 75,22) s1n11.o 3709371.0 6.12327 (362,16) 
518277.0 3709371.0 10.60685 (143, 3) 519277.0 3709371.0 4.61379 c 92,10) 
520277.0 3709371.0 4.52269 (297, 7) 521277.0 3709378.0 4.59866 (348, 4) 
522277.0 3709378.0 4.11585 ( 32, 1) 511277.0 3708378.0 10.14239 (211, 5) 
512277.0 3708378.0 1.08719 (155,21) 513277.0 3708378.0 10.50753 (118, 6) 

514277.0 3708378.0 10.14062 (187,20) 515277.0 3708378.0 I. 11679 (244,24) 
516277.0 3708378.0 5.05158 c 75,22) 51n77.0 3708378.0 10.51666 (278, 2) 
518277.0 3708378.0 8.21274 (193, 7) 519277.0 3708371.0 4.13986 I II, 19) 
520277.0 3708378.0 4.87908 (296, 18) 521277.0 3708378.0 4.51959 (294,18) 
522277.0 3708378.0 4.59539 (123, 3) 511277.0 3707378.0 9.21373 (118,21) 
512277.0 3707378.0 10.89187 ( 70, 1) 513277.0 3707378.0 10.53404 (174, 1) 
514277.0 3707378.0 9.94965 (143,24) 515277.0 3707378.0 11.44929 (283, 7) 
516277.0 3707378.0 7.90944 (155,20) s1n11.o 3707378.0 10.94302 (194,22) 
518277.0 3707378.0 8.11195 (359,21) 519277.0 3707378.0 5.15630 ( 35, 2> 
520277.0 3707378.0 4.23675 C II, 19) 521277.0 3707378.0 4.30780 (346, 4) 
522277.0 3707378.0 4.14330 ( 59, 4) 511277.0 3706371.0 10.05068 ( 70, 1) 
512277.0 3706378.0 10.19547 ( 44, 4) 513277.0 3706378.0 8.74428 ( 70, 3) 
514277.0 3706378.0 10.60427 (283, 4) 515277.0 3706378.0 11.26373 ( 46,21) 
516277.0 3706378.0 1.n194 C245, 3> s1n11.o 3706371.0 1.32589 (238, 7) 
518277.0 3706378.0 9.42675 ( 59, 5) 519277.0 3706378.0 5.83157 (123, 4) 
520277.0 3706378.0 4.06340 (327,21) 521277.0 3706378.0 4.68421 ( 68,21) 
522277.0 3706378.0 4.33660 (319,24) 523277.0 3706378.0 4.574n (296,19) 
522402.0 3710378.0 4.92266 ( 41,18) 522402.0 5711378.0 s.om1 ( 54, 7) 



: 
. \ 

; 
'I 

ZIID NIGH 
1·HR 

IGIIIUPI 1 
- l. P. • CNIIEI • CO ICIEEI • 111¥/LCIIG 1913 IIIIAIIY -

* IECIIID HIGIIEST t•IICI.W AVEIIAGE CQICEIITIIATICII (IIICit-/CUIIC IIE1EI) • 
* Filii ALL SGURCES * 

* Fill TIE DISCRETE IECEPTDI PDIITI * 

• • • . ' . -- (DAY ,IICIUI) • • • . ' . COli. CDAY,IICI.W) . . . . . . . . . . . . -. . . . . . . . . . . . . . . . . . . . -. . . . . . . . . . . . . . . . . . . . . -. . . . . . . . 
5224112.0 m2371.D 5.18882 ( 22,22) 511277.0 1714176.0 6. 11JIS (239, , 

512277.0 3714176.0 5.93122 (305, 11) 513277.0 3714176.0 4.15917 (210, 5) 
514277.0 J714176.0 5.12094 c as, 6> 515277.0 1714176.0 7.10J04 (247,22) 
516277.0 J714176.0 9.16766 c:SZZ,22> 51n77.o 3714176.0 10.35006 (222,20) 
511277.0 J714176.0 4.94115 (275, 16) 519277.0 3714176.0 4.54590 ( 15,11) 
520277.0 1714176.0 4.99317 (23S,19) 521277.0 3714176.0 4.75145 (307, 11) 
522277.0 J714176.0 5.05700 ( 23, 7) 511277.0 1715176.0 7.61730 (147, 3) 
512277.0 J715176.0 11.15201 (229,21) 513277.0 3715176.0 6.SI005 (214, 7) 
514277.0 3715176.0 9.37627 (249, 2) 515277.0 37151~6.0 9.91138 (223, 5) 
516277.0 3715176.0 6.06736 (327, 1) 51n77.o 3715176.0 5.04644 (141,16) 
518277.0 3715176.0 4.67980 (102,10) 519277.0 3715176.0 4.13137 (222, 2) 
520277.0 3715176.0 3.90263 (148, 1) 521277.0 3715176.0 5.44361 (179, 3) 
522277.0 3715176.0 5.27402 (149, 6) 511277.0 3716176.0 11.74508 (177,22) 
512277.0 3716176.0 6.99738 (212,20) 513277.0 3716176.0 9.62598 (197, 5) 
514277.0 3716176.0 11.54492 (231,19) 515277.0 3716176.0 11.71615 (113,23) 
516277.0 3716176.0 4.14599 (103,12) 51n77.o 3716176.0 4.61120 (275,11) 
518277.0 3716176.0 4.80955 (141,17> 519277.0 3716176.0 4.60927 (100, 7> 
520277.0 3716176.0 5.12736 (206, 4) 521277.0 3716176.0 4.62522 (139,23) 
522277.0 3716176.0 4.14417 (179, 3) 511277.0 3717176.0 1.8n26 (212,20) 
512277.0 3717176.0 10.31799 (228,22) 513277.0 3717176.0 11.40807 (126, 5) 
514277.0 3717176.0 II .60718 (290,22) 515277.0 3717176.0 7.50473 (181,21) 
516277.0 3717176.0 5.13261 (204,20) 51n77.o 3717176.0 5.38174 (203,20) 
518277.0 3717176.0 5.56318 (199,21) 519277.0 3717176.0 5.88053 ' 85,21) 
520277.0 3717176.0 5.14627 (277,23) 521277.0 3717176.0 4.08658 (222, 2) 
522277.0 3717176.0 4.96578 C221,21) 511277 .o 3713176.0 7.16717 (191,20> 
512277.0 3713176.0 5.54409 (280, 6) 513277.0 3713176.0 4.51264 (197,15) 
514277.0 3713176.0 5.95544 (267,11) 511277.0 3712176.0 5.89926 (304,18) 
512277.0 3712176.0 5.n913 (304,18) 513277.0 3712176.0 5.n993 (214,15) 
514277.0 3712176.0 6.53741 (216,13) 511277.0 3711176.0 8.18754 (129, 1) 
512277.0 3711176.0 10.14580 (309,24) 513277.0 3711176.0 5.23861 (239,15) 
514277.0 3711176.0 7.om6 (188,10) 516500.0 3708100.0 10.13593 (282, 8) 
518100.0 3709350.0 8.52799 (244, 5) 514500.0 3708800.0 10.94813 (212,19) 
517300.0 3714400.0 10.48114 (318,18) 



IIAX 50 
1-1111 

IGIGUPI 1 
- I. P. • -EM • CO lti!EN • IIIY/LCIIG 19113 IIIIAIY -

• 50 IIAXI- 1-IIUt AVEUGE COIICEIITMTIIII CIIICIOGIAIIStaiiiC IETER) • 

• FICII ALL IIIIICES • 

• YCIETEIS) X YCIIETERSl 
(II (II (II CIR 

IAIIGE DIRECTIIII IAIIGE DIRECTION 
IWilC COli. IIOUII DAY CIETERS) (DEGREES) IAIIK COli. IIOUR DAY CIIETERS) (DEGREES) . . . . . -. . -. . . . . . . . . . . . . . . . . . -. -. . . . . . . . . . . . . . . . . . . . . . . . . . . -. -

1 27.09660 15 230 516179.3 m2061.o 26 17.74513 13 122 516117.0 3712276.0 
2 25.90379 6 J6 5160011.5 3712122.0 Z1 17.13145 14 230 516017.0 3712076.0 
3 24.00236 10 323 516264.6 3712122.0 28 17.66410 13 230 516179.3 3712061.0 
4 24.00236 10 323 516264.6 3712122.0 29 17.053<0 14 230 515977.0 3712176.0 
5 23.41212 15 156 516277.0 3712276.0 30 16.96687 11 230 515977.0 3711876.0 
6 23.09657 15 230 516177.0 3712076.0 31 16.93696 13 122 516077.0 3112376.0 
1 23.08953 17 251 516411.0 3712159.0 32 16.61184 11 230 516177.0 3711876.0 
8 23.03844 14 126 516264.6 3712122.0 33 16.61283 13 230 516177.0 3712076.0 
9 23.03844 14 126 516264.6 3712122.0 J4 16.63806 11 126 516277.0 3712276.0 

10 22.99150 15 156 516264.6 3712122.0 35 16.46523 9 91 516277.0 3712276.0 
11 22.99150 15 156 516264.6 3712122.0 J6 16.40771 12 230 516177.0 3712076.0 
12 22.75091 6 85 516179.3 3712061 .o 37 16.38194 16 261 516179.3 3712122.0 
13 22.71900 6 36 516077.0 3712076.0 38 16.32210 16 82 516177.0 3711876.0 
14 21.30906 6 36 516177.0 3711976.0 39 15.92566 17 251 516477.0 3712276.0 
15 20.59201 13 122 516177.0 3712176.0 40 15.87169 13 122 516077.0 3712476.0 
16 20.49447 13 243 516177.0 3711476.0 41 15.54668 15 57 516177.0 3711876.0 
17 20.33095 16 322 516264.6 3712122.0 42 15.21385 9 91 516277.0 3712376.0 
18 20.33095 16 322 516264.6 3712122.0 43 15.19714 11 230 515877.0 3711876.0 
19 19.59957 14 230 516008.5 3712122.0 44 15.02194 13 243 516177.0 3711576.0 
20 19.10988 12 122 516264.6 3712122.0 45 14.84522 15 215 516177.0 3711876.0 
21 19.10988 12 122 516264.6 3712122.0 46 14.74747 13 162 516179.3 3712122.0 
22 18.70651 14 126 516277.0 3712276.0 47 14.65259 15 156 516277.0 3712476.0 
23 18.57950 15 156 516277.0 3712376.0 48 14.56489 11 126 516264.6 3712122.0 
24 18.19234 11 230 516077.0 3711876.0 49 14.56489 11 126 516264.6 3712122.0 
25 18.03491 12 230 516179.3 3712061 .o 50 14.44064 15 258 516264.6 3712122.0 

1 



NIGH 
I·NR 

SGRCIUPI I 
- 1. P. • -Ell • CD ICIEEM • INY/LCIIIG 1113 IIIIAIY -

• IIGHEST I•IICI!a AVEIAGE CDNC£NTRATIDII (IUCIOGRAIISIMIC IIETER) • 
• FIDII ALL IIOURC£1 • 

• Fell THE DISCRETE IEC£PTDR POINTS • 

-.- -'- CDN. CDAT,PEI.) • X • -'- CDR. (DAY ,PER.) . . . . . . . . -. . . . . . . . . . . . . . . . . . . . -. . -. . . . . . . . . . . . . . . . -. . . . . . . . . . . . - . 
516276.1 3711371.0 1.21310 (351, t) 516411.0 3712159.0 2.1116111 (251, J) 
5166'19.3 3711159.0 1.118407 (150, 2) 5166'19.3 3711371.0 2.55211 (114, 2) 
5170'19.3 3711371.0 2.!53386 (142, 2) 5170'19.3 3711549.0 1.42433 ( 92, 2) 
517530.5 37114U.O 1.75257 ( 92, t) 517530.5 3711317.0 1.77959 ( 92, 2) 
518743.9 3711171.0 1.97767 ( 92, t) 511743.9 3711573.0 2.47340 (155, 2) 
519914.6 3711573.0 1.11521 (155, 2) 519914.6 3711171.0 1.50953 CS27, 2) 
520304.1 3711171.0 1.45467 ( 99, , 520304.1 3711024.0 1.46209 (327, 2) 
520707.2 3711024.0 1.33831 (327, 2) 520117.0 37116?!.0 1.46114 ( 16, 2) 
520402.3 3712176.0 1.40985 ( 14, 2) 518707.2 3712176.0 1.26544 (331, 2) 
518707.2 3712030.0 1.'19409 ( 14, 2) 518280.4 3712030.0 1.54504 ( 14, 2) 
518280.4 3712250.0 1.57617 (324, 2) 518060.9 3712335.0 1.66544 (324, 2) 
518060.9 3712878.0 2.19059 (206, 2) 517426.8 3712878.0 3.16372 (201, 2) 
517426.8 37130'19.0 3.36958 (208, 2) 516993.9 37130'19.0 2.41992 (114, 2) 
516993.9 3713280.0 2.41673 (114, 2) 516603.7 3713280.0 2.10832 (247, 2) 
516603.7 37121184.0 1.94452 (233, 2) 516372.0 37121184.0 3.19161 (126, 2) 
516372.0 3712'198.0 3.06862 (126, 2) 516256.2 3712774.0 4.25587 (126, 2) 
516276.8 3711378.0 1.28310 (358, 1) 516264.6 3712122.0 6.15289 (122, 2) 
516264.6 3711598.0 1.73531 (243, 2) 516001.5 3712006.0 1.50605 (109, 2) 
516008.5 3712122.0 3.63537 (230, 2) 516115.2 3712189.0 5.60567 (230, 2) 
5161'19.3 3712061 .o 10.58920 (230, 2) 516i'l9.3 3712122.0 4.60018 ( 85, 1) 
516264.6 3712122.0 6.15289 (122, 2) 515277.0 3711278.0 2.62070 ( 57, 2) 
515377.0 3711278.0 2.14947 ( 57, 2) 515477.0 3711278.0 2.12282 (189, 2l 
515577.0 3711278.0 2.20908 (244, 2) 515677.0 3711278.0 2.48685 <244, 2l 
s1sm.o 3711278.0 2.32097 (244, 2l 515877.0 3711278.0 2.03077 (167, 2) 
515977 .o 3711278.0 1.97040 (246, 2l 516077.0 3711278.0 2.58131 (243, 2) 
516177.0 3711278.0 2.04870 (243, 2l 516277.0 3711278.0 1.45273 (238, 2l 
516377 .o 3711278.0 3.04320 (358, 1) 516477.0 3711278.0 3.54356 (358, 2l 
516577.0 3711278.0 1.95442 (319, 2) 516677.0 3711278.0 2.23839 (114, 2l 
516m.o 3711278.0 1.99736 (114, 2l 516877.0 3711278.0 2.52767 ( 91, 3) 
516977.0 3711278.0 3.07149 ( 91' 3) 517077.0 3711278.0 2.82501 (142, 2l 
517177.0 3711278.0 2.89612 (142, 2l 515277.0 3711178.0 2.39380 (189, 2) 
515377.0 3711178.0 2.49172 (189, 2l 515477.0 3711171.0 2.56327 (244, 2l 
515577.0 3711178.0 2.92905 (244, 2) 515677.0 3711171.0 3.07712 (244, 2l 
s1sm.o 3711178.0 2.59743 (244, 2) 515877.0 3711178.0 1.91361 (167, 2) 
515977.0 3711178.0 2.14490 (246, 2) 516077.0 3711178.0 2.71342 (243, 2l 
516177.0 3711171.0 1.60760 (143, 2) 516277.0 3711178.0 2.01130 (143, 2l 
516377.0 3711178.0 2.07172 (143, 2) 516477.0 3711171.0 1.99573 (150, 2) 
516577 .o 3711178.0 2.09343 CISO, 2l 516677,0 3711178.0 1.85721 (150, 2l 



IIGH 
I•HR 

IGRDUPI 1 
- 1. P. • eMDEN • Cll ICIEEll • IHV/LIIIIG 1913 IIIIARY -

• IIGIIEST •111111 AVERAGE CONCEIITRATIOII (IIICIOGRAIIS/CIIIIC METER) • 
* fRill ALL ICUICES * 

* FaR TilE DISCRETE II£C£PTOI POINTS * 

• • • . ' . CON • CDAY,PU.) • • • . ' . CON. CDAY,PER.) . . . . . . . -. -. . . . . . . . . . . . . . . . . . . . . -. . . . . . . . . . . -. . . . . . . . . . . . . . . . . . . -
516777.0 mn71.o 2.05527 (114, 2) 516177.0 mn71.o 1.17611 (123, Z> 
516977.0 3711171.0 2.94194 ( 91, 3) 517077.0 3711171.0 3.91172 ( 91, 3) 
517177.0 3711171.0 3.02623 (142, 2) 515277.0 m1071.0 2.70411 (119, 2) 
515377.0 3711071.0 2.12949 (244, 2) 515477.0 m1o71.o 3.05639 (244, 2) 
515577.0 3711071.0 3.J9145 (244, 2) 515677.0 3711071.0 3.11799 (244, 2) 
515777.0 3711071.0 2.48755 (244, 2) 515877.0 3711071.0 1.15310 (246, 2) 
515977.0 3711071.0 2.50956 (245, 2) 516077.0 3n1o71.o 2.61065 (245, 2) 
516177.0 3711071.0 1.92696 (143, 2l 516277.0 3711071.0 2.27133 (145, 2) 
516377.0 3711071.0 2.28857 (143, 2l 516477.0 37110:'8.0 1.98722 (150, 2l 
516577.0 3711071.0 2.10375 (150, 2l 516677.0 3711071.0 1.17703 (150, 2) 
516777.0 3711071.0 1.85400 (114, 2l 516177.0 3711071.0 2.11675 (114, 2) 
516977.0 3711078.0 2.45766 (314, 2) 517077.0 3711078.0 3.27610 ( 91, 3) 
517177.0 3711078.0 4.15491 ( 91, 3) 515277.0 3710971.0 2.93188 (244, 2l 
515377.0 3710978.0 3.30202 (244, 2) 515477.0 3710978.0 3.30058 (244, 2) 
515577.0 3710978.0 3.30842 (244, 2l 515677.0 3710978.0 2.85360 (244, 2) 
515777.0 3710978.0 2.27372 (244, 2) 515877.0 3710978.0 1.90437 (245, 2l 
515977.0 3710978.0 3.48432 (243, 2) 516077.0 3710978.0 2.98647 (243, 2) 
516177.0 3710978.0 2.35608 (256, 2) 516277.0 3710978.0 2.24905 (143, 2) 
516377.0 3710978.0 2.19351 (143, 2l 516477.0 3710978.0 1.87300 (143, 2) 

II· 
516577.0 3710978.0 1.16965 (150, 2) 516677.0 3710978.0 1.73626 (150, 2l 
516777.0 3710978.0 1.65703 (114, 2) 516877.0 3710978.0 2.33547 (114, 2) 
516977.0 3710978.0 2.30786 (114, 2) 517077.0 3710978.0 2.75330 (314, 2) 
517177.0 3710978.0 3.51658 ( 91, 3) 515277.0 3710878.0 3.29463 (244, 2) 
515377.0 3710878.0 3.37522 (244, 2) 515477.0 3710878.0 3.28646 (244, 2) 
515577.0 3710878.0 2.95789 (244, 2) 515677.0 3710878.0 2.52171 (244, 2l 
515777.0 3710878.0 2.12142 (244, 2) 515877.0 3710878.0 2.95956 (243, 2) 
515977.0 3710878.0 4.01968 (243, 2) 516077.0 3710878.0 2.98315 (243, 2) 
516177.0 3710878.0 2.89507 (256, 2) 516277.0 3710878.0 2.37069 (256, 2> 
516377.0 3710878.0 2.27836 (105, 2) 516477.0 3710878.0 1.97424 (105, 2) 
516577.0 3710878.0 2.24058 (358, 2l 516677.0 3710878.0 1.95286 ( 66, 2) 
516777.0 3710878.0 2.13964 ( 66, 2) 516877.0 3710878.0 2.30092 (114, 2) 
516977.0 3710878.0 2.58356 (319, 2) 517077.0 3710878.0 2.40339 (314, 2l 
517177 .o 3710878.0 2.97102 (314, 2l 515277.0 3710778.0 3.31477 C244, 2l 
515377.0 3710778.0 3.24182 (244, 2) 515477.0 3710778.0 3.08743 C244, 2l 
515577.0 3710778.0 2.52487 (244, 2l 515677.0 3710778.0 2.16698 (244, 2) 
515777.0 3710778.0 2.23931 (243, 2l 515877.0 3710778.0 3.90938 C243, 2l 
515977.0 3710778.0 4.09716 (243, 2) 516077.0 3710778.0 3.48353 (256, 2) 
516177 .o 3710778.0 3.14363 (256, 2) 516277.0 3710778.0 2.69408 (256, 2l 



NIGH 
I·HR 

IGRCIUPI 1 

- 1. P. • -~ • CO IQEEN • IHV/LOIIG 1!1113 IJIIAIIY -
• IIGIIEST 1•111111 AVERAGE COIICENTIIATJOII CNiatOGIIAIIS/MIC IETER) • 

• fRill ALL SOURCES • 
• fOI TilE DISC11£TE IECEPTCIR POINTS • 

' .. - . '. CON • CDAY,PEI.) • X • . ' . COli. CDAY,PEI.) . . . . . . . . . . . . . . . . . . . . . -. -. . . . . . . . . -. . . . . . . . . . -. . . . . . . . . . . . . . - - . . -
516377.0 mom.o 2.72269 (105, 2) 516477.0 mo77I.O 2.65004 (105, 2l 

516577.0 3710771.0 2.64732 (351, 2) 516677.0 3710771.0 3.06536 (351, 2) 

516m.o 3710771.0 2.18774 ( 66, 2) 516877.0 3710771.0 2.11369 ( 68, 2) 

516977.0 3710771.0 3.31503 (319, 2) 517077.0 mo771.o 3.39709 (319, 2l 

517177.0 3710771.0 2.76971 C314, 2l 515277.0 3710671.0 3.17331 (244, 2l 

515377.0 3710671.0 2.97459 (244, 2) 515477.0 3710671.0 2.65609 C244, 2l 
515577.0 3710671.0 2.11684 (244, 2) 515677.0 3710671.0 1.18626 C244, 2l 
515m.o 3710671.0 2.74111 (243, 2) 515877.0 3710671.0 4.2216S C243, 2) 

515977.0 3710671.0 3.15510 (243, 2) 516077.0 37106:"1.0 3.72210 (256, 2) 

516177.0 3710671.0 3.50941 (256, 2) 516277.0 3710671.0 2.71767 (256, 2) 

516377.0 3710671.0 3.09634 (105, 2) 516477.0 3710671.0 2.92631 (105, 2) 

516577.0 3710671.0 2.11303 (358, 2) 516677.0 3710671.0 3.60129 (358, 2) 

516m.o 3710671.0 2.91366 ( 66, 2) 516877.0 3710671.0 2.53125 ( 66, 2) 

516977.0 3710671.0 2.92702 ( 68, 2) 517077.0 3710671.0 3.01327 (319, 2) 

517177.0 3710671.0 2.49819 (319, 2) 515277.0 3710571.0 2.91256 (244, 2) 

515377.0 3710571.0 2.60722 (244, 2) 515477.0 3710571.0 2.29969 (244, 2) 

515577.0 3710571.0 2.17115 (264, 2) 515677.0 3710571.0 1.98119 (245, 2) 

515m.o 3710571.0 3.72920 (243, 2) 515877.0 3710571.0 4.40855 (243, 2) 
515977 .o 3710571.0 3.30126 (243, 2) 516077.0 3710571.0 3.68548 (256, 2) 
516177.0 3710571.0 3. 71159 (256, 2) 516277.0 3710578.0 2.97220 (256, 2) 

I 516377 .o 3710571.0 3.56572 (105, 2) 516477.0 3710578.0 3.48017 (105, 2) 
516577.0 3710571.0 2.96243 (358, 2) 516677.0 3710578.0 3.92285 (358, 2) 

516m.o 3710571.0 2.29495 ( 66, 2) 516877.0 37\0571.0 2.59496 ( 66, 2) 
516977 .o 3710571.0 2.04062 ( 68, 2) 517077.0 3710578.0 2.41223 ( 68, 2) 
517177.0 3710571.0 2.66504 (319, 2) 515277.0 3710471.0 2.52729 (244, 2) 
515377.0 3710478.0 2.26763 (244, 2) 515477.0 3710471.0 2.37304 (264, 2) 
515577.0 3710471.0 2.19094 (264, 2) 515677.0 3710471.0 2.58927 (243, 2) 

515m.o 3710471.0 4.08763 (243, 2) 515877.0 3710471.0 4.22433 (243, 2) 
515977,0 3710471.0 3.56815 (256, 2) 516077.0 3710478.0 3.96790 (256, 2) 

516177.0 3710471.0 3.96528 (256, 2) 516277.0 3710478.0 3.09434 (256, 2) 
516377.0 3710478.0 3.59182 (105, 2) 516477.0 3710478.0 3.59413 (105, 2) 
516577.0 3710471.0 2.90858 (105, 2) 516677.0 3710471.0 4.01785 (358, 2) 

516m.o 3710471.0 2.89681 (358, 2) 516877.0 3710471.0 2.68211 ( 66, 2) 
516977.0 3710471.0 2.38m ( 66, 2) 517077,0 3710471.0 2.38015 ( 68, 2) 

517177.0 3710471.0 2.46827 (319, 2) 515277.0 3710378.0 z. 14587 (244, 2) 
515377.0 3710371.0 1.97407 (264, 2) 515477.0 3710378.0 2.16181 (264, 2) 
515577.0 3710371.0 1.92845 (245, 2) 515677.0 3710371.0 3.38611 (243, 2) 
515m.o 3710371.0 4.30776 (243, 2) 515877.0 3710371.0 3.72208 (243, 2) 



NIGH 
I•HR 

IGRDUH 1 

- I. P. • CMD£11 • CD ICUEN • IMV/LCIIG 1113 IIIIAIIY -
• IIGII£Sf I·IIOUI AVERAGE CONC£NYRATICII CIIICIOGRAIIS/CUIIC IETER) • 

* FROM ALL IIIJRC£1 • 
• Fill TIE DISCRETE RECEPTOI PIIINYI • 

~ • I • • y • CON • CDAY ,PER,) • I • • y • CON. CDAY,PU,) -. . -. . . . . ~ . . . . . . . . . . . . . . . -. . . . . . . . -. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
515977.0 3710371.0 3.67362 (256, 2) 516077.0 3710371.0 3.113291 (256, 2) 

516177.0 3710371.0 3.75290 (256, 2) 516277.0 3710371.0 2.96673 (105, 2) 

516377.0 3710371.0 3.441140 (105, 2) 516477.0 3710371.0 5.34603 (105, 2) 

516577.0 3710371.0 2.95265 (105, 2) 516677.0 5710371.0 5.51180 (351, 2) 

516m.o 3710371.0 5.33973 (351, 2) 516177.0 3710371.0 5.02411 ( "· 2) 
516977.0 3710371.0 2.63797 ( "· 2) 517077.0 3710371.0 2.n:soo ( 61, 2) 

517177.0 3710371.0 2.24277 ( 61, 2) 515277.0 3712276.0 2.13771 C210, 2) 

515377.0 3712276.0 2.01903 (210, 2) 515477.0 5712276.0 1.96713 (210, 2) 

515577.0 3712276.0 1.72216 (210, .2) 515677.0 5712276.0 1.65575 (192, 2) 

515m.o 3712276.0 1.76132 (230, 2) 515177.0 3712276.0 2.70172 (230, 2) 

515977.0 3712276.0 4.55809 (230, 2) 516077.0 3712276.0 2.51031 (230, 2) 

516177.0 3712276.0 3.64387 (122, 2) 516277.0 3712276.0 1.14200 (126, 2) 

516377.0 3712276.0 3.33533 (322, 2) 516477.0 3712276.0 1.99071 (251, 3) 

516577.0 3712276.0 1.15122 (121, 2) 516677.0 3712276.0 1.17129 C IS, 3) 

516m.o 3712276.0 1.54644 (194, 2) 516177.0 3712276.0 2.68658 (194, 2) 

516977.0 3712276.0 2.17297 (194, 2) 517077.0 3712276.0 2.52984 (194, 2) 

517177.0 3712276.0 2.37020 (206, 2) 515277.0 3712376.0 2.31250 (210, 2) 

515377.0 3712376.0 2.25339 C210, 21 515477.0 3712376.0 2.07533 (210, 2) 

515577.0 3712376.0 1.96979 (192, 2) 515677.0 3712376.0 2.06947 (192, 2) 

515m.o 3712376.0 2.55908 (230, 2) 515877.0 3712376.0 4.27927 (230, 2) 

515977.0 3712376.0 4.63625 (230, 2) 516077.0 3712376.0 2.38257 (122, 2) 

516177.0 3712376.0 3.93537 (122, 2) 516277.0 3712376.0 7.14197 (126, 2) 

516377 .o 3712376.0 3.00162 (126, 2) 516477.0 3712376.0 0.99559 C251, 3) 

516577.0 3712376.0 1.16035 (121, 2) 516677.0 3712376.0 0.91105 C205, 21 

516m.o 3712376.0 1,41653 (194, 2) 516177.0 3712376.0 2.24613 (194, 2) 

516977 .o 3712376.0 2.56415 (194, 2) 517077.0 3712376.0 2.43650 (194, 2) 

517177 .o 3712376.0 2.61288 (206, 2) 515277.0 3712476.0 2.49927 (210, 2) 

515377.0 3712476.0 2.51967 (161, 2) 515477.0 3712476.0 2.34713 (161, 2) 

515577.0 3712476.0 2.17167 (192, 2) 515677.0 3712476.0 2.29426 (192, 2) 

515m.o 3712476.0 3.30792 (230, 21 515877.0 3712476.0 3.73317 (230, 2) 

515977.0 3712476.0 1.61038 ( 85, 1) 516077.0 3712476.0 2.70996 (122, 2) 

516177 .o 3712476.0 3.47110 (126, 2) 516277.0 3712476.0 6.18799 (126, 2) 

516377.0 3712476.0 3.04832 (126, 2) 516477.0 3712476.0 1.16906 (121, 2) 

516577.0 3712476.0 1.31620 (251, 3) 516677.0 3712476.0 1.71770 (205, 2) 

516m.o 3712476.0 1.44998 (209, 2) 516177.0 3712476.0 2.42129 (208, 2) 

516977.0 3712476.0 2.84527 (208, 2) 517077.0 3712476.0 2.90928 (201, 2) 

517177.0 3712476.0 2.41301 (208, 2) 515277.0 3712576.0 2.76558 (161, 2) 

515377.0 3712576.0 2.74286 (161, 2) 515477.0 3712576.0 2.42923 (137, 2) 



IIGH 
I·HR 

IGIIIIUPt 1 

- I. P. • CMD£11 • CO ICIEEM • 111\1/LCIIIG 11113 IIIIAIIY -
* HIGHEST I•IICIUI AVERAGE CONC£NYIIATICIII CIIICIOGUIIS/C:WIC IETER) • 

* f- ALL ICIURC£S * 
* FOR TIE DISCIETE IEC£PTDR POINTS * 

•I• . ' . CON. CDAY,P£1,) • I • . ' . CON. CDAY,P£1,) . . . . . . . . . . . . . . . . . . -. . . . . . . . . . . . . . -. . . . . -. . . . . . . . . . . . . -. . . . . . -. . -
515577.0 3712576.0 2.56763 (137, 2> 515677.0 m2576.o 3.13015 CZJO, 21 

515777.0 3712576.0 3.52116 (ZJO, 2) 515177.0 3712576.0 2.02194 (145, 2) 

515977.0 3712576.0 1.75316 (145, 2) 516077.0 3712576.0 2.55225 (122, 2) 

516177.0 3712576.0 3.52882 (126, 2) 516277.0 3712576.0 5.37925 (126, 2> 

516377.0 3712576.0 2.95955 (126, 2) 516477.0 3712576.0 1.10821 (121, 2) 

516577.0 3712576.0 1.33959 (205, 2> 516677.0 3712576.0 1.94576 (205, 2) 

516m.o 3712576.0 1.15730 (205, 2) 516877.0 3712576.0 2.25358 (208, 2> 

516977.0 3712576.0 3.15255 (208, 2> 517077.0 3712576.0 3.40433 (208, 2) 

517177.0 3712576.0 3.37132 (208, 2) 515277.0 37126:"6.0 2.75197 (161, 2) 

515377.0 3712676.0 2.75201 (137, 2) 515477.0 3712676.0 3.13732 (137, 2) 

515577.0 3712676.0 3.09220 (230, 2) 515677.0 3712676.0 3.79594 (230, 2> 

515m.o 3712676.0 2.66422 (230, 2> 515877.0 3712676.0 2.05251 (145, 2) 

515977.0 3712676.0 1.72507 (122, 2) 516077.0 3712676.0 2.09499 (122, 2) 

516177 .o 3712676.0 3.89002 (126, 2) 516277.0 3712676.0 4.47126 (126, 2) 

516377 .o 3712676.0 2.69928 (126, 2) 516477.0 3712676.0 1.25581t (203, 2> 

516577 .o 3712676.0 1.25960 (233, 2> 516677.0 3712676.0 1.80970 (205, 2> 

516m.o 3712676.0 1.99138 (205, 2> 516877.0 3712676.0 2.04253 (209, 2) 

516977.0 3712676.0 2. 77997 (208, 2) 517077.0 3712676.0 3.54299 (208, 2> 

517177 .o 3712676.0 3.81500 (208, 2> 515277.0 3712776.0 2.81484 (137, 2> 

515377.0 3712776.0 3.01633 (137, 2) 515477.0 3712776.0 2.89636 (137, 2> 

515577 .o 3712776.0 3.84021 (230, 2> 515677.0 3712776.0 3.24004 (230, 2) 

515m.o 3712776.0 1.92394 (145, 2) 515877.0 3712776.0 2.03014 (162, 2) 

515977.0 3712776.0 1.86117 (122, 2) 516077.0 3712776.0 2.02051 (122, 2> 

516177.0 3712776.0 3.60054 (126, 2) 516277.0 3712776.0 3.67796 (126, 2> 

516377 .o 3712776.0 2.60182 (126, 2> 516477 .o 3712776.0 1.48905 (125, 2) 

516577.0 3712776.0 1.48531 (233, 2) 516677.0 3712776.0 1.44265 (205, 2) 

516m.o 3712776.0 1.88292 (205, 2) 516877.0 3712776.0 2.12544 (209, 2) 

516977.0 3712776.0 2.28341 (209, 2) 517077.0 3712776.0 3.19015 (208, 2) 

517177.0 3712776.0 3.80319 (208, 2> 515277.0 3712876.0 3.15891 (137, 2) 

515377.0 3712876.0 3.11082 (137, 2) 515477 .o 3712876.0 3.23030 (230, 2> 

515577.0 3712876.0 3.06004 (230, 2) 515677.0 3712876.0 2.53267 (163, 2) 

515m.o 3712876.0 2.07766 (162, 2) 515877.0 3712876.0 1.72089 (162, 2) 

515977.0 3712876.0 1.80594 (122, 2) 516077.0 3712876.0 2.07105 (126, 2) 

516177.0 3712876.0 3.55907 (126, 2) 516277.0 3712876.0 3.46368 (126, 2) 

516377.0 3712876.0 2.55246 (126, 2) 516477.0 3712876.0 1.86941 (125, 2) 

516577.0 3712876.0 1.70070 (233, 2> 516677.0 3712876.0 1.46682 (233, 2) 

516m.o 3712876.0 1.73576 (184, 2) 516877.0 3712876.0 2.09618 (209, 2> 

516977.0 3712876.0 2.32869 (209, 2) 517077.0 3712876.0 2.56182 <208, 2> 



IIGH 
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IGRauPt 1 
- l. P. • -Ell • 1:0 ICIE£1 • INV/LOIIG 1913 IIURT ... 

• IIGII!ST I•IICUI AVEIAGE I:OIC!NTRATIOII (IIICIOGRAIIS/MIC IIETER) • 
• Rill ALL ICIURC!S • 

• fCII TilE DISCRETE IEC!PTCII POINTS • 

•I• . '. 1:01 • CDAY,PER.) • X • . ' . 1:01. (DAY,PER.) . . . . . . . . -. . . . . . . . . . . . . . . . . . . . . . . . -. . . . -. . . . . . . -. . . -. . . . . . - . . . . . -
517177.0 JTI2876.0 3.29106 CZDI, 21 5tsm.o JTI2976.0 3.ZZD55 (137, 2) 

515377.0 3712976.0 3.12417 (230, 2) 515477.0 JTI2976.0 3.22392 (230, 2) 

515577.0 JTI2976.0 2.44793 (163, 2) 515677.0 3712976.0 2.19439 (162, 2> 
515m.o 3712976.0 2.DJ629 (162, 2> 515877.0 3712976.0 1.90206 (163, 2> 
515977.0 JTI2976.0 1.91101 (122, 2) 516077.0 3712976.0 2.49260 (251, 2) 

516177.0 3712976.0 3.99459 (126, 2> 516277.0 3712976.0 3.5ZZJJ (126, 2> 
516177.0 3712976.0 2.67291 (126, 2> 516477.0 3712976.0 2.20102 (125, 2> 
516577.0 3712976.0 1.12307 em, 2> 516677.0 3712976.0 1.69615 (233, 2) 

516m.o 3712976.0 1.74806 (184, 2) 516677.0 3712916.0 2.04452 (184, 2) 
516977 .o 3712976.0 2.32322 (209, 2) 517077.0 3712976.0 2.42281 1209, 2> 
517177.0 3712976.0 2.59963 1201, 2) 515277.0 3713076.0 3.05146 (137, 2> 
515377.0 3713076.0 3.26255 1230, 2> 515477.0 3713076.0 2.60639 (163, 2) 
515577.0 3713076.0 2.34475 1163, 2) 515677.0 3713076.0 2.25981 (162, 2) 

515m.o 3713076.0 1.87491 1162, 2> 515877.0 3713076.0 1.74185 1163, 2> 
515977.0 3713076.0 1.75721 1122, 2> 516077.0 3713076.0 2.47711 1258, 2> 
516177 .o 3713076.0 3.51231 1126, 2> 516277.0 3713076.0 3.52778 (126, 2> 
516377.0 3713076.0 2.55133 1126, 2) 516477.0 3713076.0 2.47077 (125, 2) 
516577.0 3713076.0 2.06594 1247, 2> 516677.0 3713076.0 1.93634 (233, 2> 
516m.o 3713076.0 1.81371 (184, 2) 516677.0 3713076.0 2.06422 1184, 2> 
516977 .o 3713076.0 2.21102 1184, 2) 517077.0 3713076.0 2.43793 (209, 2> 
517177.0 3713076.0 2.48554 (209, 2> 515277.0 3713176.0 3.21590 (230, 2) 
515377.0 3713176.0 2. 77862 (230, 2) 515477.0 1713176.0 2.49434 (163, 2> 
515577.0 3713176.0 2.28939 (162, 2> 515677.0 3713176.0 2.17087 (162, 2) 
515m.o 3713176.0 1.93300 (163, 2) 515877.0 3713176.0 1.80246 (163,. 2) 
515977.0 3713176.0 1.77629 (287, 2) 516077.0 3713176.0 2.98381 (258, 2) 
516177.0 3713176.0 3.52843 (126, 2) 516277.0 3713176.0 3.49635 (126, 2) 
516377 .o 3713176.0 2.77220 (126, 2) 516477.0 3713176.0 2.67577 1125, 2> 

! 
516577.0 3713176.0 2.25299 (247, 2) 516677.0 3713176.0 2.10441 (247, 2> 
516m.o 3713176.0 1.66125 (233, 2) 516677.0 3713176.0 2.12538 (184, 2> 
516977.0 3713176.0 2.12563 (184, 2) 517077.0 3713176.0 2.30812 (209, 2> 
517177.0 3713176.0 2.65384 (209, 2) 515277.0 3712176.0 2.13732C (160, 2> 
515377.0 3712176.0 1.95861C C160, 2) 515477.0 3712176.0 1.18660 (210, 2> 
515577.0 3712176.0 1.56280C (160, 2) 515677.0 3712176.0 1.19513C (160, 2> 
515m.o 3712176.0 1.53054 1109, 2) 515877.0 3712176.0 1.56111 (230, 2) 
515977.0 3712176.0 3.06915 (230, 2) 516077.0 3712176.0 6.99193 1230, 2> 
516177.0 3712176.0 2.92845 (122, 2) 515277.0 3712076.0 2.38662C (160, 2) 
515377.0 3712076.0 2.25776C (160, 2) 515477.0 3712076.0 2.14039C (160, 2) 
515577.0 3712076.0 1.66510C (160, 2> 515677.0 3712076.0 1.11202C 1160, 2) 
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•I• . '. Clll • CDAT,PEI.) • I • . '. Clll • CDAT,PEI.) . . . . . . . . . . . . . . . . . -. . . . . . . . . . . . . . . . . . . . . . . . . -. . . . . . . . --. . . . . . . . . . 
515171'.0 3712076.0 0.65716 (109, Z> 515177.0 3712076.0 1.56676 (109, 2> 
515977.0 3712076.0 2.37621 (109, 2) 516077.0 5712076.0 5.24647 CZSO, Z> 
516177.0 3712076.0 1.96774 CZSO, 2> 515277.0 5711P76.0 2.Z9619C (160, 2> 
515577.0 3711976.0 2.11041C C160, Z> 515477.0 5711976.0 1.17544C (160, 2) 
515577.0 3711976.0 1.446911: (160, Z> 515677.0 5711976.0 0.95110C C160, Z> 
515171'.0 5711976.0 0.72007 C215, 2) 515177.0 3711P76.0 0.77972 C215, 2) 
515977.0 3711976.0 1.04386 (215, 2> 516077.0 5711976.0 1.40193 (109, Z> 
516177.0 5711976.0 2.76512 c 56, , 515277.0 5711176.0 1.75612 (152, 2) 
515377.0 3711876.0 1.62571 (152, 2) 515477.0 3711176.0 1.54928 (152, 2> 
515577.0 3711876.0 1.54914 (230, 2) 515677.0 5711876.0 1.50271 (230, 2) 
515171'.0 3711876.0 1.68695 (230, 2) 515877.0 3711876.0 1.19996 (230, 2> 
515977.0 3711876.0 2.12086 (230, 2) 516077.0 3711876.0 2.27404 (230, 2) 
516177.0 3711876.0 2.41531 (215, 2) 515277.0 3711776.0 1.69927 (187, 2) 
515377.0 3711776.0 1.37619 (187, 2> 515477.0 3711776.0 1.31960 (256, 2> 
515577.0 3711776.0 1.29250 (236, 2) 515677.0 3711776.0 1.09992 (256, 2> 
515171'.0 3711776.0 0.62201 (256, 2> 515877.0 3711776.0 0.54663 c 12, , 
515977.0 3711776.0 0.94785 c 12, , 516077.0 3711776.0 1.41864 c 57, 2) 
516177.0 3711776.0 1.28020 c 31, 3) 515277.0 5711676.0 1.57595 (117, 2) 
515377.0 3711676.0 1.19987 (187, 2> 515477.0 3711676.0 1.00457 (256, 2) 
515577.0 3711676.0 1.00286 C236, 2> 515677.0 3711676.0 0.93926 (235, 2) 
515171'.0 3711676.0 0.71138 (235, 2> 515877.0 5711676.0 0.90314 c 57, 2) 
515977.0 3711676.0 1.39092 c 57, 2) 516077.0 3711676.0 0.79542 c 31, 3) 

516177.0 3711676.0 2.31384 C264, 2> 515277.0 5711576.0 1.79533 (118, 2> 
515377.0 3711576.0 1.91397 (118, 2> 515477.0 3711576.0 1.91053 (118, 2> 
515577.0 3711576.0 1.66608 (118, 2> 515677.0 3711576.0 1.11918 (118, 2) 
515171'.0 3711576.0 1 .12491 c 57, 2> 515877.0 3711576.0 0.85533 c 57, 2) 
515977.0 3711576.0 o. 71102 c 31, 3) 516077.0 3711576.0 0.81326 (264, 2> 
516177.0 3711576.0 2.85236 (243, 2) 515277.0 3711476.0 2.39564 (118, 2> 
515377.0 3711476.0 2.28125 (118, 2) 515477.0 3711476.0 2.05230 (118, 2) 
515577.0 3711476.0 1.62044 (118, 2> 515677.0 3711476.0 1.21263 (118, 2> 
515171'.0 3711476.0 1.54367 (167, 2) 515877.0 3711476.0 1.29090 (167, 2> 
515977.0 3711476.0 0.73513 (167, 2) 516077.0 3711476.0 1.50004 (264, 2> 
516177.0 3711476.0 3. 77516 (243, 2> 511277.0 3709378.0 3.27483C (129, 1) 
512277.0 3709378.0 3.29120 c 57, 1) 513277.0 3709378.0 2.59142 (118, 3) 
514277.0 3709378.0 2.93497 (257, 1) 515277.0 3709378.0 2.61057 (244, 3) 
516277.0 3709378.0 2.20633 (278, 2> 517277.0 3709378.0 2.39754 c 66, 2> 
518277.0 3709378.0 4.17020 (314, 2) 519277.0 3709378.0 2.19709 c 91, 3) 
520277.0 3709378.0 1.74606 (345, 2> 521277.0 3709378.0 1.57891 (114, , 
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!522277.0 S7119J71.0 1.09765 ' 92, , 511277.0 J7D8378.0 2.75587 (188,1) 

512277.0 37118378.0 2.19156 (188, 3) 51:5277.0 :57118378.0 3-19561 (257, , 

514277.0 37118378.0 2.75254 ' 70, , 515277.0 :57118378.0 2.64274 (256, , 

516277.0 37118378.0 1.72022 (264, , 517277.0 37118378.0 3.94727 C:S51, 2) 

518277.0 37118378.0 2.124:55 ( 68, 2) 519277.0 :57118371.0 2.36116 (314, 2) 

520277.0 37118378.0 1.94550 ( 91, 3) 521277.0 37118378.0 1.S:S171 C:SZ7, 3) 

522277.0 37118378.0 1.50133 (345, 2) 511277.0 S7D'I378.0 2.24215 (188, 3) 

512277.0 370'1378.0 2.66317 (257, 1) 513277.0 370'1371.0 2.26923 (243, 3) 

514277.0 370'1378.0 2.36666 ( 70, 1) 515277.0 370'13:11.0 2.31117t (297, 3) 

516277.0 370'1378. 0 . 2.80153 (117, 1) 517277.0 370'1378.0 3.10146 (364, 1) 

518277 .o 370'1378.0 2.00741C (136, 1) 519277.0 370'1378.0 1.64516 (104, 1) 

520277.0 370'1378.0 1.15967 (314, 2) 521277.0 370'1378.0 1.57687 c 91, 3) 

522277 .o 370'1378.0 2.01023 (327, 3) 511277.0 37118378.0 2.20430 (188, 1) 

512277.0 3706378.0 1.19928 (243, 3) 513277.0 37118378.0 2.25589 ( 70, , 

514277.0 3706378.0 3.18366C (213, 1) 515277.0 37118378.0 2.29746 (256, , 

516277.0 3706378.0 2.79813 (117, 1) 517277.0 3706378.0 1.94451 (352, 2) 
518277.0 3706378.0 1.76542 ( 15, 1) 519277.0 37118378.0 1.64751 ( 95, 3) 

520277.0 3706378.0 1.68760 (104, 1) 521277.0 37118378.0 1.55539 (314, 2) 

522277.0 37118378.0 1.34191 (114, 1) 523277.0 37118378.0 1.99059 (327, 3) 

522402.0 3710378.0 0.98280 (327, 2> 522402.0 3711378.0 1.29111 ( 99, 1) 

522402.0 3712378.0 1.19809C ( 10, 3) 511277.0 3714176.0 1.06895C (191, 1) 

512277.0 3714176.0 1.75789 (162, 3) 513277.0 3714176.0 1.78930C C196, 1) 
514277.0 3714176.0 3.13001 I 51, 2> 515277.0 3714176.0 2.21914 (178, :5) 
516277.0 3714176.0 4.94833 1126, 3) 517277.0 3714176.0 3.09477 (222, 3) 
518277 .o 3714176.0 1.69146 (307, 2) 519277.0 3714176.0 1.24564 I 85, 2) 
520277.0 3714176.0 1.24954 (149, 1) 521277.0 3714176.0 1.29301 I 32, 2) 
522277.0 3714176.0 2.88035 I 23, 1) 511277.0 3715176.0 2.14450 I 30, 3) 
512277.0 3715176.0 4.35738C (169, 3) 513277.0 3715176.0 2.95810 ( 51, 2) 
514277.0 3715176.0 3.90887 1338, 3) 515277.0 3715176.0 2.99062C 1212, 1) 
516277.0 3715176.0 3.76053 1126, 3) 517277.0 3715176.0 1.11476 1247, 2> 
518277.0 3715176.0 1.49563 1307, 2) 519277.0 3715176.0 1.48733 (318, 2> 
520277.0 3715176.0 1.24228 (318, 2> 521277.0 3715176.0 1.50632C 1224, 1) 
522277.0 3715176.0 1.56789 1241, 1) 511277.0 3716176.0 3.6416ZC (169, 3) 
512277.0 3716176.0 2.28217 I 51, 2) 513277.0 3716176.0 3.80025C (132, 3) 

514277.0 3716176.0 3.20221C 1252, 1) 515277.0 3716176.0 3.70475 (183, 3) 
516277 .o 3716176.0 2.65033 (126, 3) 517277.0 3716176.0 1.81929 (247, 2) 
518277.0 3716176.0 1.17745 1222, 3) 519277.0 3716176.0 1.25237 (307, 2) 

520277.0 3716176.0 1.54088 1318, 2) 521277.0 3716176.0 1.19933 (318, 2) 
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522277.0 m•m.o D. 93444C em, u 511277.0 mn76.o Z.J7714 (163, 3) 
512277.0 5717176.0 3.96548 em, 3) 51S277.0 m7176.o 3.55575 em, 3) 
514277.0 5717176.0 2.523841: e290, 3) 515277.0 mn76.o 2.21611 (125, 3) 
516277.0 5717176.0 2.61526 (126, 3) 51n77.o 5717176.0 1.45715 em, Zl 
511277.0 3717176.0 1.49206 em, 3) 519277.0 3717176.0 1.17202C eJCI, 1) 
520277.0 3717176.0 1.07'912 e277, Zl 521277.0 m7176.o 1.27310 eSII, Zl 
522277.0 3717176.0 1.16929 eZDI, , 511277.0 5713176.0 1.53414C e191, 3) 
512277.0 3713176.0 1.Z5014C C271, 3) 513277.0 3713176.0 1.41995 C 11, Zl 
514277.0 3713176.0 2.21524 (161, 2) 511277.0 371211'6.0 1.32737 (215, 2) 
512277.0 3712176.0 1.55007 C215, 2l 513277.0 3712176.0 1.54014 c 56, 2) 
514277.0 3712176.0 1.91611C (160, 2) 511277 .o 3711176.0 1.54975C e227, 3) 
512277.0 3711176.0 3. 06988C (309. 3) 513277.0 3711176.0 1.56118 (239, 2) 
514277.0 3711176.0 2.14969 (118, 2) 511277.0 3709371.0 3.27483C C129, 1) 
512277.0 3709371.0 3.29120 c 57, 1) 513277.0 3709371.0 2.59142 (118,3) 
514277.0 3709371.0 2.93497 (257, 1) 515277.0 3709371.0 2.61057 e244, 3) 
516277.0 3709371.0 2.20633 C271, 2> 51n77.o 3709371.0 2.39754 c 66, 2) 
518277.0 3709371.0 4.17020 (314, 2) 519277.0 3709371.0 2.19709 c 91, 3) 
520277.0 3709378.0 1.74606 (345, 2) 521277.0 3709371.0 1.57191 (114, 1) 
522277.0 3709371.0 1.09765 c 92, 1) 511277.0 3708371.0 2.75587 (118,1) 
512277.0 3708371.0 2.19156 (118, 3) 513277.0 3708371.0 3.19568 CZ57, 1) 
514277.0 3708371.0 2.75254 c 70, 1) 515277.0 3708371.0 2.64274 C256, 1) 
516277.0 3708371.0 1.no22 (264, 1) 51n77.o 3708371.0 3.94n7 (358, 2) 
518277.0 3708378.0 2.12435 c 68, 2) 519277.0 3708378.0 2.36116 (314, 2) 
520277.0 3708378.0 1.94550 c 91, 3) 521277.0 3708371.0 1.53171 (327, 3) 
522277.0 3708378.0 1.50833 (345, 2) 511277.0 3707378.0 2.24215 (118, 3) 
512277.0 3707378.0 2.66317 (257. 1) 513277.0 3707371.0 2.26923 C243, 3) 
514277.0 3707378.0 2.36666 ( 70, 1) 515277.0 3707371.0 2.31117C (297, 3) 
516277 .o 3707378.0 2.80153 (187, 1) 51n77.o 3707371.0 3.10846 (364, 1) 

' 
I 511277 .o 3707378.0 2.00741C (136, 1) 519277.0 3707371.0 1.64516 (104, 1) 

520277.0 3707378.0 1.85967 (314, 2) 521277.0 3707371.0 1.57687 ( 91, 3) 
522277.0 3707378.0 2.08023 (327, 3) 511277.0 5706371.0 2.20430 (118, 1) 
512277.0 3706378.0 1.89928 (243, 3) 513277.0 3706371.0 2.25589 ( 70, 1) 
514277.0 3706371.0 3.18366C C283, 1) 515277.0 3706371.0 2.29746 (256, 1) 
516277.0 3706371.0 2. 79813 (187, 1) 51n77.o 3706371.0 1.94451 (352, 2) 
518277.0 3706371.0 1.76542 ( 15, 1) 519277.0 3706371.0 1.64751 c 95, 3) 
520277.0 3706378.0 1.68760 (104, 1) 521277.0 3706378.0 1.55539 (314, 2) 
522277.0 3706371.0 1.34191 (114, 1) 523277.0 3706371.0 1.99059 (327, 3) 
522402.0 3710371.0 0.91280 (327, 2) 522402.0 3711371.0 1.29111 c 99, 1) 
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122402.0 J712371.0 t.19109C c 10, !) 511277.0 !714176.0 1.06195C (191, 1) 
512277.0 !714176.0 1.'15719 (162, :u 51!277.0 J714176.0 1.7IPJOC (196, 1) 
514277.0 !714176.0 !. 1:S001 ( 51, 2) 515277.0 !714176.0 2.21914 (171, !) 

516277.0 !714176.0 4.94133 (126, !) 51n77.o !714176.0 !.09477 (222, !) 
511277.0 !714176.0 1.69146 (!07, 2) 519277.0 !714176.0 1.24564 ( 15, 2) 
520277.0 !714176.0 1.24954 (149,1) 521277.0 !714176.0 1.29!01 ( !2, 2) 
522277.0 3714176.0 2.11035 ( 23, 1) 511277.0 !715176.0 2.14450 ( !0, !) 
512277.0 3715176.0 4.35738C (169, 3) 513277.0 3715176.0 2.95810 ( 51, 2) 
514277.0 3715176.0 3.908117 (338, 3) 515277.0 37151i6.0 2.99062C (212, 1) 
516277.0 3715176.0 3.76053 (126, 3) 5tn77.o 5715176.0 1.81476 (247, 2) 
511277.0 3715176.0 1.49563 (307, 2) 519277.0 3715176.0 1.48733 (318, 2) 
520277.0 3715176.0 1.24228 (318, 2) 521277.0 3715176.0 1.50632C (224, 1) 
522277.0 3715176.0 1.56719 (241, 1) 511277.0 3716176.0 3.64162C (169, 3) 
512277.0 3716176.0 2.21217 ( 51, 2) 513277.0 3716176.0 3.aoo25c C132, 3> 
514277.0 3716176.0 3.20221C C252, 1) 515277.0 3716176.0 3.70475 (183, 3) 
516277.0 3716176.0 2.65033 (126, 3) 51n77.o 3716176.0 1.81929 (247, 2) 
511277.0 3716176.0 1.17745 (222, 3) 519277.0 3716176.0 1.25257 (307, 2) 
520277.0 3716176.0 1.54088 (318, 2) 521277.0 3716176.0 1.19933 (318, 2) 
522277.0 3716176.0 0.93444C (232, 1) 511277 .o 3717176.0 2.37714 (163, 3) 
512277.0 3717176.0 3.96548 (292, 3) 513277.0 3717176.0 3.53575 (338, 3) 
514277.0 3717176.0 2.52384C (290, 3) 515277.0 3717176.0 2.28681 (125, 3) 
516277.0 3717176.0 2.61526 (126, 3) 51n77.o 3717176.0 1.45715 (322, 2) 
518277.0 3717176.0 1.49206 (222, 3) 519277.0 3717176.0 1.8no2c c3os, 11 
520277.0 3717176.0 1.07912 (277, 2) 521277.0 3717176.0 1.27310 (318, 2) 
522277.0 3717176.0 1.16929 (208, 1) 511277 .o 3713176.0 1.53484C (191, 3) 
512277.0 3713176.0 1.25014C (271, 3) 513277.0 3713176.0 1.48995 ( 81, 2) 
514277.0 3713176.0 2.21524 (161, 2) 511277 .o 3712176.0 1.32737 (215, 2) 
512277.0 3712176.0 1.55007 (215. 2) 513277.0 3712176.0 1.54014 ( 56, 2) 
5142n.o 3712176.0 1.98611C (160, 2) 511277 .o 3711176.0 1.54975C (227, 3) 
512277.0 3711176.0 3.06988C (309, 3) 513277.0 3711176.0 1.56188 (239, 2) 
5142n.o 3711176.0 2.14969 (188, 2) 516500.0 3708100.0 3.48991C (282, 1) 
518100.0 3709350.0 3.96113 (104, 1) 514500.0 3708800.0 2.n734 ( 70, 1) 
517300.0 3714400.0 3.23800 (276, 1) 



I 
"••_j 

J 
j 

- I 

ZIID HIGH 
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* IECIIID IIGHEST I·IICIIR AVEIIAGE CIIIC£11TlATIOII (IIICIOGIAIIS/QJIIC IIETERl • 
* fROM ALL IOURCES * 

* fill THE DISCRETE RECEPI'OR POliTI * 

• I • • y. COli • (DAY ,PER.) • X • • y • COli. (DAT,PER.) . . . . . . . . . . . -. . . . . --. . . -. . . . . . -. -. . . -. -. . . . . . . . . . . . . . . -. -. . . . . . . -
51W'6.8 3711371.0 0.118944 (264, , 516411.0 3712159.0 2.50337 C121, 2l 
5166'19.3 3711159.0 1.436'19 C114, 2l 516679.3 3711378.0 2.43194 C314, 2l 
517079.3 3711378.0 1.1106911 C 92, 2l 517079.3 3711549.0 1.40720 c 92, , 

517530.5 3711488.0 1.50265 (200, 2) 517530.5 3711317.0 1.63544 C200, 2l 
518743.9 371nn.o 1.53867 C 55, 2l 518743.9 3711573.0 1.68662 (100, 2l 
519914.6 3711573.0 1.36926 (100, 2l 519914.6 3711171.0 1.17447 C 16, 2l 
520304.8 3n1111.o 1.35203 (327, 2l 520304.8 3711024.0 1.14804 C 16, 2l 
520707.2 3711024.0 1.21214 ( 99, 1) 520817.0 3711628.0 1.37845 (155, 2) 
520402.3 3712176.0 1.21236 C308, 2l 518707.2 3712176.0 1.24285 (324, 2) 
518707.2 3nwo.o 1.52672 (155, 2l 518280.4 3712030.0 1.54467 (155, 2l 
518280.4 3712250.0 1.52372 C 65, 2l 518060.9 3712335.0 1.51046 C206, 2l 
518060.9 3712878.0 2.53692 (148, 2l 517426.8 3712878.0 2.59014C (222, 2l 
517426.8 3713079.0 2.38624C (222, 2l 516993.9 3713079.0 2.30171 (209, 2) 
516993.9 3713280.0 1.91276 C209, 2l 516603.7 3713280.0 2.34372 (125, 2l 
516603.7 3712884.0 1.77264 (247, 2) 516372.0 3712884.0 2.65984 (126, 3) 
516372.0 3712798.0 2.39904 (126, 3) 516256.2 3712774.0 2.39646 (258, 2) 
516276.8 3711378.0 0.88944 (264, 1) 516264.6 3712122.0 6.03459 (126, 2) 
516264.6 3711598.0 0.83009 ( 52, 1) 516008.5 3712006.0 0.98247 (215, 2) 
516008.5 3712122.0 3.23889 ( 36, 1) 516115.2 3712189.0 3.61653 ( 51, 2) 
516179.3 3712061.0 10.47455 C 51, 2l 516179.3 3712122.0 4.14207 (230, 2) 
516264.6 3712122.0 6.03459 (126, 2) 515277.0 3711278.0 2.03986 (188, 2) 
515377.0 3711278.0 2.12712 (189, 2) 515477.0 3711278.0 1.79m (244, 2) 
515577.0 3711278.0 1.99615 (189, 2l 515677.0 3711278.0 1.86670 (167, 2) 
515m.o 3711278.0 2.15033 (167, 2) 515877.0 3711278.0 1.63876 (244, 2) 
515977 .o 3711278.0 1.42771 (167, 2l 516077.0 3711278.0 1.82898 (246, 2) 
516177.0 3711278.0 1.25951 (246, 2) 516277.0 3711278.0 1.39460 (358, _1) 
516377.0 3711278.0 1 .97!82 ( 75, 3) 516477.0 3711278.0 2.67118 (362, 3) 
516577.0 3711278.0 1.68540 (150, 2) 516677.0 3711278.0 1. 76401 ( 68, 2) 
516m.o 3711278.0 1.90510 (314, 2) 516877.0 3711278.0 1.95146 (123, 2) 
516977.0 3711278.0 2.41094 (142, 2) 517077.0 3711278.0 2.39663 ( 91, 3) 
517177.0 3711278.0 1.94213 ( 92, 2) 515277.0 3711178.0 2.13401 ( 57, 2) 
515377.0 3711178.0 2.15579 (244, 2) 515477.0 3711178.0 2.29533 (189, 2) 
515577.0 3711178.0 2.05692 (189, 2) 515677.0 3711178.0 1.93552 (167, 2) 
515m.o 3711178.0 2.08497 (167, 2) 515877.0 3711171.0 1.89318 (246, 2) 
515977.0 3711178.0 1.50013 C227, 2l 516077.0 3711178.0 2.04735 (246, 2l 
516177.0 3711178.0 1.60658 (238, 2) 516277.0 3711178.0 1.97877 (238, 2) 
516377.0 3711178.0 1.80078 (238, 2) 516477.0 3711178.0 1.86337 (358, 2) 
516577.0 3711178.0 1.41436 (143, 2) 516677.0 3711178.0 1.50435 (114, 2) 
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- l. P. • CMI)EM • CD IC:IEEM • IIIV/~ 11113 IIIIARY -
* IECDIID IIGHEST I·IIIIUI AVEIAGE CONCEIITIATICII CIIICI-/CUBIC IIETEl) * 

* fRill AI.L IOURCES * 
* fCil TilE DISCI£TE lECEPTCil POIMTI * 

• • • . ' . CON • CDAT,PEl.) • • • . ' . CON. CDAT,PEl.) . . . . . . . -. . . . . . . . -. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ----
516m.o mma.o 1.54954 (150, Zl 5161177.0 mma.o 1.?9145 (114, 2) 
516977.0 3711171.0 2.39598 (123, 2) 517077.0 m1111.o 2.70752 (142, 2) 
517177.0 3711178.0 2.92247 ( 91, 3) 515277.0 3711078.0 2.36927 (244, 2) 
515377.0 3711078.0 2.53555 (119, Zl 515477.0 3711071.0 2.16385 (119, Zl 
515577.0 3711071.0 2.06394 (266, Zl 515677.0 1711078.0 1.15431 (167, Zl 
515m.o 3nl078.0 , .191114 (167, 2) 5151177.0 1711071.0 1.112256 (244, 2) 
515977.0 3711078.0 2.022211 (246, Zl 516077.0 3711078.0 1.95207 (246, 2) 
516177.0 3711078.0 1.71720 (2311, 2) 516277.0 3711078.0 2.00759 (2311, Zl 
516377.0 3711078.0 1.16002 (2311, 2) 516477.0 3711078.0 1.97926 (141, 2) 
516577.0 3711078.0 I. 70549 (358, 2) 516677.0 1711071.0 1.25747 (149, 2) 

· 516m.o 3711078.0 1.56539 (150, 2) 516877.0 3711078.0 1.61566 (319, 2) 
516977.0 3711078.0 2.44459 (123, 2) 517077.0 3711071.0 2.60709 (123, 2) 
517177.0 3711078.0 2.80711 (142, 2) 515277.0 1710978.0 2.63945 (1119, 2) 
515377.0 3710978.0 2.47072 (266, 2) 515477.0 3710978.0 2.16697 (266, 2) • 
515577.0 3710978.0 1.118605 (266, 2) 515677.0 3710978.0 1. 71613 (159, 2) 
515m.o 3710978.0 1.79386 (227, 2) 515877.0 3710978.0 1.86647 (243, 2) 
515977.0 3710978.0 2.02170 (245, 2) 516077.0 3710971.0 2.12071 (256, 2) 
516177.0 3710978.0 1.94209 (141, 2) 516277.0 3710978.0 2.14089 (256, 2) 
516377 .o 3710978.0 1.95294 (105, 2) 516477.0 3710978.0 1.77510 (150, 2) 
516577.0 3710978.0 1.45407 (358, 2) 516677.0 3710978.0 1.55155 ( 66, 2) 
516m.o 3710978.0 1.45991 (150, 2) 516877.0 3710978.0 1.96021 (319, 2) 
516977 .o 3710978.0 1.99477 (319, 2) 517077.0 3710978.0 2.65721 (123, 2) 
517177.0 3710978.0 2. 71856 (123, 2) 515277.0 3710878.0 2. 70263 (266, 2) 
515377.0 3710878.0 2.44837 (266, 2) 515477.0 3710871.0 2.06232 (266, 2) 
515577.0 3710878.0 1. 741143 (159, 2) 515677.0 3710878.0 1. 75581 (264, 2) 
515m.o 3710878.0 1.88515 (245, 2) 515877.0 3710878.0 2.23417 (245, 2) 
515977.0 3710878.0 2.17868 (245, 2) 516077.0 3710878.0 2.93399 (256, 2) 
516177.0 3710878.0 2.21981 (158, 2) 516277.0 3710878.0 2.17971 (136, 2) 
516377.0 3710878.0 2.16539 (136, 2) 516477.0 3710878.0 1.84469 (167, 2) 
516577.0 3710878.0 1. 71126 (167. 2) 516677.0 3710878.0 1. 77171 (358, 2) 
516m.o 3710878.0 2.00061 C319, 2) 516877 .o 3710878.0 2.14936 ( 68, 2) 
516977.0 3710878.0 2.55077 (114, 2) 517077.0 3710878.0 2.26635 (123, 2) 
517177.0 3710878.0 2. 76093 (123, 2) 515277.0 3710771.0 2.72817 (266, 2) 
515377.0 3710778.0 2.24028 (266, 2) 515477.0 3710771.0 1.114008 (159, 2) 
515577.0 3710778.0 1.69570 (159, 2) 515677.0 3710771.0 1.19945 (264, 2) 
515m.o 3710771.0 2.23057 (245, 2) 515877.0 3710778.0 2.44875 (245, 2) 
515977.0 3710771.0 2.53316 C256, 2) 516077.0 3710778.0 2.65801 (243, 2) 
516177.0 3710778.0 2.34582 (158, 2) 516277.0 3710778.0 2.50166 (105, 2) 
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• ltCOIIII HIGHEST I•HCa AVOAGE CONCEtmATIOII (IIICRCIGUIIS/IDIC IETER) • 
• FaOII ALL SOURCES • 

• FOR TIE DISCRETE IECEPTIII I'CIIHTI • 

•I• . '. CON. CDAT,PEI.) • I • . ' . CON. CDAY,PEI.) .................................................................... 
515977.0 m0371.o 2.40540 (243, 2) 516077.0 1710371.0 2.11513 (151, Zl 
516177.0 m0371.o 2.46130 C151, 2> 516277.0 1710371.0 2.92292 (256, 2) 

516377.0 3710371.0 2.19077 C136, 2> 516477.0 3710371.0 2.44619 (136, 2) 

516577.0 3710371.0 2.60279 (351, 1) 516677.0 3710371.0 2.71124 ( 69, 2) 
516777.0 m0371.o 2.19165 (362, 3) 516177.0 3710371.0 2.41439 (362, 3) 

516977.0 3710371.0 . 1.96424 (319, 2) 517077.0 3710371.0 1.90209 (319, 2) 
517177.0 mo:s71.o 2.15414 (319, 2) 515277.0 3712276.0 1.96153 (129, 2) 
515377.0 3712276.0 1.66471 (129, Zl 515477.0 1712276.0 1.54471C (160, 2> 
515577.0 3712276.0 1.63492 (192, 2) 515677.0 3712276.0 1.42052C (199, 2) 
515777.0 3712276.0 1.44650 ( 36, 1) 515877.0 3712276.0 1.04952 ( 51, 2) 

515977.0 3712276.0 2.98760 ( 51, 2) 516077.0 3712276.0 1.85037 ( 85, 1) 
516177.0 3712276.0 1.49041 (322, 3) 516277.0 3712276.0 4.04191 (322, 3) 

I 516577.0 3712276.0 2.67616 (126, 2) 516477.0 3712276.0 0.95880 ( 91, 2) 
I 516577.0 3712276.0 0.56684 (102, 2) 516677.0 3712276.0 0.77404 (311, 2) 

516777.0 3712276.0 0.98749 ( 65, 2) 516877.0 3712276.0 1.29527 ( 15, 2) 
516977.0 3712276.0 1.53508 (206, 2) 517077.0 3712276.0 2.04587 (206, 2> 
517177.0 3712276.0 2.04622 (194, 2> 515277.0 3712376.0 1.67887 (161, 2> 
51~377.0 3712376.0 1.90134 (161, 2) 515477.0 3712376.0 2.02957 (161, 2) 
515577.0 3712376.0 1.96830 (161, 2> 515677.0 3712376.0 1.71122 (230, 2) 

' 515777.0 3712376.0 1.71099 (192, 2> 515877.0 3712376.0 2.99045 ( 51, 2> 
I· 

515977.0 3712376.0 2.82434 ( 51, 2> 516077.0 3712376.0 1.88401 ( 15, 1) 
516177.0 3712376.0 2.53855 (126, 2> 516277.0 3712376.0 3.72308 ( 91, 2> 
516377.0 3712376.0 2.92152 (322, 2> 516477 .o 3712376.0 0.92645 (121, 2) 
516577.0 3712376.0 0.81204 (205, 2> 516677.0 3712376.0 0.59051 (209, 2> 
516777.0 3712376.0 , .30032 (208, 2> 516877.0 3712376.0 2.00107 (208, 2> 
516977.0 3712376.0 2.14102 (208, 2) 517077.0 3712376.0 1.99629 (206, 2) 

' 

I 
517177.0 3712376.0 2.10771 (194, 2> 515277.0 3712476.0 2.34442 (161, 2) 
515377.0 3712476.0 2.33681 (210, 2> 515477 .o 3712476.0 1.95558 (210, 2> 

..1 515577.0 3712476.0 1.98403 (137, 2) 515677.0 3712476.0 2.24270 (230, 2) 
5.15777.0 3712476.0 1.99616 (192, 2> 515877.0 3712476.0 1.16125 ( 51, 2> 
515977.0 3712476.0 1.59220 (162, 2l 516077.0 3712476.0 1.22959C (203, 2) 

I 516177.0 3712476.0 3.38541 (122, 2) 516277.0 3712476.0 3.32306 C 91, 2l 
516377.0 3712476.0 2.70289 (126, 3) 516477.0 3712476.0 0.95315 (120, 3) 
516577.0 3712476.0 1.29080 (205, 2> 516677.0 3712476.0 1.04935 (121, 2) 

I 516777.0 3712476.0 1.42264 (205, 2l 516877.0 3712476.0 1.61576 (194, 2) 
516977.0 3712476.0 1.94316 (194, 2> 517077.0 3712476.0 2.01343 (194, 2> 
517177.0 3712476.0 2.21243 (206, 2) 515277.0 3712576.0 2.33849 (210, 2> 
515377.0 3712576.0 2.18203 (137, 2) 515477.0 3712576.0 2.23214 (161, 2) 
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• IECIIII NIGHEST I·IIOUI AVDAGE CONCEIITRATICII CIIICitOGIMS/aiiiC IIETER) 

• FRill ALL ICUICES • 
• FC11 TIE DISCIIETE IECEPTIII I'OIITI • 

• y. -- CDAT,PER,) -. . - y • CON. 

• 

CDAT,PO,) 

21111 NIGH 
I·HR 

IGRIIUPf ! 

.................................................................. 
515577.0 Jn2576.0 2.25514 C192, 2> 515677.0 Jn2576.D 2.W11 (137, 2) 

515777.0 Jn2576.D 1.96620 (192, 2> 515177.0 Jn2576.0 1.91914 (250, 2> 
515m.o Jn2576.0 1.55537 (162, 2> 516077.0 3712576.0 1.571167C CZ03, 2> 
516177.0 JnZ576.0 2.41474 (122, 2) 516277.0 Jn2576.0 2.92577 C 91, 2> 
516377.0 Jn2576.0 2.591181 (126, 3) 516477.0 3712576.0 1.00215 C:SZZ, 2> 
516577.0 3712576.0 0.97574 (251, 3) 516677.0 Jn2576.0 1.19115 (209, 2) 
516777.0 Jn2576.0 1.73366 C209, 2) 5161177.0 Jn2576.0 1.94510 (209, 2) 
516977.0 3712576.0 1.90537C czzz. 2) 517077.0 3712576.0 2.06264C CZZZ, 2) 
517177.0 3712576.0 2.14782C CZZZ, 2> 515277.0 37126'1'6.0 2.33537 (137, 2) 
515377.0 3712676.0 2.39539 C161, 2) 515477.0 3712676.0 2.19213 (230, 2) 
515577.0 3712676.0 2.95300 (137, 2) 515677.0 3712676.0 2.29591 (137, 2) 
515777.0 3712676.0 2.14003 C165, 2> 515877.0 3712676.0 2.01228 C162, 2> 
515m.o 3712676.0 1.72340 (145, 2) 516077.0 3712676.0 1.60938C (203, 2> 
516177.0 3712676.0 2.15443 C122, 2) 516277.0 3712676.0 2.11490 c 91, 2) 
516377.0 3712676.0 1.88500 (126, 3) 516477.0 3712676.0 1.17005 (233, 2) 
516577.0 3712676.0 1.25793C (203, 2> 516677.0 3712676.0 1.23933 C209, 2> 
516777.0 3712676.0 1.77295 (209, 2> 5161177.0 3712676.0 1.74648 C208, 2> 
516977.0 3712676.0 2.09112 (209, 2) 517077.0 3712676.0 2.240S3C (222, 2) 
517177.0 3712676.0 2.40953C 1222, 2> 515277.0 3712776.0 2.36469 (161, 2) 
515377.0 3712776.0 2.05184 (169, 2) 515477.0 3712776.0 2.59203 (230, 2) 
515577.0 3712776.0 2.74493 (137, 2) 515677.0 3712776.0 2.52873 (163, 2) 
515777.0 3712776.0 1.89576 (162, 2) 515877.0 3712776.0 1.89!>38 (145, 2) 
515977.0 3712776.0 1.62599C (203, 2) 516077.0 3712776.0 1.60842 (126, 2) 
516177.0 3712776.0 2.42745 (258, 2) 516277.0 3712776.0 2.00612 CZ58, 2> 
516377.0 3712776.0 2.04669 (125, 2) 516477.0 3712776.0 1.43427C 1203, 2> 
516577.0 3712776.0. 1.45447C (203, 2> 516677.0 3712776.0 1.22680C C203, 2) 
516777.0 3712776.0 1.67170 (209, 2) 516877.0 3712776.0 1.85106 (205, 2) 
516977.0 3712776.0 2.23747 (208, 2> 517077.0 3712776.0 2.19641C (222, 2> 
517177.0 3712776.0 2.49428C C222, 2> 515277.0 3712876.0 2.23642 (169, 2) 
515377.0 3712876.0 2.48629 (230, 2) 515477.0 3712876.0 2.72393 (137, 2) 
515577.0 3712876.0 2.37606 (163, 2) 515677.0 3712876.0 2.20197 (162, 2) 
515777.0 3712876.0 1.83158 (163, 2) 515877.0 3712876.0 1. 71504 (163, 2) 
515977.0 3712876.0 1.54700C C203, 2> 516077,0 3712876.0 2.05684 (122, 2) 
516177.0 3712876.0 2.59478 (258, 2) 516277.0 3712876.0 2.15376 CZ58, 2> 
516377.0 3712876.0 2.19584 (125, 2) 516477.0 3712876.0 1.50586C (203, 2) 
516577.0 3712876.0 1.56193C (203, 2) 516677.0 3712876.0 1.35578C (203, 2) 
516777.0 3712876.0 1.69119 (205, 2) 5161177.0 3712876.0 1.90557 (205, 2) 
516977,0 3712876.0 1.77107 (208, 2) 517077.0 3712876.0 2.40616 (209, 2) 
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517177.0 mza76.o 2.S21JIC (222, 2) 515277.0 m2976.o 2.42665 (210, 2) 
515377.0 m2976.o 2.93617 (137, 2) 515477.0 3712976.0 2.51151 (163, 2) 
515577.0 3712976.0 2.23791 (230, 2) 515677.0 1712976.0 2.12252 (163, 2) 
5tsm.o 3712976.0 1.1506J (163, 2) 515177.0 3712976.0 1.67217 (122, 2) 
515977.0 3712976.0 1.64301 (163, 2) 516077.0 3712976.0 2.44760 (126, 2) 
516177.0 m2976.o 3.16172 (251, 2) 516277.0 3712976.0 2.0652 (251, 2) 
516377.0 3712976.0 2.44563 (125, 2) 516477.0 3712976.0 1.52524 (145, 2) 
516577.0 3712976.0 1.11179 (247, 2) 516677.0 3712976.0 1.46901 (247, 2) 
516m.o 3712976.0 1.43198 (209, 2) 516177.0 3712976.0 1.93820 (209, 2) 
516977.0 3712976.0 1.98108 (114, 2) 517077.0 3712976.0 1.95947 (208, 2) 
517177.0 3712976.0 2.33616 (209, 2) 515277.0 3713076.0 2.97576 (230, 2) 
515377.0 3713076.0 2.57457 (163, 2) 515477.0 3713076.0 2.56404 (230, 2) 
515577.0 3713076.0 2.15044 (162, 2) 515677,0 3713076.0 2.02767 (163, 2) 
515m.o 3713076.0 1.14167 (163, 2) 515877.0 3713076.0 1.55302 (122, 2) 
515977.0 3713076.0 1.60567 (287, 2) 516077.0 3713076.0 2.43024 (126, 2) 
516177.0 3713076.0 2.94675 (258, 2) 516277.0 3713076.0 2.65663 (258, 2) 
516377 .o 3713076.0 2.47456 (125, 2) 516477.0 3713076.0 1.64240 ( 60, 2> 
516577.0 3713076.0 1.86464 (233, 2) 516677.0 3713076.0 1.91582 (247, 2) 
516m.o 3713076.0 1.58338 (233, 2> 516177.0 3713076.0 1.76452 (209, 2) 
516977.0 3713076.0 2.17616 (209, 2> 517077.0 3713076.0 1.96133 (114, 2) 
517177.0 3713076.0 2.10049 C20B, 21 515277.0 3713176.0 2.70923 (137, 2) 
515377.0 3713176.0 2.68221 (163, 2) 515477.0 3713176.0 2.02?89 (162, 2) 
515577.0 3713176.0 2.18943 (163, 2) 515677.0 3713176.0 1.94142 (163, 2> 

i 515m.o 3713176.0 1. 78438 (162, 2) 515877.0 3713176.0 1.66378 (122, 2) 
515977.0 3713176.0 1. 77138 (122, 2) 516077.0 3713176.0 2.77854 (126, 2> 

' j 
516177.0 3713176.0 3.12707 (258, 2) 516277.0 3713176.0 2.11580 (258, 2) 

' 

516377.0 3713176.0 2.74740 (125, 2) 516477.0 3713176.0 1.82632 ( 60, 2) 
' j 516577.0 3713176.0 2.04199 (125, 2> 516677.0 3713176.0 1.93537 (233, 2) 

516m.o 3713176.0 1.63340 (247, 2> 516177.0 3713176.0 1.63660 (209, 2) 
516977.0 3713176.0 1.95001 (209, 2) 517077.0 3713176.0 2.24705 (114, 2) 

' 517177.0 3713176.0 2.41361 (184, 2> 515277.0 3712176.0 2.11409 (210, 2> ,\ 515377.0 3712176.0 1,94374 (210, 2) 515477.0 3712176.0 1.16704C (160, 2) 
515577.0 3712176.0 1.48965 (210, 2) 515677.0 3712176.0 , .08785 (109, 2> 
515m.o 3712176.0 0.97000C (199, 2) 515877.0 3712176.0 1.34072 ( 36, 1) 
515977.0 3712176.0 1.49377 ( 36, 1) 516077.0 3712176.0 5.31662 ( 51, 2> 
516177.0 3712176.0 2.60720 ( 15, 1) 515277.0 3712076.0 , .93004 (210, 2> 
515377.0 3712076.0 1.12416 (210, 2> 515477.0 3712076.0 1.73216 (210, 2) 

I 515577.0 3712076.0 1.29216 (210, 2> 515677.0 3712076.0 0.93836 (210, 2) 
) 

c, l 
I 

\ ... Y 

l 
'e.) 

r 
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2IID NIGH 
I·MR 

IGICIIJPI ' - I. P. • CMDEM • CO ICaEEll • IIIV/LCIIG IIU IIIIMY -
• IECOIID NIGHEST I•IICIUI A'OEIAGE COMC£NTIIATIDII CIIICIIOGIAIIS/CUIIC IIETEI) • 

• FIOM ALL IOURC£1 • 
• fGI TilE OISCIIETE UC£PTCII POIMYI • 

• J[ • • y • COM. CDAY,PEI.) • J[ • . ' . COM. CDAY ,PEl.) -. . . . . . -. . . . . . . . -. . . . -. . . . . . . . . . -. . . . . . . . . . . . . . . . . . . . . . . . . . . . -- -
515777.0 !n2076.0 0.56974 (215, 2) 515177.0 1712076.0 0.66611 (140,1) 
515977.0 !n2076.0 0.97916 (230, 2) 516077.0 mzo76.o 2.14051 ( 56, I) 
516177.0 !n2076.0 1.03491 ( 51, 2) 515277.0 1711976.0 2.04743 (152, 2) 
515377.0 3711976.0 1.94491 (152, 2) 515477.0 ml976.o 1.66473 (152, 2) 
515577.0 !nl976.0 1.25417 (152, 2) 515677.0 3711976.0 0.75307 (152, 2) 
515777.0 3~1976.0 0.67644 (214, J) 515177.0 3711976.0 0.74192 (214, J) 
515977.0 1711976.0 0.64224 (261, 2) 516077.0 1711976.0 1.21763 (215, 2) 
516177.0 3711976.0 2.27139 (109, 2) 515277.0 3711876.0 1 .69322C (160, 2) 
515377.0 3711876.0 1.43022C (160, 2) 515477.0 37111'(6.0 1.277D9C (160, 2) 
515577.0 3711876.0 1.25503 (152, 2) 515677.0 3711876.0 1.15101 (109, 2) 
515777.0 3711876.0 1.27131 (109, 2) 515877.0 3711876.0 1.31768 (109, 2) 
515977.0 3711876.0 1.56764 (215, 2) 516077.0 3711876.0 1.95692 C215, 2) 
516177.0 3711876.0 2.01473 (230, 2) 515277.0 3711776.0 1.27813 (256, 2) 
515377.0 3711776.0 1.27398 (256, 2) 515477.0 3711776.0 1.15631 (152, 2) 
515577.0 3711776.0 1.03096 (144, 2) 515677,0 3711776.0 0.93170 (144, 2) 
515777.0 3711776.0 0.53197 (144, 2> 515877.0 3711776.0 0.34121 (217, 3) 
515977 .o 3711776.0 o. 70730 (109, 3) 516077.0 3711776.0 1.34535 (109, 3) 
516177.0 3711776.0 1.23518 ( 57, 2) 515277.0 3711676.0 1.47361 (239, 2) 
515377.0 3711676.0 1.19667 (239, 2) 515477.0 3711676.0 0.97921 (193, 2) 
515577.0 3711676.0 1.00158 (144, 2) 515677.0 3711676.0 0.90201 (144, 2) 
515777.0 3711676.0 0.64574 (228, 2) 515877.0 3711676.0 0.68856 (109, 3) 
515977.0 3711676.0 0.24628 (109, 3) 516077.0 3711676.0 o. 19408 ( 57, 2) 
516177 .o 3711676.0 0.62795 ( 20, I) 515277.0 3711576.0 1.48588 (193, 2) 
515377.0 3711576.0 1.52243 (193, 2) 515477.0. 3711576.0 1.47886 (193, 2) 
515577.0 3711576.0 1.28324 (193, 2) 515677.0 3711576.0 1.09527 (235, 2) 
515777.0 3711576.0 0.91077 (228, 2) 515877.0 3711576.0 0.54492 (190, 2) 
515977.0 3711576.0 o. 19080 (167, 2) 516077.0 3711576.0 0.09052 ( 20, 1) 
516177 .o 3711576.0 1.22872 (264, 2) 515277.0 3711476.0 1.74610 Cl93, 2) 
515377 .o 3711476.0 1.65039 (193, 2) 515477.0 3711476.0 1.52867 ( 57, 2) 
515577.0 3711476.0 1.43094 ( 57, 2> 515677.0 3711476.0 I. 19508 (156, 2) 
515777.0 3711476.0 1.20175 (156, 2) 515877.0 3711476.0 0.95183 (156, 2) 
515977.0 3711476.0 0.56724 (156, 2) 516077.0 3711476.0 0.69859 ( 20, 1) 
516177 .o 3711476.0 1.06187 ( 52, I) 511277.0 3709378.0 3.oazooc czaz. 1> 
512277.0 3709378.0 3.02231 (188, I) 513277.0 3709378.0 2.30472C C214, 1) 
514277.0 3709378.0 1.69316C C212, 1) 515277.0 3709378.0 2.32991 (243, 2) 
516277 .o 3709378.0 2.18204 C187, I) 517277.0 3709378.0 2.13114C (297, 2) 
518277.0 3709378.0 3.31390 (104, 1) 519277.0 3709378.0 1.87930 ( 79, 3) 
520277.0 3709378.0 1.21779 ( 92, 1) 521277.0 3709378.0 1.21983 (345, 2) 



I 

I ,I 

I 

'. _ _! 

I 
j 

1 
j 

•X• 

- l. P. • CMD£11_ • lCD ICIEEM • IIIV/LIIIG 19113 lliiAIY -
• IECIIID IIGII!ST I·IIIIUI AVEIAGE ICONCEITRATIIII (IIICIOGRAMS/CUIIC IIETEI) 

• Filii ALL ICIUIICES • 
• Fill tilE OliCIETE IECEPTGI POliTI • 

. ' . ICON. CDAY,PEI.) • X • . ' . ICON. 

• 

CDAY ,PEl.) 

2IID MIGH 
I·HR 

IGIDUPt 1 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -. . . . . . -. . . . ----
522277.0 37119371.0 1.04135 (295, II 511277.0 S70U71.0 1.75262 ( 

'· t) 512277.0 S70U71.0 1.52323 (157, t) 513277.0 S70U71.0 1.10607t (297, 3) 
514277.0 3708371.0 2.22410 (117, 3) 515277.0 S70U71.0 Z.15062 (244, 3) 
516277.0 S70U71.0 1.70669 (117, t) 517277.0 :S708371.0 :S.4J022 (:562, :S) 
511277.0 :5708371.0 1.09234 (:S19, t) 519277.0 S70U71.0 1.44011 ( 10, t) 
520277.0 S70U71.0 1.56J26 ( 79, :S) 521277.0 S70U71.0 1.W7J 019, :S) 
522277.0 3708371.0 1.:S1779 ( 76, :SI 511277.0 :S707J71.0 1.67JI6C ( 46, t) 
512277.0 3707:571.0 2.0:SD69 (111, 1) 513277.0 :S707J71.0 1.75626C (174, , 
514277.0 3707:571.0 1.167'94 (143, :S) 515277.0 :S707J18.0 2.20199 (156, t) 

516277.0 :S707J71.0 2.27171C ( 15, :S) 517277.0 :S707J71.0 2.93440 ( 76, 1) 

511277.0 3707:571.0 1.19446 ( 11, :S) 519277.0 :S707J71.0 1.61001 C:S19, 2) 
520277.0 3707:571.0 1 .:S9556 ( 10, 1) 521277.0 :S707J71.0 1.40579 (114, 1) 

522277.0 3707:571.0 1.76501 (319, 3) 511277.0 :5706371.0 2.144:S:S (157, 1) 
512277.0 3706371.0 1.79715C (172, 1) 513277.0 3706371.0 1.69191 (257, 1) 

514277.0 3706371.0 2.91172 (243, 3) 515277.0 3706371.0 2.20005C (264, 3) 
516277.0 3706371.0 2.33236C C 15, 3) 517277.0 :5706371.0 1.90174 ( 47, 1) 
511277 .o 3706378.0 1.64658 (:562, 3) 519277.0 :5706371.0 1.41374 (:S19, 1) 

520277 .o 3706378.0 1.21389 (:S19, 2) 521277.0 :5706378.0 1.32943C ( 10, 1) 
522277.0 3706378.0 1.30944 ( 91. 3) 523277.0 :5706371.0 1.62056 (285, 3) 
522402.0 3710378.0 0.12924C ( 44, 3) 522402.0 3711371.0 0.98511 (155, 2) 
522402.0 3712378.0 1.07134 (123, 3) 511277.0 3714176.0 0.96168 ( 31, 2) 
512277.0 3714176.0 1.46780 (292, 1) 513277.0 3714176.0 1.75427 (346, 3) 
514277.0 3714176.0 2.15719 (280, 2) 515277.0 3714176.0 1.99806 ( 93, 3) 
516277.0 3714176.0 3.7:57:57 (126, 2) 517277.0 3714176.0 3.02213C (148, 31 
518277.0 3714176.0 1.47845 (165, 2) 519277.0 3714176.0 1.15553 (318, 2) 
520277.0 3714176.0 1.19317 (241, 1) 521277.0 3714176.0 1. 17758C ( 54, 3) 
522277.0 3714176.0 1.24640 ( 32, 2) 511277.0 3715176.0 1.85939 (230, 3) 
512277.0 3715176.0 3.56226C (196, 1) 513277.0 3715176.0 1.72493 (163, 3) 
514277.0 3715176.0 3.17678 (293, 1) 515277.0 3715176.0 2.64630 (153, 1) 
516277.0 3715176.0 2.65221 ( 65, , 517277.0 3715176.0 1.30677 (127, 2) 
518277.0 3715176.0 1.48629 (184, 2) 519277.0 3715176.0 1.15551 (307, 2) 
520277.0 3715176.0 1.11185 ( 65, 2) 521277.0 3715176.0 1.28725C (232, 1) 
522277.0 3715176.0 1.43452 (149, 1) 511277.0 3716176.0 3.52444C (287, 3) 
512277.0 3716176.0 1.72814 (163, 3) 513277.0 3716176.0 3.31197 (293, 1) 
514277.0 3716176.0 2.77116 c329, 3i 515277.0 3716176.0 3.58565 (116, 3) 
516277.0 3716176.0 1.94323 ( 65, 1) 517277.0 3716176.0 1.37450 (121, 2) 
518277.0 3716176.0 1.07114 (277, 1) 519277.0 3716176.0 1.04606 (277, 2) 
520277.0 3716176.0 1.49209C (235, 3) 521277.0 3716176.0 1.10338 ( 65, 2) 



2IID HIGH 
I·HR 

IGROUH I 
- 1. P. • e-El • CO ICREEN • 111\1/I.GIIG 111J IIIWIY -

• IECOIIl IIGIIEST 1•1111111 AVERAGE CONC£HTRATIOII (IIICIOGIMS/CUIIC IlEfER) • 
• nCII ALL IIIJRC£1 • 

• FOI THE DISCRETE UCEPTOII POliTI • 

• I • . ' . CON. (DAY,PER.l • I • . ' . CON. CDAY,PER.) 
~, . . . . . -. . . . . -. . . . -. . ---. . -. -. . --. . . . . . . . . . . . -. . . . . -. . . . . . . . . . -. . . 

522402.0 Jn2371.D 1.071134 (123, 3) 511277.0 :1714176.0 0.961611 ( 31, 2) 
512277.0 Jn4176.0 1.46710 (292, 1) 51:1277.0 3n4176.o 1.75427 (:146, 3) 
514277.0 Jn4176.0 2.15719 CZID, Z> 515277.0 3714176.0 1.99806 ( 93, 3) 
516277.0 Jn4176.0 3.73737 C1Z6, 2) 517277.0 :1714176.0 S.02213C (141, J) 
511277.0 3714176.0 1.47145 (165, 2) 519277.0 3714176.0 1.15553 CS11, Zl 
520277.0 3714176.0 1.19317 (241, , 521277.0 3714176.0 1. 17751C ( 54, J) 

522277.0 3714176.0 1.24640 ( JZ, 2) 511277.0 sn5176.o 1.15939 (230, 3) 
512277.0 3715176.0 3.56226C (196, 1) 513277.0 3715176.0 1.72493 (163, 3) 

514277.0 3715176.0 3.17671 (293, , 515277.0 3715116.0 2.64630 (153, , 

516277.0 3715176.0 . 2.65221 ( 65, 1) 517277.0 3715176.0 1.30677 (127, 2) 
511277.0 3715176.0 1.41629 (114, 2) 519277.0 3715176.0 I. 15551 (307, 2) 
520277.0 3715176.0 1.11185 ( 65, 2) 521277.0 3715176.0 1.287Z5C CZJ2, 1) 
522277.0 3715176.0 1.43452 (149, 1) 511277.0 3716176.0 3.52444C (287, 3) 
512277;0 3716176.0 1.72814 C163, 3) 513277.0 3716176.0 3.31897 (293, ,, 

514277.0 3716176.0 2. 77116 (329, 3) 515277.0 3716176.0 3.51565 (116, 3) 
516277.0 3716176.0 1.94323 ( 65, 1) 517277.0 3716176.0 1.37450 (121, 2) 
511277.0 3716176.0 1.07114 (277, 1) 519277.0 3716176.0 1.04606 (277, 2> 
520277.0 3716176.0 1.49209C (235, 3) 521277.0 3716176.0 1.10338 ( 65, 2l 
522277.0 3716176.0 0.85778 (224, 3) 511277.0 3717176.0 2.02938C (313, 1) 

I 512277.0 3717176.0 3.57993C (132, 3) 513277.0 3717176.0 2.79563 (329, 3) 
514277.0 3717176.0 2.43097 ( 93, 3) 515277.0 3717176.0 2.13419 (324, 3) 
516277.0 3717176.0 2.02168 ( 65, 1) 517277.0 3717176.0 1.37707 (121, 2) 
511277.0 3717176.0 1.14166 (240, 3) 519277.0 3717176.0 1.14004 (277, 1) 
520277.0 3717176.0 0.92042 (307, 2l 521277.0 3717176.0 1.22924C (235, 3) 
522277.0 3717176.0 1.05713 (318, 2> 511277.0 3713176.0 1.42046C (271, 3> 
512277.0 3713176.0 1.17495 (129, 2) 513277.0 3713176.0 1.31135 (129, 2> 
514277.0 3713176.0 2.04790 ( 88, 2> 511277.0 3712176.0 1.30163C (171, 3> 
512277.0 3712176.0 1.51300C (171, 3) 513277.0 3712176.0 1.53386 (215, 2> 
514277.0 3712176.0 1.90566 ( 56, 2) 511277.0 3711176.0 1.52801C (279, 3> 
512277 .o 3711176.0 1.69970 (245, 3) 513277.0 3711176.0 1.49022 (282, 2> 
514277.0 3711176.0 1.58009 (175, 2> 516500.0 3708100.0 3.43134C (298, 3) 
518100.0 3709350.0 3.38003 (319, 2> 514500.0 3708800.0 2.36597 (187, 3> 
517300.0 3714400.0 3.16754 em, J> 

.J 

I 

'J 



IIAX 50 
I·HR 

-DUPI .1 
- I. P. • CNIIEI • CD ICIEEI • IIIV/LDIG 1913 IIIWIT -

*50 IIAXI- I•IICIUI AVERAGE CONCENTIIATIDI CIIICIOGRAIIS/QIIIC IETEII) • 

* FICIIALLIIIIICES* 

I YCIETEIS) I YCIETEIIS) 
OR OR OR OR 

IWIGE DIHCTIDI IWIGE DIIECTIDI - CON. PEl. DAY CIETEIS) (DEGREES) IWIK CON. PEl!. DAY (IETEIS) (DEGREES> . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
1 10.58920 2 230 516179.:1 :1712061.0 26 4.4n26 2 126 516277.0 1712676.0 
2 10.47455 2 51 516179.:1 :1712061.0 27 4.40855 2 24:S 515177.0 1710571.0 
:s 1.96774 2 z:so 516177.0 :1712076.0 21 4.3573BC J 169 512277.0 1715176.0 
4 1.14200 2 126 516277.0 1712276.0 29 4.357~ 3 169 512277.0 :1715176.0 
5 1.03498 2 51 516177.0 :1712076.0 30 4.:11901 1 JZ:S 516264.6 1712122.0 
6 7.14197 2 126 516277.0 3712:176.0 Jl 4.31901 1 JZ:S 516264.6 3712122.0 
7 6.99193 2 Z:SD 516077.0 3712176.0 32 4.30776 2 243 515m.o 3710378.0 
I 6.18799 2 126 516277.0 3712476.0 33 4.27927 2 Z:SD 515877.0 3712:176.0 
9 6.15289 2 122 516264.6 3712122.0 34 4.25587 2 126 516256.2 1712774.0 

10 6.15289 2 122 516264.6 :1712122.0 J5 4.22863 2 24J 515877.0 3710671.0 , 6.03459 2 126 516264.6 1712122.0 36 4.22433 2 24J 515877.0 3710471.0 
12 6.03459 2 126 516264.6 3712122.0 37 4.111016 2 14 516177.0 3712076.0 
13 5.60567 2 Z:SO 516115.2 1712189.0 31 4.17020 2 314 518277.0 3709378.0 
14 5.37925 2 126 516277.0 3712576.0 39 4.17020 2 314 518277.0 3709378.0 
15 5.35981 I 15 516179.3 3712061 .D 40 4.15491 3 91 517177.0 3711078.0 
16 5.31662 2 51 516077.0 3712176.0 41 4.14207 2 Z:SO 516179.3 3712122.0 
17 5.01455 2 14 516179.3 3712061.0 42 4.09716 2 243 515977.0 3710778.0 
18 4.94133 3 126 516277.0 3714176.0 43 4.01763 2 243 515m.o 3710478.0 
19 4.94133 3 126 516277.0 3714176.0 44 4.04191 3 322 516277.0 3712276.0 
zc 4.74702 3 322 516264.6 3712122.0 45 4.01961 2 243 515977.0 3710878.0 
21 4. 74702 3 322 516264.6 3712122.0 46 4.01715 2 358 516677.0 J71047s.o 
22 4.64948 1 85 516177.0 3712076.0 47 3.99459 2 126 516177.0 3712976.0 
z:s 4.63625 2 230 515977.0 3712:176.0 48 3.96790 2 256 516077.0 :1710478.0 
24 4.60018 1 85 516179.3 3712122.0 49 3.96548 3 292 512277.0 :1717176.0 
25 4.55809 2 Z:SO 515977.0 3712276.0 50 :1.96548 3 292 512277.0 3717176.0 



SECTION H.14 

Woodward .Clyde 
Consultants 

1984 MODELING OUTPUT FOR CO ISCST 
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I; 

. 

• I • 

- l. P. • -EI • C:O ICIEEI • INY/UIIG 1914 IJUIIT 

• IIGIIEST I•IIIJR AVERAGE -CEITIATICIII (IIICICIGIAM/CUIIC IIETER) 
• FICIII ALL IOURCES • 

• FCII TilE DISCRETE RECEPTCIII I'OIITS • 

. '- -· COAT ,PEl.) • I • -'. 

-
• 

-· CDAT,PER.) 

IIGH 
I•HR 

IGRCIUH 1 

···························································-----
517177.0 3712176.0 2.62251 C235, 2> 515277.0 3712976.0 2.50121 (251, 2) 

515377.0 5712976.0 2.39266 C 98, 2> 515477.0 3712976.0 2.05524 C 98, 2> 
515577.0 3712976.0 1.59610 (111, 2> 515677.0 3712976.0 1.46093 (233, 2) 

515m.o 3712976.0 1.75250 (132, 2) 515177.0 3712976.0 2.11511 (250, 2> 
515977.0 5712976.0 2.54351 czso, 2> 516077.0 5712976.0 3.04118 (153, 2> 
516177.0 3712976.0 3.7790S (111, 2) 516277.0 3712976.0 3.16196 (127, 2> 
516377.0 3712976.0 4.42353 (127, 2) 516477.0 3712976.0 3.34396 (127, 2) 
516577.0 3712976.0 2.42316 (154, 2) 516677.0 3712976.0 2.19019 (154, 2) 

516m.o 3712976.0 1.99428 (154, 2) 516877.0 371297~.0 2.11866 (174, 2> 
516977.0 3712976.0 2.06250C (190, 2> 517077.0 3712976.0 2.14922 (235, 2) 
517177.0 3712976.0 2.59647 <235, 2> 515277.0 3713076.0 2.53505 ( 98, 2> 
515377.0 3713076.0 2.35366 ( 98, 2> 515477.0 3713076.0 1.68580 (118, 2> 
515577.0 3713076.0 1.47253 1250, 2> 515677.0 3713076.0 1.74968 (233, 2) 

515m.o 3713076.0 1.91572 (132, 2) 515877.0 3713076.0 2.15876 (250, 2> 
515977.0 3713076.0 2.52104 (250, 2> 516077.0 3713076.0 3.08056 (153, 2) 
516177.0 3713076.0 3.34056 (153, 2) 516277.0 3713076.0 3.97422 (127, 2> 
516577.0 3713076.0 4.22228 (127, 2> 516477.0 3713076.0 3.65693 (127, 2) 
516577.0 3713076.0 2.52399 (154, 2) 516677.0 3713076.0 2.33584 (154, 2> 
516m.o 3713076.0 2.13550 (154, 2) 516877.0 3713076.0 2.09974 (174, 2> 
516977.0 3713076.0 2.16254 (174, 2l 517077.0 3713076.0 2.09489C (190, 2l 
517177.0 3713076.0 2.53406 (235, 2> 515277.0 3713176.0 2.58974 ( 98, 2l 
515377.0 3713176.0 1.83173 C 98, 2> 515477.0 3713176.0 1.59531 (118, 2l 
51:i577.0 3713176.0 1.59387 (233, 2) 515677.0 3713176.0 1.83578 (233, 2l 
515m.o 3713176.0 2.05811 (312, 2l 515877.0 3713176.0 2.33996 <250, 2l 
515977.0 3713176.0 2.62178 (153, 2) 516077.0 3713176.0 3.51511 (153, 2) 
516177.0 3713176.0 3.53071 (153, 2) 516277 .o 3713176.0 4.01257 (127, 2) 
516577.0 3713176.0 4.53092 (127. 2) 516477.0 3713176.0 3.86998 (127, 2) 
516577.0 3713176.0 2.56916 (154, 2> 516677.0 3713176.0 2.35719 (171, 2) 
516m.o 3713176.0 2.14427 (154, 2> 516877.0 3713176.0 2.03682 (174, 2) 
516977 .o 3713176.0 2.12682 (174, 2) 517077.0 3713176.0 2.07294 (174, 2) 
517177.0 3713176.0 2.48600 (235, 2l 515277.0 3712176.0 1.49703 <138, 2> 
515377.0 3712176.0 1.31351C 1226, 2> 515477.0 3712176.0 1.29989C (226, 2l 
515577.0 3712176.0 1.47700 (237, 2l 515677.0 3712176.0 1.83656 (237, 2> 
515m.o 3712176.0 2.00575 (237. 2) 515877.0 3712176.0 1.71045 (237, 2l 
515977.0 3712176.0 0.90058 (237, 2l 516077.0 3712176.0 6.02038 ( 98, 2> 
516177.0 3712176.0 5.07446 1312, 2l 515277.0 3712076.0 1.80680 (201, 2> 
515377.0 3712076.0 1.58211 (201, 2) 515477.0 3712076.0 1.44116C (226, 2l 
515577.0 3712076.0 1.15881 (125, 2> 515677.0 3712076.0 0.97652 (237, 2> 



HIGH 
I·MR 

IGRCIUH 1 

- l. P. • -·· • CD KlEEN • IIIY/LIIIG 1914 IJIIAIIY -
• IIGHEST I·IIIJR AVERAGE CDHC£11TIATJOII (lllctoGIMS/CUIIC IETERI • 

* FROII AI.L IOUIIC£1 * 
• FOR TIE DJSCRm I£C£PT .. JIOIIITI • 

·•· . '. CDH • (OAT,PO.I • X • . ' . COli. CDAY,PEI.I . . . . . . . -. . . . . . . . -. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -. . . . -. . 
515777.0 m2076.o 1.:SS596 em, 21 515177.0 mzo76.o 1.91017 em, 21 
515977.0 3712076.0 2.29637 C237, 21 516077.0 3711076.0 1.15025 C237, 21 
516177.0 mzo76.o 9.12241 C 91, 21 515277.0 m1976.o 2.07767 (249, 21 
515377.0 3711976.0 2.04105 (202, 21 515477.0 3711976.0 1.91959 C202, 21 
515577.0 3711976.0 1.51901 C202, 21 515677.0 3711976.0 1.04146 C202, 21 
s1sm.o m1976.o 0.73339 ( 69, 31 515877.0 3711976.0 o.t4m (245, 21 
515977.0 3711976.0 1.46415 C245, 21 516077.0 3711976.0 1.66170 (237, 21 
516177.0 3711976.0 1.25418 (159, 31 515277.0 3711176.0 2.24735 (249, 21 
515377.0 3711876.0 2.17072 (202, 21 515477.0 37111~6.0 2.21050 (202, 21 
515577.0 3711176.0 1.96160 (202, 21 515677.0 3711176.0 1.37535 (202, 21 
515m.o 3711876.0 0.13740 (212, 21 515877 .o 3711176.0 0,9U46 (212, 21 
515977.0 3711876.0 1.18250 (212, 21 516077.0 3711876.0 1.72603c C294, 31 
516177.0 3711876.0 3. 14159C (294, 31 515277.0 3711776.0 2.05003C (182, 21 
515377.0 3711776.0 2.05712 (202, 21 515477.0 3711776.0 2.08647 (202, 21 
515577.0 3711776.0 1.89109 (202, 21 515677.0 3711776.0 1.38164 (202, 21 
515m.o 3711776.0 1.17845 (212, 21 515877.0 3711776.0 1.60243 (339, 31 
515977.0 3711776.0 1.79751 (339, 31 516077.0 3711776.0 1.16164 (339, 31 
516177.0 3711776.0 3.93848 (211, 21 515277.0 3711676.0 1.90745C (182, 21 
515377.0 3711676.0 1.87492 (203, 21 515477.0 3711676.0 1.94328 (203, 21 
515577.0 3711676.0 1.79443 (203, 21 515677.0 3711676.0 1.34730 (203, 21 
515m.o 3711676.0 0.79214 (339, 31 515877.0 3711676.0 0.63245 (321, 11 
515977.0 3711676.0 2.06766 (211, 21 516077.0 3711676.0 3. 72630 (211, 21 
516177.0 3711676.0 1.90825 (211, 21 515277.0 3711576.0 2.25296 (203, 21 
515377.0 3711576.0 2.34620 (203, 21 515477.0 3711576.0 2.31372 (203, 21 
515577.0 3711576.0 2.04846 (203, 21 515677.0 3711576.0 1.40341 C203, 21 
515m.o 3711576.0 1.27308 (211, 21 515877.0 3711576.0 3.01546 (211, 21 
515977.0 3711576.0 3.68910 (211, 21 516077.0 3711576.0 2.26730 (211, 21 
516177.0 3711576.0 2.82457 (128, 3) 515277.0 3711476.0 2.39601 (203, 21 
515377.0 3711476.0 2.30709 (203, 21 515477.0 3711476.0 2.08566 (203, 21 
515577.0 3711476.0 1.63641 (203, 21 515677 .o 3711476.0 2.22534 (211, 21 
515m.o 3711476.0 3.53632 (211, 21 515877.0 3711476.0 3.50101 (211, 21 
515977.0 3711476.0 2.46989 (211, 21 516077.0 3711476.0 0.92202 (211' 21 
516177.0 3711476.0 1.88423 (223, 21 511277.0 37W378.0 2.58086 (136, 3) 
512277.0 3709378.0 5.38433 C 21, 1 I 513277.0 3709378.0 2.94Z35C C327, 11 
514277.0 3709378.0 3.48546 (263, 11 515277.0 3709378.0 3.42188 ( 11, 11 
516277.0 3709378.0 2.57103 (151, 21 517277.0 3709378.0 2.25034 (149, 31 
518277.0 3709378.0 3.18061 (106, 21 519277.0 3709378.0 2.30077 ( 58, 21 
520277.0 3709378.0 1.86275 ( 88, 21 521277.0 3709378.0 1.65609 ( 88, 21 
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• FICII ALL IOURCES • 

• fill TilE DIICUTE UCEPTGI PDIIITI • 
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-
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MIGH 
I·HR 

SGRauH 1 

. . . . . . . . . . -. . . . . -. . . . . . . . . . . . . . . . . . . -. . . . . . -. . . . . . . . . . . -. . . . . . --
522277.0 S?D9371.0 1.46291 ( 95, , 511277.0 J7D1371.0 2.00419 (262, 3) 

512277.0 370al78.0 3.10531 (261, 3) 513277.0 J7DI371.0 3.38032 (263, , 

514277.0 Jl'Oal71.0 3.35910 (260, 1) 515277.0 J7DI371.0 z. 15335 (211, , 

516277.0 Sl'Oal71.0 2.10684 (11, 2) 517277.0 370al71.0 2.90513 C SO, 2> 
511277.0 Jl'D&l71.0 1.14400 (149, 3) 519277.0 J7DI371.0 1.92397 ( ... J) 
520277.0 370al71.0 1.m1o (315, 2) 521277.0 J7DI371.0 1.57121 (112, 3) 
522277.0 Jl'Oal71.0 1.46262 ( •• 2) 511277.0 3707371.0 3.60410 (261, 3) 

512277.0 3707371.0 2.60215 (263, 1) 513277.0 3707371.0 2.62691 (326, 3) 

514277.0 3707378.0 2.92671 ( 11, 1) 515277.0 3707371.0 4.25497C (200, 1) 
516277.0 3707371.0 2.47973 ( 18, 2) 517277.0 3707378.0 3.68022 ( 37, 1) 

511277.0 3707378.0 2.13004 ( 90, 1) 519277.0 3707378.0 1.73276 (106, 2) 
520277.0 3707371.0 1.66164 ( •• 3) 521277.0 3707378.0 1.62504 ( 35, 3) 
522277.0 3707378.0 1.33030 c sa, 2> 511277.0 3706378.0 1.96681 (263, 1) 

512277.0 3706378.0 3.13296 (260, 3) 513277.0 3706378.0 3.39679 (261, 1) 

514277.0 3706378.0 3.54090 (325, 3) 515277.0 3706378.0 2.30939 (308, 1) 
516277.0 3706378.0 2.22607 ( 18, 2) 517277.0 3706378.0 3.81987C ( 30, 3) 
511277.0 3706378.0 1.71741 ( 30, 2) 519277.0 3706378.0 1.34775 (149, 3) 
520277.0 3706378.0 1.53279 (106, 2) 521277.0 3706378.0 1.46754 c as, 3> 
522277.0 3706378.0 1.70082 ( 35, 3) 523277.0 3706378.0 1.4212BC (357, 1) 
522402.0 3710378.0 0.98281 (114, 2) 522402.0 3711378.0 1.92182C C 7, 1) 
522402.0 3712378.0 1.15873 ( 36, 1) 511277.0 3714176.0 1.74935 ( 92, 3) 
512277.0 3714176.0 2.36951 (125, 3) 513277.0 37\4176.0 1.61704 (109, 2) 
514277.0 3714176.0 3.09617 ( 98, 2) 515277.0 3714176.0 4.75514 (312, 2) 
516277.0 3714176.0 5.29228 (159, 2). 517277.0 3714176.0 3.67933 (255, 1) 
518277.0 3714176.0 1.85950 (235, 2) 519277 .o 3714176.0 1.68022 (343, 2) 
520277.0 3714176.0 1.50223 (181, I) 521277.0 3714176.0 0.96877 (180, 3) 
522277.0 3714176.0 0.97174C (100, 1) 511277.0 3715176.0 3.09864 (125, 3) 
512277.0 3715176.0 4.64897C (251, I) 513277.0 3715176.0 2.74935 ( 98, 2) 
514277.0 3715176.0 3.82638 C252, 1) 515277.0 3715176.0 3.53996 ( 46, 1) 

516277.0 3715176.0 3.65316 (159, 2) 517277.0 3715176.0 1.32802 ( 54, 3) 
518277.0 3715176.0 1.92577 ( 41, 2) 519277.0 3715176.0 1.33299 (168, 2) 
520277.0 3715176.0 1.27485 (343, 2) 521277 .o 3715176.0 1.33131 (181, 1) 
522277.0 3715176.0 1.22025 (181, 1) 511277.0 3716176.0 3.62974C (251, 1) 
512277.0 3716176.0 2.31378 (250, 3) 513277.0 3716176.0 3.75746 ( 31, 3) 
514277.0 3716176.0 3.53633 (312, 2) 515277.0 3716176.0 4.33294 ( 45, 3) 
516277.0 3716176.0 2.44727 (159, 2) 517277.0 3716176.0 1.70017 (116, 1) 
518277.0 3716176.0 1.31821 (255, 1) 519277.0 3716176.0 1.33892 ( 41, 2) 
520277.0 3716176.0 1.16457 (356, 2) 521277.0 3716176.0 1.41617 (134, 1) 
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- 1. P. • -EN .. • CO ICitEEII • IIIV/LCIIG 1114 IIIIAIIY 

• IIGHEST 1-IKIUR AVEIAGE COIICENTRATIOII (IIICIOGRAIIS/CIIIIC IETER) 
' • FIOII ALL IQJRCES • 

• fill TIE DISCIETE RECEPTDI POIIITI • 
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-
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COli. CDAT ,PEl,) 
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I·HR 

IGltOUH I 

. . . . . . . . . . . . -. . . . . . . . . . . . . -. ---. . . . . . . . . . . . . . . . . . . . . . . . . . . . . --. . 
522277.0 1716176.0 1.11366 (343, Z) 511277.0 1717176.0 3.55909 (250, 3) 

512277.0 1717176.0 3.10941 ( Sl, 3) 513277.0 1717176.0 3.55763 (156, 3) 

514277.0 3717176.0 3.19161 (311, 3) 515277.0 1717176.0 Z.I7291C (333, 3> 
516277.0 1717176.0 2.29112 (159, Zl 517277.0 1717176.0 1.74049 (116, I) 
511277.0 1717176.0 1.51424 (547, ,, 519277.0 3717176.0 1.71415 (547, Zl 
520277.0 1717176.0 I.Z6929C ( 5, 3) 521277.0 1717176.0 0.97935 C356, Zl 
522277.0 3717176.0 1.26929 (154,1) 511277.0 1713176.0 1.91652 (561, , 

512277.0 1713176.0 1.27346 ( 41, 2) 513277.0 3713176.0 1.50170 ( 71, 3) 

514277.0 1713176.0 2.47752 (109, 2) 511277.0 3712176.0 1.11289 (139, 2) 

512277.0 3712176.0 1.51307 (139, 2) 513277.0 3712176.0 1.42950 (201, 2) 

514277.0 3712176.0 1.96129 (201, 2) 511277.0 3711176.0 2.68403 (lSI, 1> 
512277.0 3711176.0 3.28130 (137, I) 513277.0 3711176.0 2.09500 (339, 3) 

514277.0 3711176.0 2.56515 (139, 3) 511277.0 3709378.0 2.58086 (156, 3) 

512277.0 3709378.0 5.38433 ( 21, 1) 513277 .o 3709378.0 2.94235C (327, 1) 

514277.0 3709378.0 3.41546 (263, 1) 515277.0 3709378.0 3.42188 ( 11, 1) 

516277.0 3709378.0 2.57103 (151, 2> 517277.0 3709378.0 2.25054 (149, 3) 
518277.0 3709378.0 3.18061 (106, 2> 519277.0 3709378.0 2.30077 ( 58, 2) 
520277.0 3709378.0 1.86275 c ee, 2> 521277.0 3709378.0 1.65609 c ee, 2> 
522277.0 3709378.0 1.46291 ( 95, 1) 511277.0 3701378.0 2.00419 (262, 3) 
512277.0 3701378.0 3.10531 (261, 3) 513277.0 3708378.0 3.38032 (263, 1) 

514277.0 3708378.0 3.35910 (260, 1) 515277.0 3701378.0 2.15335 (211, 1) 
516277.0 3701378.0 2.10684 ( 18, 2> 517277.0 370137!1.0 2.90513 ( 30, 2) 
518277 .o 3708378.0 1.84400 (149, 3) 519277.0 3701378.0 1.92397 c ee, 3> 
520277.0 3708378.0 1. 77110 (315, 2> 521277.0 3708378.0 1.57121 (112, 3) 
522277.0 3708378.0 1.46262 c ee, 2> 511277.0 3707378.0 3.60480 (261, 3) 
512277.0 3707378.0 2.60215 (263, , 513277.0 3707378.0 2.62698 (326, 3) 
514277 .o 3707378.0 2.92671 ( 11, , 515277.0 3707378.0 4.25497C (200, 1) 
516277 .o 3707378.0 2.47973 ( 18, 2> 517277.0 3707378.0 3.68022 ( 37, , 
518277.0 3707378.0 2.83004 ( 90, , 519277.0 3707378.0 1.73276 (106, 2> 
520277.0 3707378.0 1.66864 c ee, 3> 521277.0 3707378.0 1.62504 ( 35, 3) 
522277.0 3707378.0 1.33030 ( 58, 2> 511277.0 3706378.0 1.96681 (263, 1) 
512277 .o 3706378.0 3.13296 (260, 3) 513277.0 3706378.0 3.39679 (261, , 

514277.0 3706378.0 3.54090 (325, 3) 515277.0 3706378.0 2.30939 (308, 1) 
516277.0 3706378.0 2.22607 ( 18, 2) 517277.0 3706378.0 3.11987C ( 30, 3) 
518277 .o 3706378.0 1.71741 ( 30, 2) 519277.0 3706378.0 1.54775 (149, 3) 
520277.0 3706378.0 1.53279 (106, 2) 521277.0 3706378.0 1.46754 c ee, 3> 
522277 .o 3706378.0 1.70082 ( 35, 3) 523277.0 3706378.0 1 ,42128C (357, 1) 
522402.0 3710378.0 0.98281 (114, 2) 522402.0 3711378.0 1.92882C ( 7, 1) 
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522402.0 3712371.0 1.1!5173 ( 36, 1) 511217.0 1714176.0 1.74935 ( 92, 3) 

512277~0 3714176.0 2.36951 ct25, 3) 51:5277.0 1714176.0 1.61704 ct09, Zl 
514277.0 3714176.0 3.09617 ( 91, 2) 515277.0 1714176.0 4.75514 1312, 2) 
516277.0 3714176.0 5.29221 (t59, 2) 517277.0 1714176.0 3.67935 (255, 1) 
511277.0 3714176.0 1.15950 (255, 2) 519277.0 1714176.0 1.68022 (:!143, 2) 
520277.0 3714176.0 1.50223 ctl1,1) 521277.0 3714176.0 0.96177 UIO, 3) 
522277.0 3714176.0 0.97174C (tOO, 1) 511277.0 1715176.0 3.09164 ct25, 3) 
512277.0 3715176.0 4.64197C (251, 1) 513277.0 3715176.0 2.74935 ( 91, 2) 

514277.0 3715176.0 3.12631 (252, 1) 515277.0 3715176.0 3.53996 ( 46, 1) 

516277.0 3715176.0 3.65316 (159, 2) 517277.0 3715176.0 1.J21D2 ( 54, 3) 
511277.0 3715176.0 1.92577 ( 41, 2) 519277.0 3715176.0 1.33299 (161, 2) 
520277.0 3715176.0 1.27415 (343, 2) 521277.0 3715176.0 1.33131 (181, 1) 

522277.0 3715176.0 1.22025 (181, 1) 511277.0 3716176.0 3.62974C 1251, 1) 
512277.0 3716176.0 2.38371 (250, 3) 513277.0 3716176.0 3.75746 ( 31, 3) 
514277.0 3716176.0 3.53633 (312, 2) 515277.0 3716176.0 4.33294 ( 45, 3) 
516277.0 3716176.0 2.44727 (159, 2) 517277.0 3716176.0 1.70017 (116, 1) 

518277.0 3716176.0 1.31121 (255, 1) 519277.0 3716176.0 1.33192 ( 41, 2) 
520277.0 3716176.0 1.16457 (356, 2) 521277.0 3716176.0 1.41617 (134, 1) 
522277.0 3716176.0 1.11366 (343, 2) 511277.0 3717176.0 3.35909 (250, 3) 
512277.0 3717176.0 3.30941 ( 31, 3) 513277.0 3717176.0 3.33763 (156, 3) 
514277.0 3717176.0 3.19161 (318, 3) 515277.0 3717176.0 2.872•1c c333, 31 
516277.0 3717176.0 2.29812 (159, 2) 517277.0 3717176.0 1.74049 (116, 1) 
518277 .o 3717176.0 1.51424 (347, 1) 519277.0 3717176.0 1.78415 (347, 2) 
520277.0 3717176.0 1.26929C ( 5, 3) 521277.0 3717176.0 0.97935 (356, 2) 
522277.0 3717176.0 1.26929 (134, 1) 511277.0 3713176.0 1.98652 (361, 1) 
512277.0 3713176.0 1.27346 ( 48, 2) 513277.0 3713176.0 1.50170 ( 71. 3) 
514277.0 3713176.0 2.47752 (109, 2) 511277.0 3712176.0 1.31289 (339, 2) 
512277.0 3712176.0 1.51307 1339, 2) 513277.0 3712176.0 1.42950 (201, 2) 
514277.0 3712176.0 1.96129 (201, 2) 511277.0 3711176.0 2.61403 (138, 1) 

512277.0 3711176.0 3.28130 (137, 1) 513277.0 3711176.0 2.09500 (339, 3) 
514277.0 3711176.0 2.56515 (339, 3) 516500.0 3708100.0 4. 71305 ( 61, 3) 
518100.0 3709350.0 3.85297 (106, 2) 514500.0 3708800.0 3.43342 (260, 1) 
517300.0 3714400.0 3.50351 (255, 1) 
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• 1'01 TIE DISCRETE IECEPTIII I'OINTS • 

• X • . ' . CDM. CDAT,PER.> • X • . ' . CCII. (DAY,PER.) ................................................................ 
516276.1 3711371.0 1.62059 C 36, S> 516411.0 3712159.0 2.65637 ( 16, 2> 

516679.3 3711159.0 1.06622C (221, 2> 516679.3 3711371.0 2.47012 (106, 2) 

517079.3 3711371.0 3.01904 ( •• 2) 517079.3 3711549.0 1.10511 (124, 2) 

5175ll0.5 3711418.0 1.46697 (223, 2> 517530.5 3711317.0 2.12533 (224, 2> 

511743.9 3711171.0 1.00449 ( 14, 2> 511743.9 3711573.0 1.41840 ( 14, 2> 
519914.6 3711573.0 1.61694C ( 7, , 519914.6 3711171.0 1.15356 (211, 2) 

520304.1 3711171.0 1.16104 (211, 2> 520304.1 3711024.0 1.01322 ( 51, ,, 

520707.2 3711024.0 1.05325 (211, 2) 520817.0 3711621.0 1.42110 ( 14, 2) 

520402.3 3712176.0 1.10911 ( 61, 2) 511707.2 3712176.0 1.46607 ( 94, 2) 

511707.2 3712030.0 1.72539 ( 61, 2) 511280.4 3712030.0 1.82379 ( 94, 2) 

511280.4 3712250.0 1.99423 ( 61, 2) 511060.9 3712335.0 2.04112 (180, 2) 

518060.9 3712878.0 2.21257 (180, 2) 517426.8 3712171.0 2.47977 (217, 2) 

517426.8 3713079.0 2.67670 (217, 2) 516993.9 3713079.0 2.10103C (190, 2) 

516993.9 3713280.0 1 .14896C (190, 2) 516603.7 3713280.0 2.41625 (127, 2) 

516603.7 3712884.0 2.26392 (171, 2) 516372.0 3712884.0 3.60347 (120, 2) 

516372.0 3712798.0 3.63208 (120, 2> 516256.2 3712774.0 3.74071 (111, 2) 

516276.8 3711378.0 1.62059 ( 36, 3) 516264.6 3712122.0 8.41511 (111, 2) 

516264.6 3711598.0 3.08653 ( 10, 1) 516008.5 3712006.0 0.71101 (245, 2) 
516008.5 3712122.0 1.03295 ( 42, 3) 516115.2 3712189.0 3.58544 ( 57, 1) 

516179.3 3712061.0 10.36033 C 57, 2l 516179.3 3712122.0 4.01185 (366, 2) 

516264.6 3712122.0 8.41511 (111, 2) 515277 .o 3711278.0 1.99611 (211, 2l 
515377.0 3711278.0 2.17294 (261, 2) 515477.0 3711278.0 2.29526 (261, 2) 
515577 .o 3711271.0 2.17295 (261, 2l 515677.0 3711271.0 2.07722 C264, 2l 
515m.o 3711278.0 1.97077 (264, 2) 515877.0 3711278.0 1.35219 C264, 2l 
515977.0 3711278.0 1.13423 C213, 2l 516077.0 3711278.0 1.34147 (128, 3) 

516177.0 3711278.0 1. 74112 ( 10, 2) 516277.0 3711278.0 1.64593 ( 36, 3) 
516377.0 3711278.0 2.29278 C 10, ll 516477 .o 3711278.0 2.37056 C 30, 2l 
516577.0 3711278.0 1.60078 C 36, 2l 516677.0 3711278.0 1.22014 (105, 2) 
516m.o 3711278.0 1.85218C (135, 2l 516177.0 3711278.0 1.95753 ( 18, 3) 
516977 .o 3711278.0 1.71375 (105, 2l 517077.0 3711278.0 2.37536 (105, 2) 
517177 .o 3711278.0 2.42988 C 88, 2l 515277.0 3711178.0 2.45m (261, 2l 
515377.0 3711178.0 2.71987 (261, 2) 515477 .o 3711178.0 2.52061 C261, 2l 
515577.0 3711178.0 2.59065 (264, 2) 515677.0 3711171.0 2.41481 (262, 2l 
515m.o 3711178.0 2.18752 (248, 2l 515877.0 3711171.0 1.59081 (212, 2) 
515977.0 3711178.0 1.81708 (213, 2l 516077.0 3711178.0 1.90100 (212, 2l 
516177 .o 3711178.0 1.52949 (151, 2) 516277.0 3711171.0 2.24321 (151, 2l 
516377.0 3711178.0 2.05356 C151, 2> 516477.0 3711171.0 1.52355 C 10, 2l 
516577.0 3711178.0 1.20508 ( 30, 2) 516677.0 3711178.0 1.06569C (228, 2l 



ZIID NIGH 
I•HR 

IGROUH 1 
- J. P. • -EM • al ICIEEI • IIIV/LCIIG 1914 IIIIAIY -

• IECIIID NIGHEST I·IICUt AVEIAGE aiMCEIITUTICII CIIICROGRAIIS/CUIIC IlEfER) • 
• FICII ALL ICUICES • 

• FOI TME DISCRETE IECEPTDR PDIITS • 

• • • . ' . -· CDAY,P£1.) • • • . ' . -· CDAY,P£1.1 . . . . . . . . . · ................................. --- ••••...••...•.... --
516777.0 1711171.0 1 .602I2C (135, 21 516177.0 1711171.0 2.0209JC C135, 21 
516977.0 1711171.0 1.998JIC (135, 21 517077.0 1711171.0 2.19735 ( •• 31 
517177.0 1711171.0 2.60291 (124, 21 515277.0 1711071.0 2.99461 (261, 21 
515377.0 1711071.0 2.IJIZJ (261, 21 515477.0 3711071.0 2.13913 (264, 21 
515577.0 1711071.0 2.13827 (262, 21 515677.0 3711071.0 2.90514 C241, 21 
515777.0 1711071.0 2.30706 (241, 21 515177.0 3711071.0 2.12966 C213, 21 
515977.0 1711071.0 2.37338 (213, 21 516077.0 1711071.0 2.35092 (212, 21 
516177.0 3711071.0 2.25299 (151, 21 516277.0 3711071,0 2. 73J47c c208, 21 
516377.0 3711071.0 1,94040C (208, 21 516477.0 3711018.0 1.59934 (151, 21 
516577.0 3711071.0 1.57592 (167, 21 516677.0 3711071.0 1.08115 (167, 21 
516777.0 3711071.0 1.25875 (231, 2) 516177.0 3711071.0 1.95807 (231, 2) 
516977.0 3711071.0 2.35096 (231, 2) 517077.0 3711071.0 1.99889 (231, 2) 
517177.0 3711071.0 2.41671 ( 88, 3) 515277.0 3710971.0 3.01695 (261, 2) 
515377.0 3710971.0 3.24023 (211, 2) 515477.0 3710971.0 2.10370 (262, 2) 
515577.0 3710978.0 3.04179 (262, 2) 515677.0 3710971.0 2.10627 (241, 2) 
515777.0 3710978.0 2.15512 (241, 2) 515877.0 3710971.0 2.42792 (213, 2) 
515977.0 3710978.0 2.61988 (213, 2) 516077.0 3710978.0 2.74580C (208, 2) 
516177.0 3710978.0 2.82910 (151, 2) 516277.0 3710978.0 2.71776C (208, 2) 
516377.0 3710978.0 2.01859C !208, 2) 516477.0 3710978.0 1.79754 (167, 2) 
516577.0 3710978.0 1.53301 (167, 2) 516677.0 3710971.0 1.42379 (149, 3) 
516777.0 3710978.0 1.27276 (149, 3) 516177.0 3710971.0 1.14901 (231, 2) 
516977.0 3710978.0 2.44884 (231, 2) 517077.0 3710978.0 2.31434 ( 88, 3) 
517177.0 3710978.0 2.29385 (108, 2) 515277.0 3710878.0 3.20191 (211, 2) 
515377.0 3710878.0 3.18780 (262, 2) 515477.0 3710878.0 3.19804 (262, 2) 
515577.0 3710878.0 2.97553 (248, 2) 515677.0 3710878.0 2.62209 (264, 2) 
515777.0 3710878.0 2.42615 (213, 2) 515877.0 3710878.0 2.67176 (213, 21 
515977.0 3710878.0 2.67975 (213, 2) 516077.0 3710878.0 2.52747C (208, 2) 

i 516177.0 3710878.0 2.61241C !208, 21 516277.0 3710878.0 2.42616C (208, 2) 
516377.0 3710878.0 1.95617 (231, 2) 516477.0 3710878.0 1.82690 (230, 2) 
516577.0 3710878.0 1.73640 (230, 2) 516677.0 3710878.0 2.00709 ( 30, 21 
516777.0 3710878.0 2.10308 (129, 2) 516177.0 3710878.0 1.68667 ( 89, 2) 
516977.0 3710878.0 2.33787 (231, 2) 517077.0 3710878.0 2.63865 (231, 2) 
517177.0 3710878.0 2.53302 (231, 2) 515277.0 3710778.0 3.59316 (262, 2) 
515377.0 3710778.0 3.41708 (262, 2) 515477.0 3710778.0 3.39066 (248, 2) 
515577.0 3710778.0 2.67461 (241, 2) 515677.0 3710778.0 2.11197 (248, 2) 
515777.0 3710778.0 2.65321 (213, 2) 515877.0 3710778.0 2.77688 (213, 2) 
515977.0 3710778.0 2.60692 (213, 21 516077.0 3710778.0 2.82702 (212, 2) 
516177.0 3710778.0 2.45840 ( 66, 2) 516277.0 3710778.0 2.53394 ( 10, 1) 
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• fCII TIE DISCIETE IECEPTCII POliTI • 

• X • . '. Clll. COAY,PEl.) • X • . ' . Clll. COAY,PEl.) .................................................................. 
516377.0 Jn0771.0 I.D042 C 10, ll 116477.0 mo771.o 1.17719 czso, 2) 
516577.0 mo771.o 2.02956 czso, 2) 516677.0 :1710771.0 2.99003 C129, 2) 
516m.o mom.o 2.113366 (129, 2) 516177.0 3710771.0 2.19050 ( 89, 2) 
516977.0 3710771.0 2.43647 (106, 2) 517077.0 3710771.0 3.10106 Ct06, 2) 
517177.0 3710771.0 2.61097 (Z31, 2) 515277.0 3710671.0 3.66470 (264, 2) 
515377.0 3710671.0 3.40435 (262, 2) 515477.0 3710671.0 3.07107 (248, 2) 
515577.0 3710671.0 2.37650 (264, 2) 515677.0 3710671.0 1.25716 (213, 2) 
515m.o 3710671.0 2.58650 (213, 2) 515877.0 3710671.0 2.70008 C213, 21 
515977.0 3710671.0 2.45257 (213, 2) 516077.0 3710671.0 2.8Z308 (151, 2) 
516177.0 3710671.0 2.85104 ( 66, 2) 516277.0 3710671.0 2.56673 ( 10, 1) 
516377.0 3710671.0 2.74356 ( 10, 2) 516477.0 3710671.0 2.30196 ( 10, 2) 
516577.0 3710671.0 2.25632 (230, 2) 516677.0 3710671.0 2.94623 (129, 2) 
516m.o 3710678.0 2.82176 (149, 3) 516177.0 3710671.0 2.34286 (129, 2) 
516977.0 3710678.0 2.06814 ( 36, 2) 517077.0 3710671.0 2.38689 C106, 2) 
517177.0 3710678.0 2.57386 (231, 2) 515277.0 3710571.0 3.53495 (264, 2) 
515377.0 3710578.0 3.19315 (264, 2) 515477.0 3710571.0 2.70912 (264, 2) 
515577.0 3710578.0 2.16426 (241, 2) 515677.0 3710571.0 2.40698 (213, 2) 
515m.o 3710578.0 2.70054 (213, 2) 515877.0 3710571.0 2.61330 (213, 2) 
515977.0 3710578.0 2.26134 (200, 2) 516077.0 3710571.0 2.90433 (151, 2) 
516177.0 3710571.0 3.20269 ( 66, 2) 516277 .o 3710571.0 2.90594 ( 10, 1) 
516377.0 3710578.0 3.52157 ( 10, 2) 516477.0 3710571.0 2.70660 (151, 2) 
516577.0 3710578.0 2.41571 (230, 2) 516677.0 3710578.0 2.83107 (129, 2) 
516m.o 3710578.0 2.35197 ( 30, 2) 516177.0 3710571.0 2.46167 (129, 2) 
516977.0 3710578.0 1.87007 ( 89, 2) 517077.0 3710578.0 1.98234 ( 89, 2) 
517177.0 3710578.0 2.27302 (231, 2) 515277.0 3710478.0 3.27277 (248, 2) 
515377.0 3710478.0 2.83394 (262, 2) 515477.0 3710478.0 2.45029 (260, 1) 
515577.0 3710478.0 2.30055 (213, 2) 515677.0 3710478.0 2.49900 (213, 2) 
515m.o 3710478.0 2.62260 (213, 2) 515877.0 3710471.0 2. 74101 (326, 2) 
515977.0 3710478.0 2.79062 ( 66, 2) 516077.0 3710478.0 3.09209 (151, 2) 
516177.0 3710478.0 3.56527 ( 10, 1) 516277 .o 3710478.0 3.21081 ( 10, 1) 
516377.0 3710478.0 3.49458 ( 10, 2) 516477.0 3710478.0 2.73134 (151, 2) 
516577.0 3710478.0 2.43363 ( 10, 2) 516677.0 3710471.0 2.6mo (129, 2) 
516m.o 3710478.0 2.79909 (129, 2) 516177.0 3710478.0 2.50492 C149, 3) 
516977.0 3710478.0 2.15118 (129, 2) 517077 .o 3710471.0 1.78178 (149, 3) 
517177.0 3710478.0 1.92968 ( 89, 2) 515277.0 3710378.0 2.79830 C262, 21 
515377.0 3710378.0 2.29940 (262, 2) 515477.0 3710378.0 2.04912 (213, 2) 
515577.0 3710378.0 2.39588 (259, 2) 515677.0 3710378.0 2.94270 (259, 2) 
515m.o 3710378.0 2.89468 (326, 2) 515877.0 3710378.0 2.67559 (326, 2) 
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515977.0 371113711.0 2.1111241't C2GO, U 516077.0 S710371.0 1.01407 (151, 2) 
516177.0 3710371.0 :1.311342 ( 10, , 516277.0 :171113711.0 2.14715 c 10, , 
516377.0 371113711.0 3.11616 ( 10, 2) 516477.0 3710371.0 Z.604:SO (151, Zl 
516577.0 3710371.0 z. 11506 c 10, 2) 516677.0 3710371.0 2.21296 c 10, 2) 
516m.o 3710371.0 2.611210 (129, 2) 516177.0 3710371.0 2.10350 (149, 3) 
5161177.0 :1710371.0 2.564011 (129, 2) 517077.0 3710371.0 1.95671 C Ill, Zl 
517177.0 3710371.0 1.62521 ( 36, 2) 515277.0 1712276.0 1.22S62 (1011, Zl 
515377.0 3712276.0 1.34019 (131, 2) 515477.0 3712276.0 1.:S0247 (1011, 2) 
515577.0 3712276.0 1.51716C (226, 2) 515677.0 :1712276.0 1.71931C (226, 2) 
515m.o 3712276.0 1.76570C C226, 2> 515877.0 3712276.0 1.12776 (237, 2) 
51597T.O 3712276.0 2.91153 ( 57, 2) 516077.0 3712276.0 1.53473 (312, 2) 
516177.0 3712276.0 3.01171 (312, 2) 516Z7T.O 3712276.0 5.01620 (127, 2) 
516377.0 3712276.0 4.77544 (127, 2) 516477.0 3712276.0 1.07556 ( 16, 2) 
516577.0 3712276.0 0.76451 (313, 2) 516677.0 :1712276.0 0.73101 ( 41, 2) 
516m.o 3712276.0 0.83416 (175, 2) 516177.0 3712276.0 1.58336C (188, 2) 
51697T.O 3712276.0 1.99264 (189, 2) 517077.0 3712276.0 1.91261 (189, 2) 
517177.0 3712276.0 1.63631 (189, 2) 51527T.O 3712376.0 1.64955 (237, 2) 
51537T.O 3712376.0 1. 75048 (109, 2) 515477.0 3712376.0 1.69067 (109, 2) 
51557T.O 3712376.0 1.94213C (226, 2) 515677.0 3712376.0 2.319J6C (226, 2) 
515m.o 3712376.0 1.82385 (237, 2) 515877.0 3712376.0 2.7347T ( 57, 2) 
51597T.O 3712376.0 2.66418 ( 57, 1) 51607T.O 3712376.0 2.13474 (117, 2) 
51617T.O 3712376.0 3.83045 (111, 3) 516Z7T.O 3712376.0 5.18656 (127, 2) 
51637T.O 3712376.0 4.95237 (127, 2) 516477.0 3712376.0 1.11195 (131, 2) 
516577.0 3712376.0 0.66513 (313, 2) 516677.0 3712376.0 0.59508 (175, 2) 
516m.o 3712376.0 1.09365 (175, 2) 51687T.O 3712376.0 1.63924 (189, 2) 
51697T.O 3712376.0 2.08567 (189, 2) 517077.0 3712376.0 2.13147 (189, 2) 
51717T.O 3712376.0 1.94599 (189, 2) 515277.0 3712476.0 2.01760 (237, 2) 
51537T.O 3712476.0 2.19846 (109, 2) 515477.0 3712476.0 1.87571 (109, 2) 
51557T.O 3712476.0 2.16606C C226, 2) 515677.0 3712476.0 2.16412 (237, 2) 
515m.o 3712476.0 2.07887 ( 98, 2) 515877.0 3712476.0 2.00172 ( 57, 2) 
515977.0 3712476.0 1.44204 (366, 2) 516077.0 3712476.0 2.00515 (111, 2) 
51617T.O 3712476.0 3.82562 (111, 3) 516277.0 3712476.0 4.97462 (127, 2) 
51637T.O 3712476.0 4.83817 C127, 2l 516477.0 3712476.0 1.40415 (131, 2) 
516577.0 3712476.0 0.95856 (165, 2) 516677.0 3712476.0 1.07001C (166, 2) 
516m.o 3712476.0 1.02448 (175, 2l 516177.0 3712476.0 1.43265 (189, 2) 
516977.0 3712476.0 1.87224 C189, 2l 517077.0 3712476.0 2.011314 (217, 2) 
51717T.O 3712476.0 1.98289 (189, 2) 515277.0 3712576.0 2.19586 (101, 2l 
515377.0 3712576.0 2.29101 (1011, 2l 515477.0 3712576.0 1.90531C (226, 2) 
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St5577.D !7t2576.0 2.0967JC (226, 2) St5677.0 !7t2576.0 1.9t491 ( ... 2) 
515m.o 3712576.0 1.87993 ( 57, 2) 515877.0 3712576.0 1.303Z5C (226, 2) 
515977.0 3712576.0 1.57659 (tJZ, 2) 516077.0 3712576.0 1.69279 

""· 3) 516177.0 3712576.0 3.00704 
""· 3) 

516277.0 3712576.0 4.56ZJI 
""· 2) 516377.0 3712576.0 4.37596 (120, 2) 516477.0 3712576.0 1.7516ZC (166, 2> 

516577.0 3712576.0 1.15165 (165, 2) 516677.0 !7t2576.0 I.Z7S90C (190, 2) 
516m.o 3712576.0 1.Z5470C (190, 2) 516877.0 3712576.0 1.36558 (235, 2) 
516977.0 3712576.0 1.59756 (235, 2) 517077.0 3712576.0 1 .94949C (188, 2) 

. i 
517177.0 3712576.0 2.18178 (217, 2) 515277.0 3712676.0 2.23994 (237, 2) 

' 

515377.0 3712676.0 2.24149 (251, 2) 515477.0 3712676.0 2.22260 (237, 2) 
515577.0 3712676.0 2.n9n ( 91, 2) 515677.0 3712676.0 2.13452 ( 57, 2) 
s1sm.o 3712676.0 1.43991 (218, 2) 515877.0 3712676.0 1.50797 (116, 2) 
515977.0 3712676.0 1.61184 (239, 2) 516077.0 3712676.0 1.87742 (111, 2) 
516177.0 3712676.0 2.66174 (111, 3) 516277.0 3712676.0 3.77892 (111, 2) 
516377.0 3712676.0 3.46461 (120, 2) 516477.0 3712676.0 2.15905 (127, 2) 
516577.0 3712676.0 1.62904 (154, 2) 516677.0 3712676.0 1.72222C (190, 2) 
516m.o 3712676.0 1 .60466C (166, 2) 516877.0 3712676.0 1.31445 (235, 2) 
516977.0 3712676.0 1.85432 (235, 2) 517077.0 3712676.0 1.91126 (235, 2) 
517177.0 3712676.0 2.13116C (188, 2) 515277.0 3712776.0 2.18570 (237, 2) 
515377.0 3712776.0 2.03221 (237, 2) 515477.0 3712776.0 1.79659 (183, 2) 
515577.0 3712776.0 2.37203 ( 57, 2) 515677.0 3712776.0 1.70731 (118, 2) 
s1sm.o 3712776.0 1.21567 (239, 2) 515877.0 3712776.0 1.80477 (116, 2) 
515977.0 3712776.0 1.74978 (132, 2) 516077.0 3712776.0 2.16091 (111, 2) 
516177 .o 3712776.0 2.63513 (153, 2) 516277.0 3712776.0 3.06021 (111, 2) 
516377.0 3712776.0 3.14145 (120, 2) 516477.0 3712776.0 2.13366 (120, 2) 
516577.0 3712776.0 1.94176C (166, 2) 516677.0 3712776.0 1.86164C (190, 2) 
516m.o 3712776.0 1. 71319 (174, 2) 516877.0 3712776.0 1.69647 (174, 2) 
516977.0 3712776.0 1.67729C (190, 2) 517077.0 3712776.0 2.25693 (217, 2) 
517177 .o 3712776.0 2.35068 (235, 2) 515277.0 3712876.0 2.02666 (237, 2) 
515377.0 3712876.0 1.83491 ( 98, 2) 515477.0 3712876.0 1.90645 ( 57, 2) 
515577.0 3712876.0 1.57263 ( 118, 2) 515677.0 3712876.0 1.44116 (218, 2) 
sum.o 3712876.0 1.54063 (116, 2) 515877.0 3712876.0 1.80958 (250, 2) 
515977.0 3712876.0 1.55065 (153, 2) 516077.0 3712876.0 2.55039 (250, 2) 
516177.0 3712876.0 2.89403 (153, 2) 516277.0 3712876.0 2.90450 (155, 2) 
516377.0 3712876.0 2.84015 (120, 2) 516477.0 3712876.0 2.46899 (120, 2) 
516577.0 3712876.0 2.03782 (171, 2) 516677.0 3712876.0 1.91206C (190, 2) 
516m.o 3712876.0 1.87459 (174, 2) 516877.0 3712876.0 2.01097 (174, 2) 
516977.0 3712876.0 1.74884 (174, 2) 517077.0 3712876.0 1.82194 (217, 2) 



I 

21111 NIGH 
I·MR 

IGROUPt 1 
- I. P. • CAMDEli • CD ICIEEM • IIIV/LCIIG 1114 IIIIAIT -

• IECOIID NIGHEST I·IICIUI AVUAGE CDMC£NTRATICII (IIICII-/CUIIC JETER) • 
• FIICII ALL ICUIC£1 • 

• fGt TilE DIICIIETE HC£PTCII PDIMTI • 

. . ~ . '. CCII • CDAT,PU.) • I • . ' . CCII. CDAY,PER.) . -. . . . -. . . . . . . . -. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -----
517177.0 5712176.0 2.19135 (217, 2) 515277.0 5712976.0 1.95354 ( "· 2) 
515377.0 5712976.0 2.001.64 ( 57, 2) 515477.0 1712976.0 1.77116 ( 57, 2) 
515577.0 5712976.0 1.45692 (211, 2) 515677.0 1712976.0 1.44509 (250, 2) 
st5m.o 3712976.0 1.74252 (233, 2) 515177.0 1712976.0 2.02710 (132, 2) 
515977.0 3712976.0 2.09105 (153, 2) 51607'7.0 5712976.0 2.75106 (111, 2) 
516177.0 3712976.0 3.46732 (153, 2) 516277.0 5712976.0 2.91311 (155, 2) 
516377.0 3712976.0 2.14011 (120, 2) 516477.0 3712976.0 2.70762 (120, 2) 
516577.0 3712976.0 2.14661 (171, 2) 516677.0 37129i6.0 2.03363 (171, 2) 

i 516m.o 3712976.0 . 
' 

1.97412C (190, 2) 516177.0 3712976.0 2.00110C (190, 2) 
516977.0 3712976.0 2.03722 (174, 2) 517077.0 3712976.0 1.96361C (190, 2> 
517177.0 3712976.0 1.92164 (217, 2) 515277.0 3713076.0 2.11961 (251, 2) 
515377.0 3713076.0 2.03452 ( 57, 2) 515477.0 3713076.0 1.49167 (218, 2) 
515577.0 3713076.0 1.43780 (118, 2) 515677.0 3713076.0 1.63729 (116, 2) 
51Sm.o 3713076.0 1. 77944 (250, 2) 515877.0 3713076.0 1.62997 (132, 2) 
515977.0 3713076.0 2.28362 (153, 2) 516077.0 3713076.0 2.58442 (250, 2) 
516177.0 3713076.0 3.29847 (111, 2) 516277.0 3713076.0 2.96264 (155, 2) 
516377.0 3713076.0 2.55551 (120, 2) 516477.0 3713076.0 2.86197 (120, 2) 
516577.0 3713076.0 2.16775 (171, 2) 516677.0 3713076.0 2.33516 (171, 2) 

!" 
s16m.o 3713076.0 1.94233C (190, 2) 516177.0 3713076.0 1.93307C (190, 2) 

' 
516977.0 3713076.0 2.00736C (190, 2) 517077.0 3713076.0 1.94337 (174, 2) 

' 517177.0 3713076.0 2.03794C (190, 2) 515277.0 3713176.0 2.21812 ( 57, 2) 
515377.0 3713176.0 1.71792 (118, 2) 515477.0 3713176.0 1.49574 (250, 2) 
515577.0 3713176.0 1.53648 (250, 2) 515677.0 3713176.0 1.80631 (312, 2) 
51sm.o 3713176.0 1.97523 (132, 2) 515877 .o 3713176.0 1.79914 (153, 2) 
515977.0 3713176.0 2.59208 (250, 2) 516077.0 3713176.0 2.85162 (111, 2) 
516177.0 3713176.0 3.20944 (111, 2) 516277.0 3713176.0 3.02330 (153, 2) 
516377.0 3713176.0 2. 75573 (120, 2) 516477.0 3713176.0 2.94816 (120, 2) 
516577.0 3713176.0 2.21369 (127, 2) 516677.0 3713176.0 2.33042 (154, 2) 
516m.o 3713176.0 2.11692 (171, 2) 516177.0 3713176.0 1.95929 (154, 2) 
516977.0 3713176.0 1.85837C (190, 2) 517077.0 3713176.0 2.02590C (190, 2) 
517177.0 3713176.0 2.38574C (190, 2) 515277 .o 3712176.0 1.42654C (226, 2) 
515377.0 3712176.0 1.27069 (138, 2) 515477.0 3712176.0 1.18927 (138, 2) 
515577.0 3712176.0 1.18136C (226, 2) 515677.0 3712176.0 1.09159C (226, 2> 
515m.o 3712176.0 0.88098C (226, 2) 515877.0 3712176.0 0.47126C (226, 2> 
515977.0 3712176.0 0.75032 ( 98, 2) 516077.0 3712176.0 5.39228 ( 57, 2) 
516177.0 3712176.0 2.79639 (117, 2) 515277.0 3712076.0 1.65276 (249, 2) 
515377.0 3712076.0 1.53321C (226, 2) 515477.0 3712076.0 1.42587 (202, 2) 
515577.0 3712076.0 1.10064C <226, 2) 515677.0 3712076.0 0.86409 (125, 2) 



ZIID HIGH 
I•HR 

IGRDUPI 1 
- 1. P. • CMD£11 • CO ICIEEI • IHV/LIIIIG 1914 IIIWIY -

• IEIDII IIGIIEST I•IICIUI AVDAGE COHCENTIATICIII (IIICII--/C:WIC IIETER) • 
• FRDII ALL IIIUIICES • 

• fila TIE DIICIETE IECEPTIIl POINTS • 

• • • • y. COH • CDAY,PEl.) • • • . ' . COli. CDAT,PER.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -. . . . . . . . . . . . . . . . . . . -. . 
515777.0 :5712076.0 0.51707 (245, 2) 515177.0 m2076.o o.mo2 (159, 3) 
515977.0 3712076.0 0.11560 (159, 3) 516077.0 m2016.o 0.13924 ( 42, 3) 
516177.0 3712076.0 1.17158 ( 57, 2) 515277.0 :5711976.0 1.99966 (201, 2) 
515:577.0 m1976.o 1.94991 (249, 2) 515477.0 :5711976.0 1.64956 (249, 2) 
515577.0 m1976.o 1.J4685 (125, 2) 515677.0 m1976.o 1.0J606 (125, 2) 
515777.0 :5711976.0 0.54224 (245, 2) 515177.0 3711976.0 0.72985 ( 69, 3) 
515977.0 3711976.0 0.9J6J7 CZ:S7, 2> 516077.0 3711976.0 1.20474 (245, 2) 
516177.0 3711976.0 1.01263 C2J7, 2) 515277.0 3711176.0 2.12262 (202, 2) 
515377.0 3711876.0 2.02842 (249, 2) 515477.0 3711876.0 2.01042 (249, 2) 
515577.0 3711876.0 1.74885 (249, 2) 515677.0 3711176.0 1.29102 (249, 2) 
515777.0 3711876.0 0.69274C (294, 3) 515877.0 3711876.0 0.86704C (294, 3) 
515977.0 3711876.0 1.15712C (294, 3) 516077.0 3711876.0 1.42022 (212, 2) 
516177.0 3711876.0 1.18487 CJ39, 1) 515277.0 3711776.0 1.94338 (249, 2) 
515377.0 3711776.0 1.15983 (249, 2) 515477.0 3711776.0 1.10961 (249, 2) 
515577.0 3711776.0 1.65724 (249, 2) 515677.0 3711776.0 1.30903 (249, 2) 
515777.0 3711776.0 1.11310 (339, ,, 515877.0 3711776.0 0.95990 (212, 2) 
515977.0 3711776.0 1.08578C (226, 3) 516077.0 3711776.0 1.07306 (321, 1) 
516177.0 3711776.0 2.56823C C259, 1) 515277.0 3711676.0 1. 77977 (203, 2) 
515377.0 3711676.0 1.79897 (202, 2) 515477.0 3711676.0 1.84125 (202, 2) 
515577.0 3711676.0 1.66441 (202, 2) 515677.0 :5711676.0 1.21377 (202, 2) 
515777.0 371167~.0 0.63034 (203, 2) 515877.0 3711676.0 0.51393 (211, 2) 
515977.0 3711676.0 1.44319C C259, 1) 516077.0 3711676.0 0.65843 (321, 1) 

516177.0 3711676.0 1.22612 (321, 2) 515277.0 3711576.0 1.67556 (136, 2) 
515377.0 3711576.0 1.61216 (263, 2) 515477.0 3711576.0 1.54923 (202, 2) 
515577.0 3711576.0 1.40458 (202, 2) 515677.0 3711576.0 1,03943 C206, 2> 
515777.0 3711576.0 0.94892 (206, 2) 515877.0 3711576.0 1.20009C (259, 1) 
515977.0 3711576.0 0.60282 (321, 1) 516077.0 3711576.0 0.84682 (176, 3) 
516177.0 3711576.0 2.70526 (259, 2) 515277.0 3711476.0 1.86712 (263, 2) 
515377.0 3711476.0 1.62010 (136, 2) 515477.0 3711476.0 1.71391 ( 92, 2) 
515577.0 3711476.0 1.49214 ( 92, 2) 515677.0 3711476.0 1.39270 (206, 2) 
515777.0 3711476.0 1.31263 (206, 2) 515877.0 3711476.0 D.97012C (194, 2) 
515977.0 3711476.0 0.71293 (176, 3) 516077,0 3711476.0 0.75898 (321, 2) 
516177.0 3711476.0 1. 71252 (128, 3) 511277.0 3709378.0 2.17970 (248, 3) 
512277.0 3709378.0 3.60448 (210, 3) 513277.0 3709378.0 2.12356 (261, ,, 
514277.0 3709378.0 2.16383 (260, 3) 515277.0 3709378.0 3.22053 ( 51, 1) 
516277.0 3709378.0 2.57043 ( 18, 2) 517277.0 3709378.0 1.88198 ( :so, 2) 
518277 .o 3709378.0 2.99663 ( 10, 2) 519277.0 3709378.0 2.10394 (315, 2) 
520277.0 3709378.0 1.62026 (112, 3) 521277.0 3709378.0 1.60674 (107, 1) 



• 

- I. P. • --·. CO II:REEM • IIIV/LOIIG 1914 IIWY -
• IECIIII IIGIIEST ..... AVERAGE COIICENTIIATIOII (IUCI-/QIIIC IIETER> 

• ROM ALL ICUICES • 
• fCIR TIE DISCIETE IECEPTDR PDIITS • 

• X-• • y. COli. CDAY,PER.) • •• • y • ... 
• 

CDAY,PER.) 

2ND HIGH 
I·HR 

IGRCJUH 1 

. . . . . . . . . . . . . . ~ . . . . . . -. --. . . . . . . . . . -. . . . . --. . . . . . . -. . . . . . . . . . . . -
522277.0 37119371.0 0.97345 ( "· 3> 511277.0 31DU71.D 1.69939 ( 21, 1) 
512277.0 3701371.0 1.77D55C (327, 1) 513277.0 3701371.0 2.12370 (211, 3> 
514277.0 3701371.0 s. 10972 (261, 1) 515277.0 3701371.0 1.12061 (241, 1) 
516277.0 3701371.0 1.13901 ( 65, 1) 51n77.o 3701371.0 2.66759C (356, 3> 
511277.0 3701371.0 1.31902 ( 19, 2) 519277.0 3701371.0 1.13093 ( 19, 1) 
520277.0 31DU71.0 1.61556 ( 51, 2> 521277.0 3701371.0 1.391DOC ( 55, 3) 
522277.0 3701371.0 1.39535 ( 96, 1) 511277.0 3707571.0 1.69159 (259, 3) 
512277.0 3707371.0 2.31917 (211, 3> 513277.0 37073'1.0 2.30958 (260, 3) 
514277.0 3707371.0 z. 12929 ( 70, 3) 515277.0 3707371.0 1.11S54C C 52, 3) 
516277.0 3707371.0 2.20418 ( 65, 1) 51n77.o 3707371.0 3.56619C ( SO, 3) 
518277.0 3707378.0 2.30140 (149, 3> 519277.0 3707378.0 1.20310 C ID, 2> 
520277.0 3707378.0 1.53104 ( 19, 1) 521277.0 3707371.0 1.41099 (315, 2) 
522277.0 3707378.0 1.29235 C ID, 1> 511277.0 3706371.0 1.92012 (260, 1) 
512277.0 3706378.0 2.44320 (212, 3> 513277.0 3706371.0 2.43913 (260, 1) 
514277.0 3706378.0 2.95522 (211, 1) 515277.0 3706371.0 2.24356C (200, 1) 
516277.0 3706378.0 1.99527 ( 65, 1) 51n77.o 3706378.0 2.62894 ( 37, 1) 
518277.0 3706378.0 1.68170C (209, 3) 519277.0 3706378.0 0.94992 (315, 3) 
520277.0 3706378.0 1.30994 (310, 1) 521277.0 3706371.0 1.36380 ( so. 1) 
522277.0 3706378.0 1.33687 (106, 1) 523277.0 3706378.0 1.30227 (315, 3) 
522402.0 3710378.0 0.94176 (107, 3> 522402.0 3711378.0 1.26213C (228, 1) 
522402.0 3712378.0 0.98685 C IS, 3> 511277.0 3714176.0 1.52547 ( 71. 3) 
512277.0 3714176.0 2.03911 ( 92, 3> 513277.0 3714176.0 1.49993 ( 39, 2) 
514277.0 3714176.0 2.19446 ( 57, 2> 515277.0 3714176.0 2.38630 (117, 2> 
516277.0 3714176.0 4.24704 ( 71, 2) 517277.0 3714176.0 Z.64456C (199, 1> 
518277.0 3714176.0 1. 79402 (217, 2> 519277 .o 3714176.0 1.37609 ( 54, 2> 
520277.0 3714176.0 1.27615 (180, 3) 521277.0 3714176.0 0.81645 (191, 2) 
522277.0 3714176.0 0.88444 ( 4, 2> 511277 .o 3715176.0 2.12058C C 12, 1) 
512277.0 3715176.0 3.33313 (101, 1) 513277.0 3715176.0 2.22885 ( 56, 3> 
514277.0 3715176.0 3.67570C (362, 3) 515277.0 3715176.0 3.17978 (289, 3) 
516277.0 3715176.0 3.05797 ( 78, 2) 517277.0 3715176.0 1.29349 (143, 2> 
518277.0 3715176.0 1.70205 (347, 2> 519277.0 3715176.0 1.24686 (217, 2) 
520277.0 3715176.0 1.26931 (219, 2) 521277.0 3715176.0 1.10301 (343, 2) 
522277.0 3715176.0 1.18931 (liD, 3) 511277.0 3716176.0 3.34743C ( 16, 3) 
512277.0 3716176.0 2.05848 ( 91, 2) 513277.0 3716176.0 3.04036C (191, 1> 
514277.0 3716176.0 3.11020C (217, 1) 515277.0 3716176.0 4.01123C (333, 3) 
516277.0 3716176.0 2.09647 ( 71, 2> 517277.0 3716176.0 1.31936 (355, 2) 
518277.0 3716176.0 1.24153 (132, 2> 519277.0 3716176.0 1.23226 (131, 1) 
520277.0 3716176.0 1.09853 ( 68, 1) 521277.0 3716176.0 1.07134 (219, 2> 



2ND NIGH 
I•HR 

IGROUH • 
- I. P. • CNmli • CO ICI££1 • INV/LCIIIG 11114 IJIIAIIT -

* IECCIIID RIGH£1T I•IICIUI AVERAGE COMCEITRATICIII (IIICIOGINIS/CUIIC IlEfER) * 
* ROll ALL IIUIC£1 * 

* fCia TilE DIICUR IECEPTGI PDIIITI * 

-.. -'- COM. CDAY,PEI.) -. - -' - COM. CDAT,PEI.) . . . . . . . . . ~ . . . . . . . . . . . . . . . . . . -. . . . . . . . . . . . . . . . . . . . -. . . . . . . . . -----
522217.0 1716176.0 0.96961 C 54, Z> 511277.0 1717176.0 :s. 11317C (212, J) 

512277.0 1717176.0 :S.I1576 ( zz • ., 511277.0 1717176.0 :S.Z2024C (168, I) 
514277.0 1717176.0 S.65579 ( 46, ., 515277.0 1717176.0 2.79011 C 45, S) 
516277.0 S717176.0 2.02695 (SIS, S) 517277.0 S717176.0 1.57206 cw • ., 
511277.0 1717176.0 1.4SS86 (255, ., 519277.0 1717176.0 1.64162 (242, ., 

520277.0 1717176.0 I. IJ675 (146,1) 521277.0 1717176.0 0.17570 ( 68, I) 
522277.0 1717176.0 0.17441C ( II, S) 511277.0 S71SI76.0 I .SJ409C C112, S) 
512277.0 1713176.0 1.19033 CJ49, S> 513277.0 S713176.0 1.41568 ( 91, I) 
514277.0 3713176.0 2.09754 (101, 2> 511277.0 S712176.0 1.28877 (214, 3) 
512277.0 3712176.0 1.45140 (214, 3) 513277.0 S712176.0 1.31415 (339, 2) 
514277.0 3712176.0 1.87035 (249, 2) 511277.0 S711176.0 2.58377 (201, 3) 
512277.0 3711176.0 2.77J68 C206, 3> 513277.0 S711176.0 1.69710C C204, S) 
514277.0 3711176.0 2.39786 (263, 2) 511277.0 3709378.0 2.17970 (248, 3) 
512277.0 3709378.0 3.60448 (210, 3) 513277.0 3709378.0 2.12356 (261, 3) 
514277.0 3709378.0 2.86383 (260, S> 515277.0 S709378.0 S.22053 C 51, I) 
516277 .o 3709378.0 2.57043 ( 18, 2) 517277.0 S709378.0 1.88198 ( 30, 2> 
511277.0 3709378.0 2.99663 c eo, 2> 519277.0 S709378.0 2.10394 (315, 2> 
520277.0 S709378.0 1.62026 (112, 3) 521277.0 S709378.0 I .60674 (107, 1) 
522277 .o 3709378.0 0.97345 ( 94, 3) 511277.0 S708378.0 1.69939 ( 21, 1) 
512277 .o 3708378.0 1.77055C (327, 1> 513277.0 3708378.0 2.12370 (211, 3) 
514277.0 3708378.0 3.10972 (261, , 515277.0 3708378.0 1.12068 (248, 1) 
516277 .o 3708378.0 1.83901 ( 65, , 517277 .o 3708378.0 2.66759C (356, 3) 
511277 .o 3708378.0 1.J8902 ( 89, 2> 519277 .o 3708378.0 1.83093 ( 89, 1) 
520277.0 3708378.0 1.68556 ( 58, 2> 521277.0 3708378.0 1.39100C ( 55, 3) 
522277.0 3708378.0 1.39535 ( 96, 1) 511277 .o 3707378.0 1.69159 (259, 3) 
512277.0 3707378.0 2.31987 (211, 3> 513277.0 3707378.0 2.30958 (260, 3> 
514277 .o 3707378.0 2.12929 ( 70, 3) 515277.0 3707378.0 1.88354C ( 52, 3) 
516277.0 3707378.0 2.20488 ( 65, , 517277.0 3707378.0 3.56619C ( 30, 3) 
518277.0 3707378.0 2.30140 (149, 3) 519277.0 3707378.0 1.20310 c eo, 2> 
520277.0 3707378.0 1.53104 ( 89, 1> 5U277.0 3707378.0 1.41099 (315, 2> 
522277 .o 3707378.0 1.29235 c eo, 1> 511277 .o S706378.0 1.92012 (260, 1) 
512277.0 3706378.0 2.44320 (212, 3) 513277.0 3706378.0 2.43913 (260, I) 
514277.0 3706378.0 2.95522 (211, 1) 515277.0 S706378.0 2.24356C (200, 1) 
516277 .o 3706378.0 1.99527 ( 65, 1) 517277.0 3706378.0 2.62894 ( 37, 1) 
511277.0 3706378.0 1.68170C (209, 3> 519277.0 3706378.0 0.94992 (315, 3) 
520277.0 3706378.0 1.30994 (310, 1) 521277.0 3706378.0 I.J6JSO ( 30, 1) 
522277.0 3706378.0 1.33687 (106, , 523277.0 3706378.0 1.30227 (315, S> 
522402.0 3710378.0 0.94176 (107, 3) 522402.0 3711S78.0 1.26213C (228, 1) 



i 

• X • 

- I. P. • CAII!Eli • CO ICIEEN • INYJUIIG 1tl4 IIIIAIIT -
• IECIIIID NIGHEST I•HCUt AWUGE CONCENTIATICII (IIICIOGIAIIS/MIC IETER) 

• Filii ALL IIUICES • 
• FOR TIE OISCIETE IECEPTCII POliTI • 

. '. CON. CIIAT ,PD.) • X • • T • CON. 

• 

CDAT,P£1.) 

2liD NIGH 
I•HR 

IGROUPI 1 

. . . . . . . . . . . -. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -. . 
522402.0 37123711.0 0.11615 C IS, J> 511277.0 3714176.0 1.52547 ( 71, J) 
512277.0 3714176.0 Z.O:S911 ( 92, J) S1:SZ77.0 3714176.0 1.49993 C 39, Z> 
514277.0 3714176.0 z. 1Pio46 C 57, Z) 515277.0 3714176.0 Z.JI630 C117, Zl 
516277.0 3714176.0 4.24704 ( 71, 2) 51n77.o 3714176.0 2.64456C (199, 1) 
518277.0 3714176.0 1.79402 (217, 2) 519277.0 3714176.0 1.37609 ( 54, 2) 
:SZ0277.0 3714176.0 1.27615 (110, J) 521277.0 3714176.0 0.11645 (191, 2) 
522277.0 3714176.0 0.18444 ( 4, 2) 511277.0 3715176.0 2.12051C ( 12, 1) 
512277.0 3715176.0 3.m13 (101, 1) 513277.0 3715176.0 2.22885 ( 56, 3) 
514277.0 3715176.0 3.67570C (362, 3) 515277.0 3715176.0 3.179711 (289, 3) 
516277.0 3715176.0 3.05797 ( 71, 2) s1n11.o 3715176.0 1.29549 (143, 2) 
518277.0 3715176.0 1.70205 (347, 2) 519277.0 3715176.0 1.24686 (217, 2) 
520277.0 3715176.0 1.26931 (219, 2> 521277.0 3715176.0 1.10301 (343. 2) 
522277.0 3715176.0 1.18931 (180, 3) 511277.0 3716176.0 3.34743C C 16. 3> 
512277.0 3716176.0 2.05848 ( 98, 2> 513277.0 3716176.0 3.04036C (191, 1) 
514277.0 3716176.0 3.11020C (217, 1) 515277.0 3716176.0 4.01123c em, 3> 
516277.0 3716176.0 2.09647 ( 711, 2) s1n11.o 3716176.0 1.31936 (355, 2) 
518277.0 3716176.0 1.24153 (132, 2> 519277.0 3716176.0 1.23226 (131, 1) 
520277.0 3716176.0 1.09853 ( 68, 1) 521277.0 3716176.0 1.07134 (219, 2) 
522277.0 3716176.0 0.96968 ( 54, 2> 511277.0 3717176.0 3.11SI7C C282, 3) 
512277.0 3717176.0 3.11576 ( 22, , SI:SZ77.0 3717176.0 3.22024C (168, 1) 
514277.0 3717176.0 3.65579 ( 46, , 515277.0 3717176.0 2.79083 ( 45, 3) 
516277.0 3717176.0 2.02693 (313, 3) 5!n77.0 3717176.0 1.3n06 (222, I) 
518277.0 3717176.0 I .43386 (255, , 519277.0 3717176.0 1.64362 (242, , 
520277.0 3717176.0 1.13675 (146, , 521277.0 3717176.0 0.87570 ( 68, I) 
522277.0 3717176.0 0.87441C C 81, 3) 511277.0 3713176.0 1.33409C (182, 3) 
512277.0 3713176.0 I. 19033 (349, 3) 513277.0 3713176.0 1.41568 ( 91, 1) 
514277.0 3713176.0 2.09754 (101, 2) 511277.0 3712176.0 1.28877 (214, 3) 
512277.0 3712176.0 I .45140 (214, 3) 513277.0 3712176.0 1.38415 (339, 2> 
514277.0 3712176.0 1.87035 (249, 2>· 511277.0 3711176.0 2.58377 (201, 3) 
512277.0 3711176.0 2.77368 (206, 3) 513277.0 3711176.0 1.69710C (204, 3> 
514277.0 3711176.0 2.39786 (263, 2) 516500.0 3708100.0 2.79504 ( 65, 1) 
518100.0 3709350.0 3.17426 ( 10, 2) 514500.0 3708800.0 2.92221 (326, 1) 
517300.0 3714400.0 2.94737C (199, 1) 



IIAX 50 
I•HR 

-QUH 1 
- 1. P. • -EM • CO ICIEEI • IMV/LCIIIG 11114 IIIIMY -

• 50 IIAXI- I•IIIIR AVDlliE COICEITitATICIII (IIICIDGitAIIS/CWIC IIETER) • 

• FRCII ALL ICIUICEI • 

X Y(IIETRS) X Y(IIETERS) .. .. .. .. 
IAIIGE DIHCTICIII IAIIGE DIRECTION 

IAIIK COl. Pn. DAY (IIETRS) (DEGHES) - COl. PER. DAY (IIETEIS) CDEGR£ESl . . . . . . . . . . -. -. . . . . . . . . . . . . . . . . --. -. . . . . -. . . . . . . . . . . . . . . . --. . 
1 11.69264 2 98 516179.3 mZ061.o Z6 5.07446 2 312 516177.0 3712176.0 
2 10.36033 2 57 516179.3 3712061.0 27 5.07301 2 36 516679.3 3711378.0 
3 9.12241 z 98 516177.0 3712076.0 21 4.97801 z 120 516377.0 3712476.0 
4 9.04267 3 111 516264.6 3712122.0 29 4.97462 2 127 516277.0 3712476.0 
5 9.04267 3 111 516264.6 3712122.0 30 4.95799 2 127 516372.0 3712798.0 
6 1.41511 2 111 516264.6 3712122.0 31 4.95237 2 127 516377.0 3712376.0 
7 1.41511 2 111 516264.6 3712122.0 32 4.93110 2 56 516177.0 3712076.0 
I 1.17858 2 57 516177.0 3712076.0 33 4.91140 3 42 516179.3 3712061.0 
9 7.79895 2 111 516277.0 3712276.0 34 4.13817 2 127 516377.0 3712476.0 

10 6.55500 2 111 516277.0 3712376.0 35 4.78066 3 111 516277.0 3712276.0 
11 6.52013 2 56 516179.3 3712061 .o 36 4.77544 2 127 516377.0 3712276.0 
12 6.06253 1 57 516179.3 3712061 .o 37 4.75514 2 312 515277.0 3714176.0 
13 6.02038 2 98 516077.0 3712176.0 31 4.75514 2 312 515277.0 3714176.0 
14 5.98197 2 120 516377.0 3712276.0 39 4.75359 2 120 516277.0 3712276.0 
15 5.64382 1 57 516177.0 3712076.0 40 4.71305 3 68 516500.0 3708100.0 
16 5.59329 2 120 516377 .o 3712376.0 41 4.71266 2 211 515277.0 3711078.0 
17 5.45437 2 111 516277.0 3712476.0 42 4.67597 2 127 516277.0 3712576.0 
18 5.39228 2 57 516077.0 3712176.0 43 4.65076 2 127 516377.0 3712576.0 
19 5.38433 1 21 512277.0 3709378.0 44 4.64897C 1 251 512277.0 3715176.0 
20 5.38433 1 21 512277.0 3709378.0 45 4.64897C 1 251 512277.0 3715176.0 
21 5.29228 2 159 516277.0 3714176.0 46 4.56238 2 111 516277.0 3712576.0 
22 5.29228 2 159 516277.0 3714176.0 47 4.53092 2 127 516377.0 3713176.0 
23 5.18656 2 127 516277.0 3712376.0 41 4.45011 2 312 516179.3 3712122.0 
24 5.14323 2 127 516372.0 3712884.0 49 4.42353 2 127 516377.0 3712976.0 
25 5.08620 2 127 516277 .o 3712276.0 50 4.42277 2 211 515377.0 3711178.0 



liCIT (DATED 90346) 

- EIIYIIOIIIIEITAL IJIGIIIEEIIIIG IEV.6.96 

INPUT DATA FILE UIIE 1 IIICCOI4.DTA 
CIUTPIIT LilT FILE UIIE : IIICCOI4.LST 
lET DATA FILE UIIE 1 lh¥11!114.bln 

IOTE THAT TilE IUILDIIG DIIENSIDNS Dl CARD 6,, FOR ICIURC£ 10. , DO lOT IEET TH£ SCHULIWI·ICIRE CRITERIA. 
TIEREFDRE, DIRECTIDI SPECIFIC IUILDIIG DIIIENSIDIS IIILL lOT IE USED IY TNE IICIDEL. 



J 

- I. '· • -EI • CO ICHEN • IHV/UIIG 1914 IIIIAIIT 

DJ.aJI.AlE (COiiCEJITIATION•1 ,DEPOSITICIIIoZ) 
II£CEPTIII GilD ITSTEI CIECTAIIGUW•1 OR 3, I'OLAI•2 OR 4) 
DISCRETE IECEJTOR ITSTEI CIECTAIIGULAI•1,1'0LA1to2) 
lEIIAII ELEVATIONS AlE lEAD (1ESo1 ,IIOoO) 
GI.I:II.ATIONS AlE .. ITTEM TD TAPE (1Eio1,110o0) 
Lllf AU IIII'UT DATA (110o0,1ESo1,1ET DATA ALIOo2) 

C1111PU1E AVERAGE COMCEITIATION (OR TOTAL DEPOSITION) 
VITI TIE fCX.LIIIIIG TilE JEIIODI: 
-T (Y!So1,110o0) 
Z·IOUI C1Eio1,110o0) 
3·IOUI (TESo1,-D) 
4·IOUI (TESo1,110o0) 
6·IOUI (TESo1,110o0) 
I·IOUI CTESo1,110o0) 
12•IOUI (TESo1,110o0) 
Z4·IOUI CTESo1,NDoD) 

NINT 1N1 ·DAT TABLECS) (TESo1,110o0) 

NINT THE fDLLIIIING TYPES Of TABLES IIIIDSE TIME PERIODS AlE 
SPECIFIED IT ISW(7) THROUGH ISW(14): 

DAILY TABLES (YES•1,NDo0) 
NIGHEST l SECOND HIGHEST TABLES (YES•1,N0o0) 
MAXIMUM 50 TABLES (TES•1,NDo0) 

IETEOROLOGICAL DATA INPUT METHOD (PRE·PROCESSED•1,CARD•2) 
IURAL·URBAN OPTION (RU.•O,UR. MODE 1•1,UR. MODE 2•2,UR. MODE 3o3) 
VIMD PROFILE EXPONENT VALUES (DEFAULTS•1,USER ENTERS•2,3) 
VERTICAL POT. TEMP. GRADIENT VALUES CDEFAULTS•1,USER ENTERS•2,3) 
SCALE EMISSION RATES FOR ALL SOURCES (NDoO,TES>O) 
PROGRAM CALCULATES FINAL PLUME RISE ONLY (YES•1,ND<2) 
PROGRAM ADJUSTS ALL STACK HEIGHTS FOR DDWWWASH (YES•2,ND<1) 
PROGRAM USES BUOYANCY lliDUCED DISPERSION (YES•1,ND=2) 
CONCENTRATIONS DURING CALM PERIODS SET • 0 (YES•1,ND<2l 
lEG. DEFAULT OPTION CHOSEN (YES•1,ND<2) 
TYPE OF POLLUTANT TO BE MODELLED (1•S02,2•0THER) 
DEBUG OPTION CHOSEN (YES•1,NOo2) 
ABOVE GROUND (FLAGPOLE) RECEPTORS USED CYES=1,ND<0) 

lUMBER OF INPUT SOURCES 
NUMBER OF SOURCE GROUPS (•O,ALL SOURCES) 
TIME PERIOD INTERVAL TO BE PRINTED (•D,ALL INTERVALS) 
lUMBER OF X (RANGEl GRID VALUES 
lUMBER OF Y (THETA) GRID VALUES 
NUMBER OF DISCRETE RECEPTORS 
SOURCE EMISSION RATE UNITS CONVERSION fACTOR 
MEIGHT ABOVE GROUND AT WHICH WIND SPEED WAS MEASURED 
LOGICAL UNIT NUMBER OF METEOROLOGICAL DATA 
DECAY COEFFICIENT FOR PHYSICAL OR CHEMICAL DEPLETION 
SURFACE STATION NO. 
TEAR OF SURFACE DATA 
UPPER AIR STATION NO. 
TEAR OF UPPER AIR DATA 
ALLOCATED DATA STORAGE 
REQUIRED DATA STORAGE FOR THIS PROBLEM RUN 

-
ISW(1) • 1 
ISW(2) • 3 
IIW(3) • 1 
IIW(4) • 1 
IIW(5) • 0 
IIWC6l • 1 

IIWC7) • 1 
IIWCil • 0 
IIW(9) • 0 

IIWC10l • 0 
IIW(11) • 0 
IIWC12) • 1 
IIWC13) • 0 
·ISW(14) • 0 
!SWC15) • 0 

IIWC16) • 0 
ISW(17) • 1 
ISWC18) • , 
ISWC19l • 1 
ISW(20) • 0 
ISW(21) • 1 
ISWC22) • 1 
ISW(23l • 0 
ISW(24) • 1 
ISW(25) • 2 
ISW(26) • 1 
ISW(27) • 1 
1511(28) • 1 
l$11(29) • 2 
l$11(30) • 2 
1511(31) • 0 

NSOURC • 1 
NGROUP • 0 

IPERD • 0 
NXPNTS • 0 
IYPNTS • 0 
NXWYPT • 749 

TK •.10000£+07 
ZR • 10.00 METERS 

IMET • 9 
DECAY •O.OOOOOOE+OO 

ISS • 13957 
ISY • 84 
IUS • 3951 
IUY • 84 

LIMIT •160000 WORDS 
MIMIT • 11924 WORDS 



I i. 

- I. P. • eMDEN • CD ICUEM • IHV/LOIIG 1914 IIIIARY -
- IETE!IIIILDGICAI. DAYS TO IE PIOCEISED -

CIF•U 

, , , , , , , , , , , , , , , , , , , , , , , , , , , , , , ,,,,,,, , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , ,,,,,,,, 

, , , , , , , , , , , , , , , , , , , , ,,,,,,,, , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , ,,,,,,, ,,,, 

, , , , , , , , , , ,,,,,,,, , , , , , , , , , , ,,,,,,,,,, , , , , , , , , , , , , , , , , ; , , , ,,,,,, 

, , , , , , , , , , , , , , , , , ,·,, , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , 
- ~Hfl - Of fllST TMlCUGH fiFTH IIIMO SPEED CATEGORIES *** 

(IIETElS/SEC) 

1.54. J.09, 5.14, 1.23, 10.1G, 

*** IIIND PROFILE EXPONENTS ... 

STABILITY IIIND SPEED CATEGORY 
CATEGORY 1 2 3 4 5 

A .70000E·01 .70000E·01 .70000E·01 .70000£·01 .70000£·01 

• .70000E·01 .70000E·01 .70000E·01 .70000E·01 .70000E•01 
c .10000E+OO • 10000E+OO .10000E+OO • 10000£+00 • 10000E+OO 
D .15000E+OO • 15000E+OO • 15000E+OO • 15000£+00 • 15000E+OO 
E .35000E+OO .35000E+OO .35000E+OO .35000£+00 .35000E+OO 
F .55000£+00 .55000E+OO .55000E+OO .55000£+00 .55000E+OO 

*** VERTICAl POTENTIAl TEMPERATURE GRADIENTS *** 
(DEGREES KElVIN PER METER) 

STABiliTY II!NO SPEED CATEGORY 
CATEGORY , 2 3 4 5 

A .OOOOOE+OO .OOOOOE+OO .OOOOOE+OO .OOOOOE+OO .00000£+00 
8 .OOOOOE+OO .OOOOOE+OO .OOOOOE+OO .OOOOOE+OO .00000£+00 
c .OOOOOE+OO .OOOOOE+OO .OOOOOE+OO .OOOOOE+OO .OOOOOE+OO 
D .OOOOOE+OO .OOOOOE+OO .OOOOOE+OO .OOOOOE+OO .OOOOOE+OO 
E .20000E·01 .20000E·01 .20000E·01 .20000£·01 .20000E·01 
F .35000E·01 .35000E·01 .35000E·01 .35000E·01 .35000E•01 

, , , , , , , , , , 
, , , , , , 1 1 1 1 
, , , 1 , , , 1 , 1 
, , , , , , , , , 1 
, , , , , , , 1 1 1 
, , , , , , , 1 1 1 
, , 1 1 1 , , 1 1 1 

6 
.70000E·01 
.70000E·01 
• 10000£+00 
• 15000E+OO 
.35000E+OO 
.55000E+OO 

6 
.OOOOOE+OO 
.OOOOOE+OO 
.OOOOOE+OO 
.OOOOOE+OO 
.20000E·01 
.35000E·01 



- J, P• • CMDEII • CD ICIEEM • IMYII.OIIG 1914 IIIIAIY 

- X,Y CDORDIUT£1 OF DIICIETE IEC£PTORS
(IETEIS) 

-

( 516276.1,3711311.0), ( 516411.0,3712159.0), ( 516679.3,3711159.0), ( 516679.3,3711311.0), ( 517079.3,3711371.0), 
( 517079.3,3711549.0), ( 517530.5,3711411.0), ( 517530.5,3711317.0), ( 511743.9,3711171.0), ( 511743.9,3711573.0), 
( 519914.6,3711573.0), ( 519914.6,3711171.0), ( 520304.1,3711171.0), ( 520304.8,3711024.0), ( 520707.2,3711024.0), 
( 520117.0,3711621.0), ( 520402.3,3712176.0), ( 511707.2,3712176.0), ( 511707.2,3712030.0), ( 511210.4,3712030.0), 
( 511210.4,3712250.0), ( 518060.9,3712335.0), ( 518060.9,3712171.0), ( 517426.1,3712171.0), ( 517426.1,3713079.0), 
( 516993.9,3713079.0), ( 516993.9,3713210.0), ( 516603.7,3713210.0), ( 516603.7,3712114.0), ( 516372.0,3712184.0), 
( 516372.0,3712791.0), ( 516256.2,3712774.0), ( 516276.1,3711378.0), ( 516264.6,3712122.0), ( 516264.6,3711591.0), 
( 516008.5,3712006.0), ( 516008.5,3712122.0), ( 516115.2,3712119.0), ( 516179.3,3712061.0), ( 516179.3,3712122.0), 
( 516264.6,3712122.0), ( 515277.0,3711271.0), ( 515377.0,3711271.0), ( 515477.0,3711271.0), ( 515577.0,3711278.0), 
( 515677.0,3711271.0), ( 515777.0,3711271.0), ( 515877.0,3711278.0), ( 515977.0,3711271.0), ( 516077.0,3711271.0), 
( 516177.0,3711278.0), ( 516277.0,3711271.0), ( 516377.0,3711271.0), ( 516477.0,3711211.0), ( 516577.0,3711271.0), 
( 516677.0,3711271.0), ( 516777.0,3711271.0), ( 516877.0,3711271.0), ( 516977.0,3711271.0), ( 517077.0,3711271.0), 
( 517177.0,3711271.0), ( 515277.0,3711171.0), ( 515377.0,3711171.0), ( 515477.0,3711178.0), ( 515577.0,3711171.0), 
c 515677.0,3711171.0>, c 515777.0,3711171.e>, c 515877.0,3711171.0>, c 515977.0,3711111.0>, c 516077.0,3711171.0>, 
( 516177.0,3711171.0), ( 516277.0,3711178.0), ( 516377.0,3711178.0), ( 516477.0,3711178.0), ( 516577.0,3711171.0), 
( 516677.0,3711178.0), ( 516777.0,3711178.0), ( 516877.0,3711178.0), ( 516977.0,3711171.0), ( 517077.0,3711178.0), 
( 517177.0,3711178.0), ( 515277.0,3711078.0), ( 515377.0,3711078.0), ( 515477.0,3711078.0), ( 515577.0,3711078.0), 
( 515677.0,3711078.0), ( 515777.0,3711078.0), ( 515877.0,3711078.0), ( 515977.0,3711078.0), ( 516077.0,3711078.0), 
( 516177.0,3711078.0), ( 516277.0,3711078.0), ( 516377.0,3711078.0), ( 516477.0,3711078.0), ( 516577.0,3711078.0), 
( 516677.0,3711071.0), ( 516777.0,3711078.0), ( 516877.0,3711078.0), ( 516977.0,3711078.0), ( 517077.0,3711078.0), 
( 517177.0,3711071.0), ( 515277.0,3710978.0), ( 515377.0,3710978.0), ( 515477.0,3710978.0), ( 515577.0,3710978.0), 
( 515677.0,3710978.0), ( 515777.0,3710978.0), ( 515877.0,3710978.0), ( 515977.0,3710978.0), ( 516077.0,3710978.0), 
( 516177.0,3710978.0), ( 516277.0,3710978.0), ( 516377.0,3710978.0), ( 516477.0,3710978.0), ( 516577.0,3710978.0), 
( 516677.0,3710978.0), ( 516777.0,3710978.0), ( 516877.0,3710978.0), ( 516977.0,3710978.0), ( 517077.0,3710978.0), 
( 517177.0,3710978.0), ( 515277.0,3710878.0), ( 515377.0,3710878.0), ( 515477.0,3710878.0), ( 515577.0,3710878.0), 
( 515677.0,3710878.0), ( 515777.0,3710878.0), ( 515877.0,3710878.0), ( 515977.0,3710878.0), ( 516077.0,3710878.0), 
( 516177.0,3710878.0), ( 516277.0,3710878.0), ( 516377.0,371087~.0), ( 516477.0,3710878.0), ( 516577.0,3710878.0), 
( 516677.0,3710878.0), ( 516777.0,3710878.0), ( 516877.0,3710878.0), ( 516977.0,3710878.0), ( 517077.0,3710878.0), 
( 517177.0,3710878.0), ( 515277.0,3710778.0), ( 515377.0,3710778.0), ( 515477.0,3710778.0), ( 515577.0,3710778.0), 
( 515677.0,3710778.0), ( 515777.0,3710778.0), ( 515877.0,3710778.0), ( 515977.0,3710778.0), ( 516077.0,3710778.0), 
( 516177.0,3710778.0), ( 516277.0,3710778.0), ( 516377.0,3710778.0), ( 516477.0,3710778.0), ( 516577.0,3710778.0), 
( 516677.0,3710778.0), ( 516777.0,3710778.0), ( 516877.0,3710778.0), ( 516977.0,3710778.0), ( 517077.0,3710778.0), 
( 517177.0,3710778.0), ( 515277.0,3710678.0), ( 515377.0,3710678.0), ( 515477.0,3710678.0), ( 515577.0,3710678.0), 
( 515677.0,3710678.0), ( 515777.0,3710678.0), ( 515877.0,3710678.0), ( 515977.0,3710678.0), ( 516077.0,3710678.0), 
( 516177.0,3710678.0), ( 516277.0,3710678.0), ( 516377.0,3710678.0), ( 516477.0,3710678.0), ( 516577.0,3710678.0), 
( 516677.0,3710678.0), ( 516777.0,3710678.0), ( 516877.0,3710678.0), ( 516977.0,3710678.0), ( 517077.0,3710678.0), 
( 517177.0,3710678.0), ( 515277.0,3710578.0), ( 515377.0,3710578.0), ( 515477.0,3710578.0), ( 515577.0,3710578.0), 
( 515677.0,3710578.0), ( 515777.0,3710578.0), ( 515877.0,3710578.0), ( 515977.0,3710578.0), ( 516077.0,3710578.0), 
( 516177.0,3710578.0), ( 516277.0,3710578.0), ( 516377.0,3710578.0), ( 516477.0,3710578.0), ( 516577.0,3710578.0), 
( 516677.0,3710578.0), ( 516777.0,3710578.0), ( 516877.0,3710578.0), ( 516977.0,3710578.0), ( 517077.0,3710578.0), 
( 517177.0,3710578.0), ( 515277.0,3710478.0), ( 515377.0,3710478.0), ( 515477.0,3710478.0), ( 515577.0,3710478.0), 
( 515677.0,3710478.0), ( 515777.0,3710478.0), ( 515877.0,3710471.0), ( 515977.0,3710478.0), ( 516077.0,3710478.0), 
( 516177.0,3710478.0), ( 516277.0,3710478.0), ( 516377.0,3710471.0), ( 516477.0,3710478.0), ( 516577.0,3710478.0), 
( 516677.0,3710478.0), ( 516777.0,3710478.0), ( 516877.0,3710478.0), ( 516977.0,3710478.0), ( 517077.0,3710478.0), 
( 517177.0,3710478.0), ( 515277.0,3710378.0), ( 515377.0,3710378.0), ( 515477.0,3710378.0), ( 515577.0,3710378.0), 
( 515677.0,3710378.0), ( 515777.0,3710378.0), ( 515877.0,3710378.0), ( 515977.0,3710378.0), ( 516077.0,3710378.0), 
( 516177.0,3710378.0), ( 516277.0,3710378.0), ( 516377.0,3710378.0), ( 516477.0,3710378.0), ( 516577.0,3710378.0), 
( 516677.0,3710378.0), ( 516777.0,3710378.0), ( 516877.0,3710378.0), ( 516977.0,3710378.0), ( 517077.0,3710378.0), 
( 517177.0,3710378.0), ( 515277.0,3712276.0), ( 515377.0,3712276.0), ( 515477.0,3712276.0), ( 515577.0,3712276.0), 
( 515677.0,3712276.0), ( 515777.0,3712276.0), ( 515877.0,3712276.0), ( 515977.0,3712276.0), ( 516077.0,3712276.0), 
( 516177.0,3712276.0), ( 516277.0,3712276.0), ( 516377.0,3712276.0), ( 516477.0,3712276.0), ( 516577.0,3712276.0), 
( 516677.0,3712276.0), ( 516777.0,3712276.0), ( 516877.0,3712276.0), ( 516977.0,3712276.0), ( 517077.0,3712276.0), 
( 517177.0,3712276.0), ( 515277.0,3712376.0), ( 515377.0,3712376.0), ( 515477.0,3712376.0), ( 515577.0,3712376.0), 
( 515677.0,3712376.0), ( 515777.0,3712376.0), ( 515877.0,3712376.0), ( 515977.0,3712376.0), ( 516077.0,3712376.0), 
( 516177.0,3712376.0), ( 516277.0,3712376.0), ( 516377.0,3712376.0), ( 516477.0,3712376.0), ( 516577.0,3712376.0), 
( 516677.0,3712376.0), ( 516777.0,3712376.0), ( 516877.0,3712376.0), ( 516977.0,3712376.0), ( 517077.0,3712376.0), 
( 517177.0,3712376.0), ( 515277.0,3712476.0), ( 515377.0,3712476.0), ( 515477.0,3712476.0), ( 515577.0,3712476.0), 
( 515677.0,3712476.0), ( 515777.0,3712476.0), ( 515877.0,3712476.0), ( 515977.0,3712476.0), ( 516077.0,3712476.0), 



C 516t77.0,1712416.0), c 516277.0,1712476.0), c S16377.0,1712476.0), c 516477.0,1712476.0), c 516577.0,3712476.0), 
( 516677.0,1712476.0), c 516777.0,5712416.0), ( 516877.0,5712476.0), ( 516977.0,1712476.0), ( 517077.0,1712476.0), 
r 517177.0,1712476.0>, C 515277.0,5712576.0), r 51SS77.o,3712576.0>, ( 515477.0,3712576.0), ( 515577.0,3712576.0), 
r 515677.0,5712576.0>, C 515777.0,5712576.0), ( 515877.0,5712576.0), c 515977.0,5712576.0), ( 516077.0,3712576.0), 
C 516177.0,5712576.0), ( 516277.0,5712576.0), ( 516577.0,3712576.0), ( 516477.0,5712576.0), ( 516577.0,3712576.0), 
r 516677.0,3712576.0>, ( 516777.0,3712576.0), ( 516877.0,3712576.0), ( 516977.0,3712576.0), ( 517077.0,3712576.0), 
r 517177.0,5712576.0>, r 515277.0,5712676.0>, ( 515377.0,3712676.0), ( 515477.0,3712676.0), ( 515577.0,3712676.0), 
r 515677.0,5712676.0>, ( 515777.0,3712676.0), ( 515877.0,3712676.0), ( 515977.0,3712676.0), c 516077.0,3712676.0), 
c 516177.0,3712676.0), C 516277.0,5712676.0>, ( 516577.0,3712676.0), ( 516477.0,3712676.0), ( 516577.0,3712676.0), 
r 516677.0,5712676.0>, ( 516777.0,1712676.0), ( 516877.0,3712676.0), ( 516977.0,3712676.0), ( 517077.0,5712676.0), 
C 517177.0,5712676.0), ( 515277.0,1712776.0), ( 515377.0,3712776.0), ( 515477.0,5712776.0), ( 515577.0,1712776.0), 
( 515677.0,3712776.0), ( 515777.0,3712776.0), ( 515877.0,3712776.0), ( 515977.0,3712776.0), ( 516077.0,5712776.0), 
( 516177.0,3712776.0), .( 516277 .0,5712776.0), ( 516577.0,3712776.0), ( 516477.0,3712776.0), ( 516577.0,3712776.0), 
( 516677.0,3712776.0), ( 516777.0,5712776.0), ( 516877.0,3712776.0), ( 516977.0,3712776.0), ( 517077.0,5712776.0), 
( 517177.0,5712776.0), ( 515277.0,5712176.0), ( 515377.0,3712176.0), ( 515477.0,3712176.0), ( 515577.0,3712876.0), 
( 515677.0,3712176.0), ( 515777.0,3712876.0), ( 515177.0,3712876.0), ( 515977.0,3712876.0), ( 516077.0,3712876.0), 
( 516177.0,3712876.0), ( 516277.0,5712876.0), c 516577.0,3712876.0), c 516477.0,3712876.0), ( 516577.0,3712876.0), 
( 516677.0,3712876.0), ( 516777.0,3712176.0), ( 516877.0,3712876.0), ( 516977.0,3712876.0), ( 517077.0,3712876.0), 
( 517177.0,3712876.0), ( 515277.0,3712976.0), ( 515377.0,3712976.0), ( 515477.0,3712976.0), ( 515577.0,3712976.0), 
( 515677.0,5712976.0), ( 515777.0,3712976.0), ( 515877.0,3712976.0), ( 515977.0,3712976.0), ( 516077.0,3712976.0), 
( 516177.0,5712976.0), ( 516277.0,3712976.0), ( 516577.0,3712976.0), ( 516477.0,3712976.0), ( 516577.0,3712976.0), 
( 516677.0,3712976.0), ( 516777.0,3712976.0), ( 516877.0,3712976.0), ( 516977,0,3712976.0), ( 517077.0,3712976.0), 
( 517177.0,3712976.0), c 515277.o,3713076.u>, ( 515377.0,3713076.0), ( 515477.0,3713076.0), ( 515577.0,3713076.0), 
( 515677.0,3713076.0), ( 515777.0,3713076.0), ( 515877.0,3713076.0), ( 515977.0,3713076.0), ( 516077.0,3713076.0), 
( 516177 .0,3713076.0). ( 516277.0,3713076.0), ( 516577.0,3713076.0), ( 516477.0,3713076.0), ' 516577.0,3713076.0), 
( 516677.0,3713076.0), ( 516777.0,3713076.0), ( 516877.0,3713076.0), ( 516977.0,3713076.0), ( 517077.0,3713076.0), 
( 517177.0,3713076.0), ( 515277.0,3713176.0), ( 515377.0,3713176.0), ( 515477.0,3713176.0), ( 515577.0,3713176.0), 
( 515677.0,3713176.0), ( 515777.0,3713176.0), ( 515877.0,3713176.0), ( 515977.0,3713176.0), ( 516077.0,3713176.0), 
( 516177.0,3713176.0), ( 516277.0,3713176.0), ( 516577.0,3713176.0), ( 516477.0,3713176.0), ( 516577.0,3713176.0), 
( 516677.0,3713176.0), ( 516777.0,3713176.0), ( 516877.0,3713176.0), ( 516977.0,3713176.0), ( 517077.0,3713176.0), 
( 517177.0,3713176.0), ( 515277.0,3712176.0), ( 515377 .0,3712176.0). ( 515477.0,3712176.0), ( 515577.0,3712176.0), 
( 515677.0,3712176.0), ( 515777.0,3712176.0), ( 515877.0,3712176.0), ( 515977.0,3712176.0), ( 516077.0,3712176.0), 
( 516177.0,3712176.0), ( 515277.0,3712076.0), ( 515377.0,3712076.0), ( 515477.0,3712076.0), ( 515577.0,3712076.0), 
( 515677.0,3712076.0), ( 515777.0,3712076.0), ( 515877.0,3712076.0), ( 515977.0,3712076.0), ( 516077.0,3712076.0), 
( 516177.0,3712076.0), ( 515277.0,3711976.0), ( 515377.0,3711976.0), ( 515477.0,3711976.0), ( 515577.0,3711976.0), 
( 515677.0,3711976.0), ( 515777.0,3711976.0), ( 515877.0,3711976.0), ( 515977.0,3711976.0), ( 516077.0,3711976.0), 
( 516177.0,3711976.0), ( 515277.0,3711876.0), ( 515377.0,3711876.0), ( 515477.0,3711876.0), ( 515577,0,3711876.0), 
( 515677.0,3711876.0), ( 515777.0,3711876.0), ( 515877.0,3711876.0), ( 515977.0,3711876.0), ( 516077.0,3711876.0), 
( 516177.0,3711876.0), ( 515277.0,3711776.0), ( 515377.0,3711776.0), ( 515477.0,3711776.0), ( 515577.0,3711776.0), 
( 515677.0,3711776.0), ( 515777.0,3711776.0), ( 515877.0,3711776.0), ( 515977.0,3711776.0), ( 516077.0,3711776.0), 
( 516177.0,3711776.0), ( 515277.0,3711676.0), ( 515377.0,3711676.0), ( 515477.0,3711676.0), ( 515577.0,3711676.0), 
( 515677.0,3711676.0), ( 515777.0,3711676.0), ( 515877.0,3711676.0), ( 515977.0,3711676.0), ( 516077.0,3711676.0), 

( 516177.0,3711676.0), ( 515277.0,3711576.0), ( 515377.0,3711576.0), ( 515477.0,3711576.0), ( 515577.0,3711576.0), 
( 515677.0,3711576.0), ( 515777.0,3711576.0), ( 515877 .0,3711576.0). ( 515977.0,3711576.0), ( 516077.0,3711576.0), 
( 516177.0,3711576.0), ( 515277.0,3711476.0), ( 515377.0,3711476.0), ( 515477.0,3711476.0), ( 515577.0,3711476.0), 
( 515677.0,3711476.0), ( 515777.0,3711476.0), ( 515877.0,3711476.0), ( 515977.0,3711476.0), ( 516077.0,3711476.0), 
( 516177.0,3711476.0), ( 511277.0,3709378.0), ( 512277.0,3709378.0), ( 513277.0,3709378.0), ( 514277.0,3709378.0), 
( 515277.0,3709378.0), ( 516277.0,3709378.0), ( 517277.0,3709378.0), ( 518277.0,3709378.0), ( 519277.0,3709378.0), 
( 520277.0,3709378.0), ( 521277.0,3709378.0), ( 522277.0,3709378.0), ( 511277.0,3708378.0), ( 512277.0,3708378.0), 
( 513277.0,3708378.0), ( 514277.0,3708378.0), ( 515277.0,3708378.0), ( 516277.0,3708378.0), ( 517277.0,3708378.0), 
( 518277.0,3708378.0), ( 519277.0,3708378.0), ( 520277.0,3708378.0), ( 521277.0,3708378.0), ( 522277.0,3708378.0), 
( 511277.0,3707378.0), ( 512277.0,3707378.0), ( 513277.0,3707378.0>, ( 514277.0,3707378.0), ( 515277.0,3707378.0), 
( 516277.0,3707378.0), ( 517277.0,3707378.0), ( 518277.0,3707378.0), ( 519277.0,3707378.0), ( 520277.0,3707378.0), 
( 521277.0,3707378.0), ( 522277.0,3707378.0), ( 511277.0,3706578.0), ( 512277.0,3706578.0), ( 513277.0,3706578.0), 
( 514277.0,3706378.0), ( 515277.0,3706578.0), ( 516277.0,3706578.0), ( 517277.0,3706578.0), ( 518277.0,3706378.0), 
( 519277.0,3706378.0), ( 520277.0,3706578.0), ( 521277.0,3706578.0), ( 522277.0,3706578.0), ( 523277.0,3706378.0), 
( 522402.0,3710378.0), ( 522402.0,3711378.0), ( 522402.0,3712378.0), ( 511277.0,3714176.0), ( 512277.0,3714176.0), 
( 513277.0,3714176.0), ( 514277.0,3714176.0), ( 515277.0,3714176.0), ( 516277.0,3714176.0), ( 517277.0,3714176.0), 
( 518277.0,3714176.0), ( 519277.0,3714176.0), ( 520277.0,3714176.0), ( 521277.0,3714176.0), ( 522277.0,3714176.0), 
( 511277.0,3715176.0), ( 512277.0,3715176.0), ( 513277.0,3715176.0), ( 514277.0,3715176.0), ( 515277.0,3715176.0), 
( 516277.0,3715176.0), ( 517277.0,3715176.0), ( 518277.0,3715176.0), ( 519277.0,3715176.0), ( 520277.0,3715176.0), 
( 521277.0,3715176.0), ( 522277.0,3715176.0), ( 511277.0,3716176.0), ( 512277.0,3716176.0), ( 513277.0,3716176.0), 
( 514277.0,3716176.0), ( 515277.0,3716176.0), ( 516277.0,3716176.0), ( 517277.0,3716176.0), ( 518277.0,3716176.0), 

1----! ( 519277.0,3716176.0), ( 520277.0,3716176.0), ( 521277.0,3716176.0), ( 522277.0,3716176.0), ( 511277.0,3717176.0), -· ( 512277.0,3717176.0), ( 513277.0,3717176.0), ( 514277.0,3717176.0), ( 515277.0,3717176.0), ( 516277.0,3717176.0), 



c sUZ7T.D,m7176.Dl, c Stl277.o,m7176.Dl, c S19277.o,m7176.Dl, c 520277.0,3717176.0), c 521277.0,3717176.0), 
C S22277.0,!n7176.0), C 511277.0,3713176.0), C 512277.0,3713176.0), C 513277.0,3713176.0), C 514277.0,3713176.0), 
C S11277.0,!n2111.0), C 512277.0,3712176.0), C 513277.0,3712176.0), C 514277.0,5712176.0), C 511277.0,3711176.0), 
c 5mn.o,3711176.0l, c 513277.o,3711176.0l, c St4277.o,3711176.0l, c 511277.o,3709370.0l, c 512277.o,3709370.ol, 
( 513277.0,3709370.0), ( 514277.0,3709370.0), ( 515277.0,3709370.0), ( 5!6277.0,3709370.0), ( 517277.0,3709370.0), 
( 511277.0,3709370.0), ( 519277.0,3709370.0), ( 520277.0,3709370.0), ( 521277.0,3709370.0), ( 522277.0,3709370.0), 
( 511277.0,3708370.0), ( 512277.0,3701370.0), ( 513277.0,3701370.0), ( 514277.0,3701370.0), ( 515277.0,3701378.0), 
( 516277.0,3701378.0), ( 517277.0,3701378.0), ( 511277.0,3701378.0), ( 519277.0,3701378.0), ( 520277.0,3701378.0), 
( 521277.0,3701378.0), ( 522277.0,3701378.0), ( 511277.0,3707378.0), ( 512277.0,3707378.0), ( 513277.0,3707378.0), 
( 514277.0,3707370.0), ( 515277.0,3707378.0), ( 516277.0,3707378.0), c 517277.0,3707378.0), c 511277.0,3707370.0), 
( 519277.0,3707378.0), ( 520277.0,3707378.0), ( 521277.0,3707378.0), c 522277.0,3707378.0), ( 511277.0,5706378.0), 
( 512277.0,3706370.0), ( 513277.0,3706378.0), c 514277.0,5706378.0), c 515277.0,5706378.0), c 516277.0,5706378.0), 
( 517277.0,3706378.0), c 511277.0,3706378.0), ( 519277.0,3706378.0), c 520277.0,3706378.0), c 521277.0,3706378.0), 
c 522277.0,3706378.0), c 523277.0,3706370.0), c 522402.0,3710370.0), c 522402.0,5711370.0), c 522402.0,5712370.0), 
c 511277.0,3714176.0), ( 512277.0,3714176.0), ( 513277.0,5714176.0), c 514277.0,3714176.0), ( 515277.0,3714176.0), 
c 516277.0,3714176.0), ( 517277.0,3714176.0), ( 511277.0,3714176.0), c 519277.0,3714176.0), c 520277.0,3714176.0), 
c 521277.0,3714176.0), ( 522277.0,3714176.0), ( 511277.0,3715176.0), ( 512277.0,3715176.0), c 513277.0,5715176.0), 
( 514277.0,3715176.0), ( 515277.0,3715176.0), ( 516277.0,3715176.0), ( 517277.0,3715176.0), ( 511277.0,3715176.0), 
c 519277.0,3715176.0), ( 520277.0,3715176.0), ( 521277.0,3715176.0), c 522277.0,3715176.0), ( 511277.0,3716176.0), 
c 512277.0,3716176.0), ( 513277.0,3716176.0), ( 514277.0,3716176.0), ( 515277.0,3716176.0), c 516277.0,3716176.0), 
( 517277.0,3716176.0), ( 518277.0,3716176.0), ( 519277.0,3716176.0), ( 520277.0,3716176.0), ( 521277.0,3716176.0), 
( 522277.0,3716176.0), ( 511277.0,3717176.0), ( 512277.0,3717176.0), ( 513277.0,3717176.0), ( 514277.0,3717176.0), 
( 515277.0,3717176.0), ( 516277.0,3717176.~). ( 517277.0,3717176.0), ( 518277.0,3717176.0), ( 519277.0,3717176.0), 
( 520277.0,3717176.0), ( 521277.0,3717176.0), ( 522277.0,3717176.0), ( 511277.0,3713176.0), ( 512277.0,3713176.0), 
( 513277.0,3713176.0), ( 514277.0,3713176.0), ( 511277.0,3712176.0), ( 512277.0,3712176.0), ( 513277.0,3712176.0), 
( 514277.0,3712176.0), ( 511277.0,3711176.0), ( 512277.0,3711176.0), ( 513277.0,3711176.0), ( 514277.0,3711176.0), 
( 516500.0,3708100.0), ( 518100.0,3709350.0), ( 514500.0,3708100.0), ( 517300.0,3714400.0), ( 
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* ELEVATJQII IEIGIITI II MEYERS * 

* FOR Til£ DIICUTE RECEPTOR POliTI * 

• I • . '. IU • • X • . ' . w. • I • . ' . ELE. . . . . . . . . . ---. --. . . . . . . -. -. . . . . . -. . . -. . . . . -. --. . -. . -. . -. -. . . -----
516276.1 3711371.0 14.0942 516411.0 3112159.0 14.43942 516679.3 3111159.0 14.0942 
516679.3 3711371.0 14.43942 517079.3 3711371.0 14.0942 517079.3 3711549.0 14.0942 
51JS30.5 3711411.0 14.0942 517530.5 3711317.0 14.0942 511743.9 3711171.0 14.0942 
511743.9 3711573.0 14.0942 519914.6 3711573.0 14.43942 519914.6 3711171.0 14.0942 
5211304.1 3711171.0 14.0942 520304.1 3711024.0 14.43942 520707.2 3711024.0 14.43942 
520117.0 3711621.0 14.0942 520402.3 3712176.0 14.43942 511707.2 3712176.0 14.0942 
511707.2 3712030.0 14.43942 511210.4 3712030.0 14.0942 511210.4 3712250.0 14.43942 
511060.9 3712335.0 14.43942 511060.9 3712178.0 14.43942 517426.1 3712878.0 14.43942 
517426.1 3713079.0 14.43942 516993.9 3713079.0 14.43942 516993.9 3713280.0 14.43942 
516603.7 3713210.0 14.43942 5166~3.7 3712184.0 14.43942 516372.0 3712884.0 14.43942 
516372.0 3712798.0 14.43942 5.16256.2 3712774.0 14.43942 516276.8 3711378.0 14.43942 
516264.6 3712122.0 14.43942 516264.6 3711598.0 14.43942 516008.5 3712006.0 14.43942 
516008.5 3712122.0 34.43942 516115.2 3712189.0 14.43942 516179.3 3712061 .o 14.43942 
516179.3 3712122.0 34.43942 516264.6 3712122.0 14.43942 515277.0 3711278.0 39.62103 
515377.0 3711278.0 39.62103 515477.0 3711278.0 39.62103 515577.0 3711271.0 39.62103 
515677.0 3711278.0 39.62103 515m.o 3711278.0 39.62103 515877.0 3711278.0 39.62103 
515977.0 3711278.0 39.62103 516077.0 3711278.0 39.62103 516177.0 3711278.0 39.62103 
516277.0 3711278.0 36.57912 516377.0 3711278.0 39.62103 516477.0 3711278.0 39.62103 
516577.0 3711278.0 39.62103 516677.0 3711278.0 33.53112 516m.o 3711278.0 33.53112 
516877.0 3711278.0 30.48006 516977.0 3711278.0 30.48006 517077.0 3711278.0 33.53112 
517177.0 3711278.0 33.53112 515277.0 3711178.0 39.62103 515377.0 3711178.0 42.66904 
515477.0 3711178.0 39.62103 515577.0 3711178.0 39.62103 515677.0 3711178.0 42.66904 
S15m.o 3711178.0 42.66904 515877.0 3711178.0 42.66904 515977.0 3711178.0 39.62103 
516077.0 3711178.0 39.62103 516177.0 3711178.0 36.57912 516277.0 3711178.0 36.57912 
516377.0 3711178.0 36.57912 516477.0 3711178.0 36.57912 516577.0 3711178.0 36.57912 
516677.0 3711178.0 33.53112 516m.o 3711178.0 33.53112 516877.0 3711178.0 33.53112 
516977.0 3711178.0 33.53112 517077.0 3711178.0 33.53112 517177.0 3711178.0 33.53112 
515277.0 3711078.0 45.72009 515377.0 3711078.0 42.66904 515477 .o 3711078.0 36.57912 
515577.0 3711078.0 42.66904 515677.0 3711078.0 45.72009 515m.o 3711078.0 45.72009 
515877.0 3711078.0 45.72009 515977,0 3711078.0 42.66904 516077.0 3711078.0 39.62103 
516177.0 3711078.0 39.62103 516277.0 3711078.0 36.57912 516377.0 3711078.0 36.57912 
516477.0 3711078.0 36.57912 516577.0 3711078.0 39.62103 516677.0 3711078.0 33.53112 
516m.o 3711078.0 33.53112 516877.0 3711078.0 33.53112 516977.0 3711078.0 36.57912 
517077.0 3711078.0 33.53112 517177.0 3711078.0 33.53112 515277.0 3710978.0 45.72009 
515377.0 3710978.0 42.66904 515477.0 3710978.0 36.57912 515577.0 3710978.0 42.66904 
515677.0 3710978.0 45.72009 515m.o 3710978.0 48.77114 515877.0 3710978.0 45.72009 
515977.0 3710978.0 45.72009 516077.0 3710978.0 45.72009 516177.0 3710978.0 42.66904 
516277.0 3710978.0 42.66904 516377.0 3710978.0 39.62103 516477.0 3710978.0 36.57912 



- I. P. • CMIIEII • CO KI£EM • 11111/LCIIG 19114 IIIIAIY -
* ELEYATICII MEIGHTS II IETERS * 

* FOI TIE DISCRETE UCEPTOI POINTS * 

• • • • y- ELE • . . - • y- ELE • -. . - y - ELE. . . . . . . . . . . . --. . . . . --. . -. . . . . . . . . . . . . . . . . . -. . . . . . . . . . -. . . . . . . . . . . 
515977.0 3710371.0 57.90907 516077.0 3710371.0 51.11915 516177.0 3710371.0 ·51.11915 
516277.0 3710371.0 411.77114 516377.0 3710371.0 411.77114 516477.0 3710371.0 45.72009 
516577.0 3710371.0 411.m14 516677.0 3710371.0 411.77114 516777.0 3710371.0 411.77114 
516177.0 3710371.0 51.11915 516977.0 3710371.0 45.72009 517077.0 3710371.0 J9.62103 
5tn77.0 3710371.0 36.57912 515277.0 3712276.0 30.41006 515377.0 3712276.0 30.41006 
515477.0 3712276.0 30.41006 515577.0 3712276.0 30.41006 515677.0 3712276.0 33.53112 
515777.0 3712276.0 30.41006 515177.0 3712276.0 30.41006 515977.0 3712276.0 30.41006 
516077.0 3712276.0 30.41006 516177.0 3712276.0 33.53112 516277.0 3712276.0 33.53112 
516377.0 3712276.0 30.411006 516477.0 3712276.0 30.41006 516577.0 3712276.0 30.411006 
516677.0 3712276.0 30.41006 516Tn.o 3712276.0 27.42900 516177.0 3712276.0 33.53112 
516977.0 3712276.0 30.411006 517077.0 3712276.0 27.42900 517177.0 3712276.0 27.42900 
515277.0 3712376.0 30.411006 515377.0 3712376.0 30.41006 515477.0 3712376.0 30.41006 
515577.0 3712376.0 30.41006 515677.0 3712376.0 33.53112 515777.0 3712376.0 33.53112 
515177.0 3712376.0 33.53112 515977.0 3712376.0 36.57912 516077.0 3712376.0 36.57912 
516177.0 3712376.0 36.57912 516277.0 3712376.0 33.53112 516377.0 3712376.0 30.411006 
516477.0 3712376.0 30.41006 516577.0 3712376.0 30.41006 516677.0 3712376.0 27.42900 
516777.0 3712376.0 27.42900 516177.0 3712376.0 27.42900 516977.0 3712376.0 27.42900 
517077.0 3712376.0 27.42900 517177.0 3712376.0 30.41006 515277.0 3712476.0 33.53112 
515377.0 3712476.0 33.53112 515477.0 3712476.0 30.411006 515577.0 3712476.0 30.41006 
515677.0 3712476.0 33.53112 515777 .o 3712476.0 33.53112 515877.0 3712476.0 33.53112 
515977.0 3712476.0 33.53112 516077.0 3712476.0 36.57912 516177.0 3712476.0 36.57912 
516277.0 3712476.0 33.53112 516377.0 3712476.0 30.41006 516477 .o 3712476.0 30.48006 
516577 .o 3712476.0 30.41006 516S77.0 371.2476.0 30.41006 516777.0 3712476.0 27.42900 
516177.0 3712476.0 27.42900 516977.0 3712476.0 24.38100 517077.0 3712476.0 27.42900 
517177.0 3712476.0 27.42900 515277.0 3712576.0 33.53112 515377.0 3712576.0 33.53112 
515477.0 3712576.0 30.41006 515577.0 3712576.0 30.41006 515677.0 3712576.0 33.53112 
515777.0 3712576.0 33.53112 515877.0 3712576.0 33.53112 515977.0 3712576.0 33.53112 
516077.0 3712576.0 36.57912 516177.0 3712576.0 33.53112 516277.0 3712576.0 33.53112 
516377.0 3712576.0 30.48006 516477.0 3712576.0 30.48006 516577.0 3712576.0 30.48006 
516677.0 3712576.0 30.48006 516777.0 3712576.0 27.42900 516177.0 3712576.0 27.42900 
516977 .o 3712576.0 27.42900 517077.0 3712576.0 24.38100 517177.0 3712576.0 27.42900 
515277.0 3712676.0 30.48006 515377.0 3712676.0 30.41006 515477.0 3712676.0 33.53112 
515577.0 3712676.0 33.53112 515677.0 3712676.0 33.53112 515777.0 3712676.0 33.53112 
515877.0 3712676.0 33.53112 515977.0 3712676.0 33.53112 516077.0 3712676.0 33.53112 
516177.0 3712676.0 36.57912 516277.0 3712676.0 33.53112 516377.0 3712676.0 30.41006 
516477.0 3712676.0 30.48006 516577.0 3712676.0 30.41006 516677.0 3712676.0 30.41006 
516777 .o 3712676.0 27.42900 516177.0 3712676.0 24.38100 516977.0 3712676.0 27.42900 
517077.0 3712676.0 27.42900 517177.0 3712676.0 27.42900 515277.0 3712776.0 27.42900 
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- I. P. • CNUII • CD ICIEEM • INV/I.CIIIG 1114 IIIWIY -
• ELEVATIOII !EIGHTS IN !EYERS • 

• Fat TilE Olsta£TE IEC£PTOII POINTS • 

• X • . '. ELE • • X • . '. ELE. • X • . ' . ELE • . . . . . . . -. . . . . . . . . . . ---. . . . . . . . -. . . . . . . . . . . . . . . . . . . . . . . . . . . . - -. . -
5!5377.0 3712776.0 27.42900 515477.0 3712776.0 27.429DD 515577.0 3712776.0 :13.53112 

515677.0 3712776.0 :13.53112 515777.0 3712776.0 27.429DD 515877.0 3712776.0 :13.53112 
515977.0 3712776.0 :13.53112 516077.0 3712776.0 :13.53112 516177.0 3712776.0 :13.53112 

516277.0 3712776.0 30.41006 516377.0 3712776.0 30.41006 516477.0 3712776.0 27.42900 

516577.0 3712776.0 27.42900 516677.0 3712776.0 27.42900 516777.0 3712776.0 27.42900 

516877.0 3712776.0 27.42900 St6977.0 3712776.0 27.42900 517077.0 :5712776.0 30.41006 
5!7177.0 3712776.0 30.41006 515277.0 :5712876.0 27.42900 515377.0 :5712876.0 27.42900 
515477.0 3712876.0 27.42900 515577.0 :5712876.0 27.42900 515677.0 3712876.0 :13.53112 

515777.0 3712876.0 27.42900 515877.0 3712876.0 30.48006 515977.0 3712876.0 30.48006 
516077.0 3712876.0 :13.53112 516177.0 3712876.0 30.48006 516277.0 :5712876.0 27.42900 

516377.0 3712876.0 27.42900 516477.0 3712876.0 27.42900 516577.0 3712876.0 27.42900 
516677.0 3712876.0 27.42900 516777.0 3712876.0 30.48006 516877.0 3712876.0 30.48006 
516977.0 :5712876.0 27.42900 517077.0 3712876.0 30.48006 517177.0 3712876.0 30.48006 
515277.0 3712976.0 27.42900 515377.0 3712976.0 27.42900 515477.0 3712976.0 27.42900 
515577.0 3712976.0 27.42900 515677.0 3712976.0 27.42900 515777.0 3712976.0 27.42900 
515877.0 3712976.0 :13.53112 515977.0 3712976.0 :13.53112 516077.0 3712976.0 :13.53112 
516177.0 3712976.0 33.53112 516277.0 3712976.0 27.42900 516377.0 3712976.0 27.42900 
516477.0 3712976.0 27.42900 516577.0 3712976.0 27.42900 516677.0 3712976.0 27.42900 
516777.0 3712976.0 30.48006 516877.0 3712976.0 30.48006 516977.0 3712976.0 30.48006 
517077.0 3712976.0 27.42900 517177.0 3712976.0 27.42900 515277.0 3713076.0 27.42900 
515377.0 3713076.0 27.42900 515477.0 3713076.0 27.42900 515577.0 3713076.0 27.42900 
515677.0 3713076.0 27.42900 515777.0 3713076.0 27.42900 515877.0 3713076.0 27.42900 
515977.0 3713076.0 27.42900 516077.0 3713076.0 27.42900 516177.0 3713076.0 27.42900 
516277.0 3713076.0 27.42900 516377.0 3713076.0 24.38100 516477.0 3713076.0 27.42900 
516577.0 3713076.0 27.42900 516677.0 3713076.0 30.48006 516777.0 3713076.0 33.53112 
516877.0 3713076.0 30.48006 516977.0 3713076.0 30.48006 517077.0 3713076.0 30.48006 
517177.0 3713076.0 30.48006 515277.0 3713176.0 27.42900 515377.0 3713176.0 27.42900 
515477.0 3713176.0 27.42900 515577.0 3713176.0 27.42900 515677.0 3713176.0 27.42900 
515777.0 3713176.0 30.48006 515877.0 3713176.0 30.48006 515977.0 3713176.0 27.42900 
516077.0 3713176.0 30.48006 516177.0 3713176.0 27.42900 516277.0 3713176.0 27.42900 
516377.0 3713176.0 27.42900 516477.0 3713176.0 27.42900 516577.0 3713176.0 27.42900 
516677.0 3713176.0 27.42900 516777.0 3713176.0 30.48006 516877.0 3713176.0 33.53112 
516977.0 3713176.0 27.42900 517077.0 3713176.0 30.48006 517177.0 3713176.0 42.66904 
515277.0 3712176.0 33.53112 515377.0 3712176.0 30.48006 515477.0 3712176.0 33.53112 
515577.0 3712176.0 30.48006 515677.0 3712176.0 30.48006 515777.0 3712176.0 30.48006 
515877.0 3712176.0 30.48006 515977.0 3712176.0 30.48006 516077.0 3712176.0 33.53112 
516177.0 3712176.0 33.53112 515277.0 3712076.0 30.48006 515377.0 3712076.0 30.48006 
515477.0 3712076.0 33.53112 515577.0 3712076.0 30.48006 515677.0 3712076.0 33.53112 
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SGROUH 1 
- 1. P. • CMHII • CD ICIEEll • 111¥/LGIIG 1!114 IIIIAIIY -

* IIGII!ST 1•11Ut AVERAGE CIIIICEtmATICIII CIIICIOGUIIS/CUIIC IETER) • 
* FICII AlL IIIURCES * 

* FOR TIE DISCRETE IECEPTDI PDIITS * 

• • • . '. Cllll • CDAY, ... l • • • . ' . Cllll. (DAY, ... ) . -. . . . . . . . . . . . . . . -. . . . . . . . . . . . . . . . . . . . -. . . . . . . . . . . . . . . . . . . . --- . . 
516276.1 m1m.o 9.53476 ( 10, 7) 516411.0 S712159.0 12.1'9269 (131,13) 

516679.3 S711159.0 7.27246 (105, 12) 516679.3 3711371.0 14.94601 ( 36, 13) 
517079.3 S711371.0 10.06011 (124, 12) 517079.3 S711549.0 9.01953 (124,13) 

517530.5 S711411.0 1.88793 (105, 13) 517530.5 3711317.0 1.35960 (124, 13) 
511743.9 3711171.0 5.11719 (258, ,, 511743.9 3711573.0 6.10107 ( •• ll 
519914.6 S711573.0 5.01113 ( 94, 17) 519914.6 3711171.0 4.95949 (114,14) 

520304.1 S711171.0 5.00664 (105, 6) 520304.1 3711024.0 5.22111 (290, 19) 

520707.2 3711024.0 5.21510 (290,19) 520117.0 3711621.0 5.09996 ( 7, 5) 
520402.3 3712176.0 5.09312 (310,11) 518707.2 3712176.0 6.01527 (223,10) 
511707.2 3712030.0 5.97017 (116, 13) 511210.4 5712030.0 7.13171 (234,12) 

511210.4 3712250.0 ' 6.51197 (130, 12) 511060.9 3712335.0 7.11005 ( 94, 8) 
511060.9 3712871.0 6.81245 (232,11) 517426.8 3712871.0 7.40172 (253, 13) 
517426.8 3713079.0 6.74705 (116, 9) 516993.9 3713079.0 7.45720 (153, 12) 

516993.9 3713280.0 7.72674 (253, 15) 516603.7 3713280.0 8.51626 (131. 13) 
516603.7 3712884.0 8.45673 (131, 13) 516372.0 3712884.0 10.03324 (127,14) 

516372.0 3712798.0 9.97837 (127,14) 516256.2 3712774.0 12.04021 (120, 11) 
516276.8 3711378.0 9.53476 ( 10, 7) 516264.6 3712122.0 19.35901 (111, 13) 

516264.6 3711598.0 12.73881 ( 10,10) 516001.5 3712006.0 14.90008 (237,14) 
516008.5 3712122.0 12.29960 (237,14) 516115.2 3712189.0 13.44750 ( 42,21) 
516179.3 3712061.0 34.22960 ( 42,21) 516179.3 3712122.0 18.61232 (111,16) 
516264.6 3712122.0 19.35901 (111,13) 515277.0 3711278.0 7.12041 (203,13) 
515377 .o 3711278.0 8.00615 (211. 13) 515477.0 3711278.0 9.92952 (211, 13) 
515577.0 3711278.0 9.77564 (211, 11) 515677.0 3711278.0 7.10179 (125, 12) 
515m.o 3711278.0 9.44799 C211, 12) 515877.0 3711278.0 8.76437 (211, 12) 
515977 .o 3711278.0 6.29517 (135, 12) 516077 .o 3711278.0 8.01642 (223,16) 
516177.0 3711278.0 11.12561 (223,16) 516277.0 3711278.0 9.60877 ( 10, 7) 

516377.0 3711278.0 13.52954 (166, 18) 516477.0 3711278.0 15.66563 ( 36,16) 
516577 .o 3711278.0 9.13056 ( 36, 15) 516677 .o 3711278.0 9.68834 (105, 12) 
516m.o 3711278.0 9.62099 ( 96, 12) 516877.0 3711278.0 8.66448 (209, 11) 
516977.0 3711278.0 7.92668 (209, 11) 517077.0 3711278.0 9.10203 (124,12) 
517177.0 3711278.0 10.20716 (124, 12) 515277.0 3711178.0 8.87617 (211, 13) 
515377 .o 3711178.0 10.57820 (211,13) 515477.0 3711178.0 9.82012 (211,11) 
515577.0 3711178.0 8.89521 (125,12) 515677.0 3711171.0 9.87744 (211, 12) 
515m.o 3711178.0 9.52744 (211, 12) 515877.0 3711171.0 7.57216 (188,14) 
515977 .o 3711171.0 7.74173 (135, 12) 516077.0 3711171.0 9.68383 (223,16) 
516177.0 3711178.0 8.02643 (223,16) 516277.0 3711178.0 7.66977 (151, 11) 
516377.0 3711171.0 10.80390 (166, 18) 516477.0 3711171.0 7.16729 ( 36, 16) 
516577.0 3711178.0 6.00842 (167, 13) 516677.0 3711171.0 7.54908 (105, 12) 
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- I. P. • CAIIIEII • CO ICIEEtl • IIIY/LCIIIG 11114 IIUIIT 

* IIGMEST 1·11Ut AVERAGE COICENTlATIIII (IIICROGlAIIS/CUIIC IETER) 
* Filii ALL IOURCES * 

* FOR TME DISCRETE IECEPTCII PDIITS * 

COl. CDAT,IIIIt) • • • . ' . 

-
• 

COl. CDAT,IIIIt) 

IIGM 
1•MR 

IGROUPI 1 

. -. . . . . . . -. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - --. . 
516777.0 J711178.D 1.21503 ( 36,14) 516177.0 J711171.0 1.10747 ( 96, 12) 

516977.0 J711171.0 1.21912 (209, 11) 517077.0 J711171.0 7.47645 (105, 11) 

517177.0 3711171.0 1.11001 (105, 11) 515277.0 3711078.0 10.50198 (211, 13) 

515377.0 3711078.0 9.91115 (211,11) 515477.0 3711071.0 1.65512 (125,12) 

515577.0 3711071.0 9.69062 (211,12) 515677.0 3711071.0 10.96417 (211,12) 

515m.o 3711071.0 6.11610 (211, 12) 515177.0 J711071.0 7.51009 (212, 11) 

515977.0 3711071.0 7.am (135, 12) 516077.0 3711071.0 9.60217 (223, 16) 

516177.0 3711071.0 1.78160 (209, 12) 516277.0 3711078.0 7.11373 (204,14) . 

516577.0 3711071.0 9.65961 (166, 11) 516477.0 3711078.0 7.15077 (167, 13) 

516577.0 3711071.0 1.01577 ( 36, 16) 516677.0 3711071.0 5.56443 (100, 13) 

516m.o 3711071.0 1.35300 (105,12) 516177.0 3711071.0 1.46513 ( 36,14) 

516977.0 3711071.0 1.50507 ( 36,12) 517077.0 3711071.0 7.411972 (209,11) 

517177.0 3711071.0 7.37913 (105, 11) 515277.0 3710971.0 9.60217 (211,11) 

515377.0 3710971.0 1.07632 (150, 12) 515477.0 3710971.0 1.36114 (211,12) 

515577.0 3710978.0 10.42812 (211, 12) 515677.0 3710971.0 1.25854 (211,12) 

515m.o 3710971.0 6.99198 (212, 11) 515877.0 3710971.0 9.31052 (211, 14) 

515977.0 3710971.0 8.58867 (223, 16) 516077.0 3710971.0 11.49816 (223, 16) 

516177.0 3710978.0 9.23675 (209, 12) 516277.0 3710978.0 8.06304 (227,12) 

516377.0 3710978.0 9.92363 (166, 18) 516477.0 3710978.0 7.29323 (167, 13) 

516577.0 3710971.0 7.61506 ( 36, 16) 516677.0 3710978.0 7.11484 (100, 13) 

516m.o 3710978.0 7.16495 (105,12) 516177.0 3710978.0 9.16534 (105,12) 
516977.0 3710971.0 9.79999 ( 36,13) 517077.0 3710971.0 8.21115 ( 36,12) 

517177.0 3710978.0 7.18303 ( 88,18) 515277.0 3710878.0 8.53283 (150,12) 

515377.0 3710878.0 8.26123 (211,12) 515477.0 3710878.0 9.61067 (211,12) 
515577.0 3710878.0 8.56679 (211. 12) 515677.0 3710878.0 7.20837 (238,12) 

515m.o 3710878.0 9.56056 (211,14) 515877.0 3710878.0 10.27231 (211,14) 

515977.0 3710878.0 10.94579 (223, 16) 516077.0 3710878.0 12.10578 (223,16) 

516177.0 3710878.0 9.10827 (209, 12) 516277.0 3710878.0 8.27024 (227,12) 
516377.0 3710878.0 10.04212 (166, 18) 516477.0 3710878.0 7.57581 (166,18) 
516577.0 3710878.0 10.26349 ( 36, 16) 516677.0 3710878.0 7.91084 (100,13) 
516m.o 3710878.0 9.43720 ( 36,15) 516177.0 3710878.0 9.64604 (105, 12) 
516977.0 3710178.0 10.67007 ( 36,14) 517077.0 3710878.0 9.07974 ( 96, 12) 

517177.0 3710178.0 7.66831 ( 36,12) 515277.0 3710778.0 1.22973 (211, 12) 
515377.0 3710778.0 9.21444 (211,12) 515477.0 3710778.0 9.16342 (211, 12) 
515577.0 3710778.0 7.22391 (238,12) 515677.0 3710778.0 7.29375 (212,15) 
515m.o 3710778.0 11.43001 (211,14) 515877.0 3710778.0 9.69086 (211, 14) 
515977.0 3710778.0 12.23545 (223, 16) 516077.0 3710778.0 11.91105 (215, 16) 

516177.0 3710778.0 1.43028 (209,12) 516277.0 3710778.0 9.20383 (238,14) 
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- I. P. • CNIIEI • CO ICIEEll • IIIY/LOIIG 1914 IIIIAIIY -
I • NIGHEST ' 1•IIIUI AVHAGE CONCEITMTIOII ClllctOGIAMS/aJIIC IIETEI) • 
I * FIOII ALL IQURCES • 

* Fill TIE DlscaETE IECEPTCII POliTI * 

' • I • . '. CON • CDAY, ... ) • I • . ' . CON. CDAY, ... ) 

····························································-··· 
516377.0 mo77I.O 10.41379 (166, 11) 516477.0 1710771.0 9.12190 (166,11) 

516577.0 mona.o 10.31994 ( 36, 16) 516677.0 3710771.0 11.112285 ( 36, 16) 

5t6m.o 3710771.0 9.05103 (129,12) 516177.0 3no771.o 11.70149 ( 36, 15) 

516977.0 mo77I.O 10.14141 (105,12) 517077.0 3710771.0 13.16622 ( 36,14) 
517177.0 3710771.0 1.17129 ( 36,12) 515277.0 3710671.0 1.91090 (211, 12) 
515377.0 3710671.0 l.n441 (211,12) 515477.0 3710671.0 1.09315 (241,10) 
515577.0 3710671.0 6.13144 (212, 15) 515677.0 3n067I.O 1.55421 (211,14) 
515m.o 3710671.0 10.27522 (211,14) 515877.0 3710671.0 9.11882 (223,16). 

515977.0 3710671.0 12.51477 (223,16) 516077.0 37106'18.0 11.17454 (215,16) 
516177.0 3710671.0 1.02061 c 36,19) 516277.0 1710671.0 9.45162 (238,14) 
516377.0 3710671.0 10.61234 (166,11) 516477.0 3710671.0 9.31945 (166,18) 
516577.0 3710671.0 9.49321 (150, 11) 516677.0 3710671.0 13.61009 c 36,16) 
516m.o 3710671.0 1.85474 c 58,18) 516177.0 3710671.0 10.90467 c 36,15) 
516977.0 3710671.0 9.65055 (105,12) 517077.0 3710671.0 10.05588 c 36,14) 
517177.0 3710671.0 9.51428 c 36,13) 515277.0 3710571.0 8.64711 (211,12) 
515377.0 3710571.0 8.15429 (241,10) 515477.0 3710571.0 8.20331 (238,12) 
515577.0 3710571.0 7.57144 (241,16) 515677.0 3710571.0 9.77794 (211,14) 
515m.o 3710578.0 10.12603 (128,22) 515877.0 3710578.0 10.45200 (223,16) 
515977.0 3710578.0 11.62675 (223,16) 516077.0 3710578.0 8.95073 (215,16) 
516177.0 3710578.0 9.53730 c 36,19) 516277.0 3710578.0 10.44087 (306,16) 
516377.0 3710578.0 11.01495 (306,16) 516477.0 3710578.0 10.18541 (166,18) 
516577.0 3710578.0 9.99297 (150,11) 516677.0 3710578.0 14.00313 c 36,16) 
516m.o 3710578.C 7.9n23 (129,15) 516177.0 3710578.0 8.43606 (129,12) 
516977.0 3710578.0 8.38160 ( 36,15) 517077.0 3710578.0 8.77346 (105,12) 
517177.0 3710578.0 9.15498 ( 36,14) 515277.0 3710478.0 7.92839 (248,10) 
515377.0 3710478.0 8.46190 (238,12) 515477.0 3710478.0 8.22416 (248,16) 
515577.0 3710478.0 9,01817 (211,14) 515677.0 3710478.0 10.01012 (211,14) 
515m.o 3710478.0 9.98028 (128,22) 515877.0 3710478.0 10.95707 (223,16) 
515977.0 3710478.0 12.56617 (215,16) 516077.0 3710478.0 8.96449 ( 10,10) 
516177.0 3710478.0 10.85662 ( 36,19) 516277.0 3710478.0 11.53619 (306,16) 
516377.0 3710478.0 11.03771 (306,16) 516477.0 3710478.0 10.46123 ( 10, 6) 

J 
516577.0 3710478.0 9.67389 (150,11) 516677.0 3710478.0 13.17532 ( 36,16) 
.516m.o 3710478.0 9.39469 ( 36,16) 516177.0 3710478.0 7.71586 (129,12) 
516977.0 3710478.0 9.79140 ( 36,15) 517077.0 3710478.0 7.98282 (105,12) 

I 
517177.0 3710478.0 7.81857 (105,12) 515277.0 3710378.0 7.83457 (238,12) 

I 515377.0 3710378.0 7.44232 (248,16) 515477.0 3710378.0 7.51949 (248,16) 
515577.0 3710378.0 9.52112 (211,14) 515677.0 3710378.0 10.45188 (128,22) 
s1sm.o 3710378.0 9.58367 (200,14) 515877.0 3710378.0 10.65414 (223,16) 
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MIGH 
1·HR 

SGROUPI 1 

- I. P. • CMDEI • CD ICIEEM • IIIVILCIIIG 1914 IIIIAIIY -
• IIGIIEST 1•110UR AVERAGE CONCENTIAYICIII (IIICIOGIAIIS/CUIIC IIET£1) • 

• FICIN AI.L SOURCES • 
• FGI TNE DIICIETE IECEPTGI I'OINTS • 

• X • • y. CON. CDAY,IIOUR) ••• . ' . CON. (DAY,IIOUR) . . . . . -. . . . . . . . . . . . . . -. . . . . . . . . . . . -. . -. -. -. . . . . . . . . . . . . . . . . . . . . . -
515977.0 mo37a.o 12.60101 (215, ,., 516077.0 m0371.o 7.61134 ( 66, ,., 

516177.0 mD!71.o 10.07992 c to, 7> 516277.0 m0371.o 10.43524 (506, 16) 

516377.0 3710371.0 10.03425 (506,16) 516477.0 3710371.0 9.DZS56 (166, 11) 

516577.0 3710371.0 1.12597 (150, 11) 516677.0 3710371.0 10.77670 ( 36, ,., 

516m.o 3710371.0 10.13315 ( 36,16) 516177.0 3710371.0 9.10554 ( 51, tl) 

516977.0 3710371.0 1.24753 (129,12) 517077.0 3710371.0 I.S0559 ( 36, 15) 

517177.0 m0371.o 7.63055 (105,12) 515277.0 3712276.0 5.11054 (197, 13) 

515377.0 3712276.0 7.26791 (237,14) 515477.0 371227,.0 1.63053 (237,14) . 

515577.0 3712276.0 9.44573 (237,14> 515677.0 3712276.0 10.24923 (237,14) 

515m.o 3712276.0 1.20209 (237,14) 515877.0 3712276.0 5.12471 (218,14) 

515977.0 3712276.0 9.42250 (126,12> 516077.0 3712276.0 1.95656 (116, 13) 

516177.0 3712276.0 12.26405 (132, 14) 516277.0 3712276.0 24.04749 (111, 13> 

516377.0 3712276.0 16.57505 (120, 12) 516477.0 3712276.0 7.19651 (290,13> 

516577.0 3712276.0 4.50896 ( 41,15) 516677.0 3712276.0 6.94246 ( 42,16) 

516m.o 3712276.0 5.18638 (175,13) 516177.0 3712276.0 1.05698 (217,14) 

516977.0 3712276.0 7.44574 (119,13) 517077.0 3712276.0 7.59174 (189,13) 

517177 .o 3712276.0 7.84861 ( 99,13) 515277.0 3712376.0 7.27658 (237,14) 

515377.0 3712376.0 8.20189 (125,11) 515477.0 3712376.0 9.04927 (125,11> 

515577.0 3712376.0 9.12547 (125,11) 515677.0 3712376.0 8.22020 (202,13) 

515m.o 3712376.0 8.66613 (218,14) 515877.0 3712376.0 9.28441 (126,12) 

515977.0 3712376.0 10.22928 ( 42,21) 516077.0 3712376.0 13.56509 (116, 13) 

516177.0 3712376.0 10.97443 (111,15) 516277.0 3712376.0 20.98162 (120,,) 

516377 .o 3712376.0 14.54732 ;120, 12) 516477.0 3712376.0 1.43657 (131, 13) 

516577.0 3712376.0 5.25318 ( 49,10) 516677.0 3712376.0 4.24935 (175, 13) 

516m.o 3712376.0 7.55918 (175,13) 516877.0 3712376.0 8.44428 (175, 13) 

516977.0 3712376.0 8.02589 (217,14) 517077.0 3712376.0 7.16475 (189, 12) 

517177 .o 3712376.0 6.67029 (189,13) 515277.0 3712476.0 8.00715 (125,11) 

515377 .o 3712476.0 8.76051 (125,11) 515477.0 3712476.0 9.09659 (125,11) 

515577.0 3712476.0 8.64402 (125, 11) 515677.0 3712476.0 7.60013 (237,13) 

515m.o 3712476.0 a. 19585 (226, 11) 515877,0 3712476.0 7.51540 ( 42,21) 

515977 .o 3712476.0 9.61445 (116,13) 516077.0 3712476.0 11.93n9 (132, 14) 

516177.0 3712476.0 10.15633 (111, 13) 516277.0 3712476.0 18.30112 (120,11) 

516377.0 3712476.0 12.28441 (120, 12) 516477.0 3712476.0 9.56212 (131, 13) 

516577.0 3712476.0 7.12479 (165, 11) 516677.0 3712476.0 6.32415 (165, 11) 

516m.o 3712476.0 6.71911 (175,13) 516877.0 3712476.0 7.92353 (175, 13) 

516977.0 3712476.0 7.39102 (175, 13) 517077.0 3712476.0 6.15454 (119,12) 

517177 .o 3712476.0 6.45319 (198, 14) 515277.0 3712576.0 8.09032 (125, 11) 

515377.0 3712576.0 8.29221 (125, 11) 515477.0 3712576.0 8.02270 (125, 11) 



MIGH 
1•HR 

-OUPI 1 
- I. P. • CNilEll • CO ICIEEll • INV/LIIIG 1114 II liMY -

• IIGHEST 1•IICIUR AVEIAGE CIIICEITRATIIII (IIICI-/CUIIC IETER) • 
• FICIII ALL IIIUICES • 

• Fill TilE DISCRETE IECEPTOI fOIITS • 

• I • . '. CCII • (DAY ,IICIUR) • I • . ' . CCII. (DAY ,IICIUR) . -. . . . . . . . . . . . . . . . . . . . . . . . . . . . -. -. . . . . . . . . . -. . . . . . . . . . . . . . . . . . . . 
517177.0 5712176.0 6.45361 (130,14) 515277.0 5712976.0 6.11411. (126, 12) 

515377.0 :1712976.0 7.15314 (126, 12) 515477.0 5712976.0 6.90573 (126, 12) 

515577.0 :1712976.0 5.96350 (156, 15) 515677.0 :1712976.0 7.47673 (116, 13) 

515m.o :1712976.0 1.1576:1 C116, 1:SI "515877.0 :1712976.0 1.19491 (1:12,14) 

515977.0 :1712976.0 6.98906 (255,12) 516077.0 :1712976.0 I. 1:sa:sa (126,14) 

516177.0 3712976.0 10.52999 (111, 1:SI 516277.0 :1712976.0 9.59221 (120, 11). 
516:177.0 3712976.0 1.73221 (127,14) 516477.0 :1712976.0 9.26:159 (120, 12) 

i 516577.0 3712976.0 I.ZJ6:11 (131, 13) 516677.0 :1712976.0 7.12123 (173, 11) 
i 516m.o 3712976.0 7.15079 (134, 13) 516177.0 3712976.0 6.59115 (174,14) 

516977.0 3712976.0 6.19142 (174,14) 517077.0 3712976.0 6.53133 (173,13) 
517177.0 3712976.0 6.47067 (130,14) 515277.0 3713076.0 7.57199 (126,12) 
515377.0 3713076.0 7.07594 (126,12) 515477.0 3713076.0 6.15415 (234, 15) 
515577.0 3713076.0 6.29318 (116, 13) 515677.0 3713076.0 1.18313 (116, 13) 
515m.o 3713076.0 8.16611 (132,14) 515877.0 :1713076.0 7.35693 (153,17) 
515977.0 3713076.0 6.82925 (255, 12) 516077.0 3713076.0 7.80306 (126, 14) 

516177.0 3713076.0 9.13865 (111,13) 516277.0 3713076.0 1.93793 (120,11) 
516:177.0 3713076.0 8.16128 (127, 14) 516477.0 3713076.0 1.94780 (120,12) 
516577.0 3713076.0 1.19530 (131,13) 516677.0 3713076.0 7.23271 (131,13) 
516m.o 3713076.0 7.14553 (134, 13) 516177.0 3713076.0 6.77419 (253, 15) 
516977.0 3713076.0 6.82711 (153, 12) 517077.0 3713076.0 6.66432 (173,13) 
517177.0 3713076.0 7.12313 (253, 14) 515277.0 3713176.0 7.02816 (126,12> 
515377.0 3713176.0 6.28149 (234, 15) 515477.0 3713176.0 6.10658 (234,15) 
515577.0 3713176.0 7.42508 (116, 13) 515677.0 3713176.0 7.84263 (116,13) 

i 515m.o 3713176.0 1.31496 (132, 14) 515877.0 3713176.0 7.08529 (146, 13) 
515977.0 3713176.0 6.79255 (255, 12) 516077.0 3713176.0 1.46055 (126, 14) 
516177.0 3713176.0 8.58718 (111,13) 516277.0 3713176.0 1.60181 (127, 11) 
516377.0 3713176.0 1.37792 (127,14) 516477.0 3713176.0 1.47445 (127, 12) 
516577.0 3713176.0 7.83412 (131,13) 516677.0 3713176.0 7.53826 (131,13) 
516m.o 3713176.0 6.78675 (175,11) 516177.0 3713176.0 6.74944 (253,15) 
516977.0 3713176.0 6.71692 (253,15) 517077.0 3713176.0 7.11221 (153,12) 
517177 .o 3713176.0 7.92513 (253, 14) 515277.0 :1712176.0 6.33149 (226,12) 
515377.0 3712176.0 6.54712 (197, 13) 515477.0 3712176.0 6.71396 (197, 13) 
515577.0 3712176.0 8.12110 (237, 14) 515677.0 3712176.0 10.76632 C237, 14> 
515m.o 3712176.0 12.84363 (237, 14) 515877.0 3712176.0 12.17165 (237, 14) 
515977.0 3712176.0 6.90359 C237, 14) 516077.0 3712176.0 17.22855 c 42,21) 
516177.0 3712176.0 15.03437 (116, 13) 515277.0 3712076.0 7.26108 (226,12) 
515377.0 3712076.0 6.96502 (226,12) 515477.0 3712076.0 6.58311 (226, 12) 
515577.0 3712076.0 5.13159 (125, 14) 515677.0 3712076.0 6.43218 (237,14) 
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NIGH 
I·HR 

IGROUPI I 
- I. P. • -Eit ·• CD ICIEEM • IIIV/LCIIG 1114 IIIWIY -

* IICIIEST I•IICIUII AVPAGE CDHCEIITUTICII (IIICIOGIMS/CIIIIC IETER) • 
* FIOII ALL ICIURCES * 

* FCII TIE DIICIETE IECEPTOI POINTS * 

• I • . '. CDH. CDAY ,IICIUII) • X • . ' . CDH. CDAY ,IICIUII) . . . . . . -. . ----. . . -. . . . . . . . . . . . . . . . . . . . . -. . . . . . . . . . . . . . . . . . . . . . . -. 

522277.0 S709371.D 4.17062 c za, 11> 511277.0 1701371.0 9.71920 CZI5,24) 

512277.0 3'1'01371.0 1.29698 ( .,, 5) 511277.0 1701371.0 10.90221 ( .,, 6) 

514277.0 3'1'01371.0 11.29545 C261, 2> 515277.0 3'1'01371.0 7.91301 C241, 4) 

516277.0 3'1'01371.0 5.61304 (176, 7) 51n77.o 3'1'01371.0 10.91195 C356, Ill 
518277.0 3'1'01378.0 1.21357 c 66, 19) 519277.0 3'1'01378.0 4.15477 c 6,12) 

520277.0 3'1'01378.0 4.68905 (315, II) 521277.0 3'1'01371.0 4.71511 ( 5, I) 
522277.0 3'1'01378.0 5.12307 (114, 19) 511277.0 3707378.0 10.31165 CI02, 2) · 

512277.0 3707378.0 11.51195 (150,21) 513277.0 3707378.0 11.07583 (326,24) 

514277.0 3707378.0 9.93513 I 70,22) 515277.0 3707378.0 11.11236 (200, 6) 

516277.0 3707378.0 7.50743 I 19, 19) 51n11.o 3707378.0 11.06894 (291, , 

518277.0 3707378.0 7.68244 ( 90, 5) 519277.0 3707378.0 4.73228 I '· 11) 
520277.0 3707378.0 4.40460 ( 6, 12) 521277.0 3707378.0 4.38926 1113,23) 
522277.0 3707378.0 4.84970 1357, I> 511277.0 3706378.0 10.74934 1150,21) 

512277.0 3706378.0 11.25357 (211,22) 513277.0 3706378.0 11.46405 (261, 3) 
514277.0 3706378.0 10.88588 ( 71, 1) 515277.0 3706378.0 10.16120 (327, 4) 

516277.0 3706378.0 7.36157 I 19, 19) 51n11.o 3706378.0 1.20927 I 13,19) 
518277.0 3706378.0 10.09020 (209,24) 519277.0 3706378.0 5.73513 ( 66, 19) 

520277.0 3706378.0 5.21231 ( 6, ,, 521277.0 3706378.0 4.68942 ( 50,24) 
522277.0 3706378.0 4.14191 (113,23) 523277.0 3706378.0 4.56m (290,22> 
522402.0 3710378.0 4.5on8 C225, 4) 522402.0 3711378.0 5.12122 (243,22> 
522402.0 3712378.0 5.25269 1310, 18) 511277.0 3714176.0 6.35392 1228,19) 
512277.0 3714176.0 6.07151 1235,20) 513277.0 3714176.0 4.71256 1251, 19) 
514277.0 3714176.0 5.233n I 98,16) 515277.0 3714176.0 7.16551 I 98,17) 
516277.0 3714176.0 9.30011 1292,15) 51n11.o 3714176.0 10.50305 1290, 13) 
518277.0 3714176.0 5.08048 1280, 13) 519277.0 3714176.0 5.47057 1343,10) 
520277.0 3714176.0 4.8n34 1246,22) 521277.0 3714176.0 4.96114 11n.n 
522277 .o 3714176.0 4.85528 1247,13) 511277.0 3715176.0 8.24079 (139, 7) 
512277.0 3715176.0 12.03035 (197,22) 513277.0 3715176.0 6.62041 (179,1) 
514277.0 3715176.0 9.47783 1221,24) 515277.0 3715176.0 10.18469 (199, 2) 
516277.0 3715176.0 6.11871 I 78,12) 51n77.o 3715176.0 5.05590 1292,24) 
518277.0 3715176.0 4.42290 1313,15) 519277.0 3715176.0 4.22563 (169, 2> 
520277.0 3715176.0 4.20960 (169,20) 521277.0 3715176.0 4.55805 I 44,18) 
522277.0 3715176.0 5.94479 1231, 7) 511277.0 3716176.0 11.19200 1231, I) 
512277.0 3716176.0 7.11592 1301. 18) 513277.0 3716176.0 10.05139 (191, 7) 

514277 .o 3716176.0 11.46916 1239,24) 515277.0 3716176.0 11.88348 1234,23) 
516277.0 3716176.0 4.25752 1116, 7) 51n11.o 3716176.0 5.16n9 1185, 7) 
518277.0 3716176.0 4.99354 1240,19) 519277.0 3716176.0 5.03461 (197, 7) 

520277 .o 3716176.0 5.75471 (181. 2> 521277.0 3716176.0 5.02599 1209, 7> 



' ' 

i. 
' 

I 

! 
~ 

I 
.J 

IIGH 
1•HR 

IGIOUPI 1 

- I. P. • - .. • 1:111 ICIEEN • IIIV/Lalll 1914 IIIIART -
• IIIIIEST 1• ... AVElAG£ CCIIICENTAATIOII (IIICIIOGIAIISJQIIIC IETER) • 

• nOll ALL ICUtCES • 
• Rll TIE DISCIIETE RECEPTOII PDINTI • 

~ • I • • 1' • CCIII • CDAT, ... ) • I . . ' . CCIII. !DAY, ... ) 
•.••........ -- ..... -.-.- .. -.-.- ................ -..........•.... --

522277.0 m6176.o 5.'11013 ( 67,19) 511277.0 m7176.o 9.40337 (301, 11) 
512277.0 3717176.0 10.76004 (269, 7) 513277.0 m7176.o 12.03216 (219,19) 
514277.0 3717176.0 12.00927 (244,21) 515277.0 3717176.0 7.16735 (221,21) 
516277.0 3717176.0 5.14101 (154,20) 51n77.o 3717176.0 5.01735 (115, 7) 
511277.0 3717176.0 5.61873 (163,21) 519277.0 3717176.0 6.41736 1173,21) 
520277.0 3717176.0 5.40971 (175, 6) 521277.0 m7176.o 5.07427 (111, 2) 
522277.0 3717176.0 5.24644 ( 11,19) 511277.0 3713176.0 6.95540 (112,20). 
512277.0 3713176.0 5.75890 (171,22) 513277.0 3713176.0 5.81212 (195,14) 
514277.0 3713176.0 6.35303 !321,11) 511277.0 37121'1'6.0 5.94169 (236,19) 
512277.0 3712176.0 6.42956 (236,19) 513277.0 3712176.0 5.45445 (231,19) 
514277.0 3712176.0 6.57141 (214,14) 511277.0 3711176.0 8.11532 (171,20) 
512277.0 3711176.0 11.28753 (112, 6) 513277.0 3711176.0 5.41911 (177,20) 
514277.0 3711176.0 7.20921 (226,20) 511277.0 3709371.0 11.47765 (206, 6) 
512277.0 3709371.0 11.65422 1293,19) 513277.0 3709371.0 10.75517 (150,22) 
514277.0 3709371.0 10.42605 (211,20) 515277.0 3709371.0 10.13018 (211, 5) 
516277.0 3709371.0 8.14438 1306,16) 51n11.o 3709371.0 6.23817 I 59,13) 
518277.0 3709378.0 10.26326 (303, 3) 519277.0 3709371.0 4.75193 (105,14) 
520277.0 3709378.0 4.34129 ( 10,24) 521277.0 3709371.0 5.38107 (236, 4) 
522277.0 3709378.0 4.87062 ( 28,11) 511277.0 3708371.0 9.71920 (283,24) 
512277.0 3708378.0 8.29698 ( 71, 5) 513277.0 3708371.0 10.90228 ( 71, 6) 
514277.0 3708378.0 11.29545 (261, 2) 515277.0 3708378.0 7.98301 (248, 4) 
516277.0 3708378.0 5.68304 (176, 7) 51n11.o 3708378.0 10.98195 (356,18) 
518277.0 3708378.0 8.21357 ( 66,19) 519277.0 3708378.0 4.15477 ( 6, 12) 
520277.0 3708378.0 4.68905 (315,18) 521277.0 3708371.0 4.71518 ( 5, 8) 
522277.0 3708378.0 5.12307 (114,19) 511277 .o 3707378.0 10.31865 1102, 2) 
512277.0 3707378.0 , .51895 (150,21) 513277.0 3707378.0 11.07583 (326,24) 
514277.0 3707378.0 9.93513 ( 70,22) 515277.0 3707371.0 11.11236 (200, 6) 
516277.0 3707378.0 7.50743 ( 19,19) 51n77.o 3707378.0 11.06894 (291, 1) 
518277 .o 3707378.0 7.68244 ( 90, 5) 519277.0 3707378.0 4.73228 ( 6,11) 
520277.0 3707378.0 4.40460 ( 6,12) 521277.0 3707371.0 4.38926 (113,23) 
522277.0 3707378.0 4.84970 (357, 8) 511277 .o 3706378.0 10.74934 (150,21) 
512277.0 3706378.0 11.25357 (211,22) 513277.0 3706378.0 11.46405 (261, 3) 
514277.0 3706378.0 10.88588 ( 71, 1) 515277.0 3706378.0 10.16820 (327, 4) 
516277.0 3706378.0 7.36157 ( 19, 19) 51n77.o 3706378.0 8.20927 ( 13,19) 
518277.0 3706378.0 10.09020 (209,24) 519277.0 3706371.0 5.73513 ( 66,19) 
520277.0 3706378.0 5.21231 ( 6,11) 521277.0 3706371.0 4.68942 ( 50,24) 
522277.0 3706378.0 4.14191 (113,23) 523277.0 3706371.0 4.56777 (290,22) 
522402.0 3710378.0 4.50721 (225, 4) 522402.0 3711378.0 5.12122 (243,22) 



MIGH 
I I·HR 
j 

IGICIUPI ' - 1. P. • CNI)EM • CO ICIEEN • IHV/LOIIG 1914 IIWY -
I 

'· • IIGIIEST 1-IICIUR AVERAGE COIIC£MTIATIOII (IIICI-/CUIIC IIETER) • 
• FICIII ALL ICIURC£S • 

• FCII TME DISCRETE REC£PTCIR POliTI • 

• X • . ' . COli. CDAY ,IIOIIt) • X • . ' . COli. CDAT ,IIOIItl 
_, . . . . . . . -. -. . . -. . . . . . . . . . . . . . . . . . . . . . . . . . . . . -. . . . . . . . . . . . . . . . . . . -

522402.0 37'12371.0 5.25269 CJIO, Ill 511277.0 37'14176.0 6.35392 (221,19) 
512277.0 3714176.0 6.07151 (235,20) 513277.0 37'14176.0 4.71256 (251,19) 
514277.0 3714176.0 5.23372 ( 91, 16) 515277.0 37'14176.0 7.16551 ( 91, 17) 
516277.0 3714176.0 9.30011 (292, 15) 517277.0 37'14176.0 10.50305 (290, 13) 
518277.0 3714176.0 5.08041 (210, 13) 519277.0 37'14176.0 5.47057 (343, 10) 
520277.0 3714176.0 4.17234 (246,22) 521277.0 37'14176.0 4.96114 (172, 7) 
522277.0 3714176.0 4.15521 C247, 13) 511277.0 3715176.0 1.24079 (139, 7). 

512277.0 3715176.0 12.03035 (197,22) 513277.0 3715176.0 6.62041 (179, I) 
514277.0 3715176.0 9.47713 !221,24) 515277.0 3715176.0 10.11469 (199, 2) 
516277.0 3715176.0 6.11871 ( 71,12) 517277.0 37'15176.0 5.05590 (292,24) 
518277.0 3715176.0 4.42290 (313,15) 519277.0 3715176.0 4.22563 (169, 2) 
520277.0 3715176.0 4.20960 (169,20) 521277.0 3715176.0 4.55805 ( 44,18) 
522277.0 3715176.0 5.94479 (231, 7) 511277.0 3716176.0 11.89200 (231, I) 
512277.0 3716176.0 7.11592 (301, 18) 513277 .o 3716176.0 10.05139 (191, 7) 
514277.0 3716176.0 11.46916 (239,24) 515277.0 3716176.0 11.88348 (234,23) 
516277.0 3716176.0 4.25752 (116, 7) 517277.0 3716176.0 5.16729 (185, 7) 

518277.0 3716176.0 4.99354 (240,19) 519277 .o 3716176.0 5.03461 (197, 7) 

520277.0 3716176.0 5.75471 (181, 2) 521277.0 3716176.0 5.02599 (209, 7) 
522277.0 3716176.0 5.40013 ( 67,19) 511277 .o 3717176.0 9.40337 (301, 18) 
512277.0 3717176.0 10.76004 (269, 7) 513277.0 3717176.0 12.03216 (289, 19) 
514277.0 3717176.0 12.00927 (244,21) 515277.0 3717176.0 7.16735 (221,21) 
516277.0 3717176.0 5.14101 (154,20) 517277.0 3717176.0 5.01735 (185, 7) 
518277.0 3717176.0 5.68873 (163,21) 519277.0 3717176.0 6.41736 (173,21) 
520277.0 3717176.0 5.40978 (175, 6) 521277.0 3717176.0 5.07427 (181, 2) 
522277.0 3717176.0 5.24644 ( 81,19) 511277.0 3713176.0 6.95540 (182,20) 
512277.0 3713176.0 5. 75890 (178,22) 513277.0 3713176.0 5.88212 (195,14) 

I 
514277.0 3713176.0 6.35303 (328,11) 511277.0 3712176.0 5.94169 (236,19) 
512277.0 3712176.0 6.42956 (236, 19) 513277.0 3712176.0 5.45445 (231, 19) 
514277.0 3712176.0 6.57841 (214,14) 511277.0 3711176.0 8.81532 (178,20) 
512277.0 3711176.0 11.28753 (182, 6) 513277.0 3711176.0 5.48911 (177,20) 
514277.0 3711176.0 7.20921 (226,20) 516500.0 3708100.0 10.46992 (272, 2) 
518100.0 3709350.0 10.41803 (270, 1) 514500.0 3708800.0 11.04123 (215,20) 
517300.0 3714400.0 10.48114 (199, 4) 

I 
'. _ _/ 



IIIGH 
I·HR 

IGIIauH 1 
- l. P. • eMDEN • CO ICIEEII • IIIV/UIIG 11114 II liMY -

• IIGIIEST 1·11111 AVEIAGE COIIC£NTIATIOII (111-/MIC IETER) • 
• FltOII ALL ICURC£1 • 

• fill TIE DISCIETE IECUTCII I'OIITS • 

• X • • T • COli. CDAY,PEI.) • X • • T • COli. CDAY ,PEl.) . . --. . . . --. . . . . . . . . . . -. . . . . . . . . . . . . . . . -. . . . . . . . . . . . . . . . . . . . . . - - . 
517117.0 3712176.0 2.62251 C235, 2) 515217.0 3712976.0 2.50121 Cl51, 2) 
515317.0 3712976.0 2.19266 C 118, 2l 515417.0 3712976.0 2.05524 ( 118, 2) 
515517.0 3712976.0 1.59610 C118, Zl 515617.0 3712976.0 1.46093 CZ:S:S, Zl 
515m.o 3712976.0 1.75150 (132, 2) 515177.0 3712976.0 2.11518 (150, Zl 
515977.0 3712976.0 2.54351 (150, Zl 516077.0 3712976.0 1.04111 (153, Zl 
516177.0 3712976.0 3.17903 (111, 2l 516277.0 3712976.0 1.16196 (127, Zl 
516377.0 3712976.0 4.42353 C127, 2l 516477.0 1712976.0 1.54396 (127, Z) 
516577.0 3712976.0 2.42316 C154, 2l 516677.0 3712976.0 2.19019 C154, Zl 
516m.o 3712976.0 1.99428 (154, 2l 516177.0 171297~.0 2.11166 (174, 2) 
516977.0 3712976.0 2.06250C (190, 2) 517077.0 3712976.0 2.14922 (235, 2) 
517177.0 3712976.0 2.59847 (235, 2l 515277.0 1713076.0 2.53505 ( 91, 2) 
515377.0 3713076.0 2.35316 C 91, 2l 515477.0 3713076.0 1.61510 (118, 2) 
515577.0 3713076.0 1.47253 (250, 2) 515677.0 1713076.0 1.74961 (233, 2) 
515m.o 3713076.0 1.91572 (132, 2> 515877.0 1713076.0 2.15876 (250, 2l 
515977.0 3713076.0 2.52104 (250, 2) 516077.0 1713076.0 3.DI056 (153, 2) 
516177.0 3713076.0 3.14056 (153, 2) 516277.0 3713076.0 3.97422 (127, 2) 
516377.0 3713076.0 4.22228 (127, 2) 516477.0 3713076.0 3.65693 (127, 2) 
516577.0 3713076.0 2.52399 Cl54, 2l 516677.0 3713076.0 2.33584 (154, 2) 
516m.o 3713076.0 2.13550 (154, 2) 516177.0 3713076.0 2.09974 (174, 2) 
516977.0 3713076.0 2.16254 (174, 2) 517077.0 3713076.0 2.09489C (190, 2l 
517177.0 3713076.0 2.51406 (235, 2) 515277.0 3713176.0 2.58974 ( 91, 2) 
515377.0 3713176.0 1.83173 ( 91, 2) 515477.0 3713176.0 1.59531 (118, 2) 
513577.0 3713176.0 1.59387 (233, 2) 515677.0 3713176.0 1.83578 (233, 2) 
515m.o 3713176.0 2.05811 (312, 2) 515877.0 3713176.0 2.33996 (250, 2) 
515977.0 3713176.0 2.62178 (153, 2) 516077.0 3713176.0 3.51511 (153, 2) 
516177.0 3713176.0 3.53071 (153, 2) 516277.0 3713176.0 4.01257 (127, 2> 
516377 .o 3713176.0 4.53092 (127, 2) 516477.0 3713176.0 3.86998 (127, 2) 
516577.0 3713176.0 2.56916 (154, 2) 516677.0 3713176.0 2.35719 (171, 2) 
516m.o 3713176.0 2.14427 (154, 2) 516877.0 3713176.0 2.03682 (174, 2) 
516977.0 3713176.0 2.12612 (174, 2) 517077.0 3713176.0 2.07294 (174, 2) 
517177.0 3713176.0 2.48600 (235, 2) 515277.0 3712176.0 1.49703 (138, 2) 
515377.0 3712176.0 1.31351C C226, 2> 515477.0 3712176.0 1.29989C (226, 2) 
515577.0 3712176.0 1.47700 (237, 2> 515677.0 3712176.0 1.83636 (237, 2) 
515m.o 3712176.0 2.00575 (237, 2) 515877.0 3712176.0 1.71045 (237, 2l 
515977.0 3712176.0 0.90058 (237, 2) 516077.0 3712176.0 6.02038 ( 91, 2) 
516177 .o 3712176.0 5.07446 (312, 2) 515277.0 3712076.0 1.10680 C201, 2> 
515377.0 3712076.0 1.58211 (201, 2) 515477.0 3712076.0 1.44116C (226, 2> 
515577 .o 3712076.0 1.15881 (125, 2l 515677.0 3712076.0 0.97632 (237, 2) 

! 



I 
' 

' I 
.I 

IJGH 
I·MR 

IGRQIJPI 1 
- I. P. • CMD£1 • CO ICIEEI • IIIV/LIIIG 11114 IIIWIY -

• IJGHEST I·IIIUR AVERAGE CIIIIC£1TRATIOII (IIICROGRMS/CUIJC IETER) • 
• Filii ALL IIIUIIC£S • 

• fOt TIE DJICim IEC£PTCI PDJIITI • 

-.- -'- CON. CDAY,JID.) -. - -' - CCIII. (DAY,I'EI.) . . . . . . . . . -. . . . . . . . . . . . . . . . . . -. . . . . . -. . . . . . . . . . . . . . . . . . . . . . . -. . . . 
515m.o Jn2076.0 1.35596 em, Z> 515177.0 Jnl076.0 1.91017 (237, 2) 
515977.0 3712076.0 2.29637 C237, 2) 516077.0 3711076.0 1.15025 C237, 21 
516177.0 Jn2076.0 9.12241 ( 91, 21 515277.0 Jn1976.0 2.07767 (249, 2) 
515377.0 3711976.0 2.04105 (202, 21 515477.0 3711976.0 1.91959 (102, 21 
515577.0 3711976.0 1.51901 CZDZ, 21 515677.0 3711976.0 1.04146 (202, 21 
515m.o 3711976.0 0.73339 ( 69, 3) 515877.0 3n1976.o 0.94735 (245, 21 
515977.0 3711976.0 1.46415 (245, 21 516077.0 3711976.0 1.66870 (237, 21 
516177.0 3711976.0 1.25418 (159, 3) 515277.0 3711876.0 2.24735 (249, 21 
515377.0 3711876.0 2.17072 (202, 21 515477.0 37118~6.0 2.21050 (202, 2) 
515577.0 3711876.0 1.96160 (202, 2) 515677.0 3711876.0 1.37535 (202, 2) 
515m.o 3711876.0 0.83740 (212, 2) 515877.0 3711876.0 0.98146 (212, 2) 
515977.0 3711876.0 1.11250 (212, 2) 516077.0 3711876.0 1.72603C (294, 3) 
516177.0 3711876.0 3.14159C (294, 3) 515277.0 3711776.0 2.05003C (112, 21 
515377.0 3711776.0 2.05712 (202, 21 515477.0 3711776.0 2.01647 (202, 21 
515577.0 3711776.0 1.89109 (202, 21 515677.0 3711776.0 1.38164 (202, 21 
515m.o 3711776.0 1.17845 (212, 2) 515877.0 3711776.0 1.60243 (339, 3) 
515977.0 3711776.0 1.79751 (339, 3) 516077.0 3711776.0 1.16164 (339, 3) 
516177.0 3711776.0 3.93848 (211, 21 515277.0 3711676.0 1.90745C (182, 21 
515377.0 3711676.0 1.87492 (203, 21 515477.0 3711676.0 1.94328 (203, 21 
515577.0 3711676.0 1.79443 (203, 2) 515677.0 3711676.0 1.34730 (203, 21 
515m.o 3711676.0 0.79214 (339, 3) 515877.0 3711676.0 0.63245 (321, 1) 
515977.0 3711676.0 2.06766 (211, 2) 516077.0 3711676.0 3. 72630 (211, 2) 
516177.0 3711676.0 1.90825 (211, 2) 515277.0 3711576.0 2.25296 (203, 2) 
515377.0 3711576.0 2.34620 (203, 2) 515477.0 3711576.0 2.31372 (203, 2) 
515577.0 3711576.0 2.04846 (203, 21 515677.0 3711576.0 1.40341 (203, 2) 
515m.o 3711576.0 1.27308 (211, 21 515877.0 3711576.0 3.01546 (211, 2) 
515977.0 3711576.0 3.68910 (211, 2) 516077.0 3711576.0 2.26730 (211. 2) 
516177.0 3711576.0 2.12457 (128, 3) 515277.0 3711476.0 2.39601 (203, 2) 
515377.0 3711476.0 2.30709 (203, 2) 515477.0 3711476.0 2.08566 (203, 21 
515577.0 3711476.0 1.63641 (203, 2) 515677.0 3711476.0 2.22534 (211, 2) 
515m.o 3711476.0 3.53632 (211, 2) 515877.0 3711476.0 3.50101 (211, 2) 
515977.0 3711476.0 2.46989 (211, 21 516077.0 3711476.0 0.92202 (211, 2) 
516177.0 3711476.0 1.88423 (223, 2) 511277.0 3709378.0 2.58086 (136, 3) 
512277.0 3709378.0 5.38433 ( 21, , 513277.0 3709378.0 2.94235C (327, 1) 
514277.0 3709378.0 3.48546 C263, 1) 515277.0 3709378.0 3.42188 ( 11, 1) 
516277.0 3709378.0 2.57103 (151, 21 517277.0 3709378.0 2.25034 (149, 3) 
518277.0 3709378.0 3.18061 (106, 21 519277.0 3709378.0 2.30077 ( 58, 2) 
520277.0 3709378.0 1.86275 ( 88, 2) 521277.0 3709378.0 1.65609 ( 88, 2) 



HIGH 
I•HR 

IGROUPI 1 
... I. P. • rAICEII • CD ICIEEII • IHVILCIIG t914 IJIWIY ... 

• IIGHEST I·IICIUR AVERAGE CDHCEIITIATJDii (IIJCICIGIAIIS/CUIIC IIETER) • 
• filii ALL IGIMCEI • 

• fGI THE DIICIETE IECEPTCII PDIHTI • 

• I • • y. CDH. CDAY,PEI.) • I • . ' . CDH. CDAY,PEI.) . . --. -. . . . . . . . . . -. . . . -. . . . . . . . . . . -. . . . . . . . . . . . . . -. . . . . . . . . . . . . . . 
522277.0 37119371.0 1.46291 ( 15, 1) 511277.0 J?UI371.0 2.00419 (262, 3) 

512277.0 3708371.0 3.10531 (261, 3) 513277.0 J?U1371.0 1.31032 (263, 1) 

514277.0 3701171.0 3.35910 (260, 1) 515277.0 J?U1371.0 2.15335 (211, 1) 

516277.0 3701171.0 2.10684 ( 11, 2) 517277.0 J?UI371.0 2.90513 ' 30, 2) 
511277.0 3701171.0 1.114400 (149, J) 519277.0 J?UI371.0 1.92397 c •• 3) 
520277.0 :S701171.0 1.m1o C:S15, 2) 521277.0 J?UI371.0 1.57121 C112, 3) 
522277.0 :S701171.0 1.46262 c •• 2) 511277.0 :S707J71.0 :S.60410 (261, 3) 

512277.0 3707:571.0 2.60215 (263, 1) 513277.0 :S707J71.0 2.62698 (326, 3) 

514277.0 3707:571.0 2.92671 ( 11, 1) 515277.0 3707:571.0 4.25497C (200, 1) 
516277.0 :S707J71.0 2.4797:5 ( 18, 2) 517277.0 3707:571.0 3.68022 ( 37, 1) 

511277.0 :S707J78.0 2.13004 ( 90, 1) 519277.0 3707:571.0 1.7:5276 (106, 2) 

520277.0 3707:578.0 1.66164 c aa, 3) 521277.0 3707:571.0 1.62504 C :SS, :Sl 
522277.0 3707:571.0 1.33030 c sa, 2) 511277.0 3706371.0 1.96681 (263, 1) 

512277.0 3706378.0 3.13296 (260, 3) 51:S277.0 3706378.0 3.39679 (261, 1) 
514277.0 3706378.0 3.54090 C:S25, :S) 515277.0 :S706371.0 2.:S0939 C:S08, 1) 

516277.0 3706378.0 2.22607 ( 18, 2) 517277.0 3706378.0 3.81987C C 30, 3) 
511277.0 3706378.0 1.71741 ( 30, 2) 519277.0 3706378.0 1.14775 (149, :S) 
520277.0 3706378.0 1.53279 (106, 2) 521277.0 3706371.0 1.46754 c aa, 3> 
522277.0 3706378.0 1.70082 ( 35, 3) 523277.0 :S706378.0 1.4212BC (357, 1) 
522402.0 3710378.0 0.98281 (114, 2) 522402.0 3711378.0 1.92882C C 7, 1) 
522402.0 3712378.0 1.1587:5 ( 36, 1) 511277.0 :S714176.0 1. 74935 ( 92, 3) 
512277.0 3714176.0 2.36951 (125, 3) 513277.0 :S714176.0 1.61704 (109, 2) 
514277.0 3714176.0 3.09617 ( 98, 2) 515277.0 3714176.0 4.75514 (312, 2) 
516277.0 3714176.0 5.29228 (159, 2) 517277.0 3714176.0 3.67933 (255, 1) 

518277.0 3714176.0 1.15950 (235, 2) 519277.0 3714176.0 1.68022 CJ43, 2) 
520277.0 :S714176.0 1.50223 (181, 1) 521277.0 :S714176.0 0.96877 (180, 3) 
522277.0 3714176.0 0.97174C (100, 1) 511277.0 :S715176.0 :S.09864 (125, 3) 
512277.0 3715176.0 4.64897C C251, 1) 513277.0 :S715176.0 2.74935 ( 98, 2) 
514277.0 3715176.0 3.82638 (252, 1) 515277.0 :S715176.0 :S.53996 ( 46, 1) 

516277.0 3715176.0 3.65316 (159, 2) 517277 .o :S715176.0 1.32802 ( 54, 3) 
518277.0 3715176.0 1.92577 ( 41. 2) 519277.0 :S715176.0 1.:S3299 (168, 2) 
520277.0 3715176.0 1.27485 (:543, 2) 521277.0 :S715176.0 1.:S3131 (181, 1) 
522277.0 3715176.0 1.22025 (181, 1) 511277.0 3716176.0 3.62974C (251, 1) 
512277.0 3716176.0 2.31378 C250, 3) 513277.0 3716176.0 :s. 75746 ( 38, 3) 
514277.0 3716176.0 :S.53633 (312, 2) 515277.0 3716176.0 4.33294 ( 45, 3) 
516277.0 3716176.0 2.44727 (159, 2) 517277 .o 3716176.0 1.70017 (116, 1) 
511277.0 3716176.0 1.38821 (255, 1) 519277.0 3716176.0 1.33892 ( 41, 2) 
520277 .o 3716176.0 1.16457 (356, 2) 521277.0 3716176.0 1.41617 (1:54, 1) 



' •, 

IIGH 
I·IIR 

IGIOUH 1 
- I. P. • CIIIIDEI"' • CO ICIEEll • IIV/LIIIG 1914 IIIIAIY -

I 
* IIGIIEST ..... AVEIAGE IXIIC!ITRATIOII (IIICIDGRAIIS/CUIIC IIETER) • • * FICII ALL IOURC!S * 

* FOI TilE DISCIETE REC!PTCII fOIIITI * 

• X • • T • lXII. CDAY,PER.) • X • • T • lXII. (DAT,PEI.) . . . . . . . . -. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
522277.0 rn6176.o 1. nw (343, 2) 5nm.o rnn76.o J.S5909 (250, ,, 

512277.0 Jn7176.0 J.JIIM1 c :sa, ,, 513277.0 Jn7176.0 S.D763 (156, J) 
514277.0 rn7176.o 3.19161 (311, J) 515277.0 Jn7176.0 Z.I7291C CSJJ, J) 
516277.0 rn7176.o 2.29812 (159, 2) 517277.0 3717176.0 1.74049 (116, 1) 
511277.0 3717176.0 1.51424 C347, 1) 519277.0 3717176.0 1.71415 C347, 2> 
520277.0 rn7176.o 1.269291: c 5, J) 521277.0 3717176.0 0.97935 CS56, 2) 
522277.0 rn7176.o 1.26929 (134, 1) 511277.0 3713176.0 1.91652 CS61, 1) 
512277.0 3713176.0 1.27346 ( 48, 2> 513277.0 3713176.0 1.50170 c 71, J) 
514277.0 3713176.0 2.47752 (109, 2> 511277.0 3712176.0 1.31289 CD9, 2) 
512277.0 3712176.0 1.51307 (339, 2> 513277.0 3712176.0 1.42950 (201, 2> 
514277.0 3712176.0 1.96129 (201, 2) 511277.0 3711176.0 2.68403 (138,1) 
512277.0 3711176.0 3.28130 (137, , 513277.0 3711176.0 2.09500 (339, 3) 
514277 .o 3711176.0 2.56515 (339, 3) 511277.0 3709378.0 2.51086 (1S6, 3) 
512277.0 3709378.0 5.38433 ( 21, , 513277.0 3709378.0 2.94235C (327, 1> 
514277.0 3709378.0 3.48546 (263, 1) 515277.0 3709378.0 3.42188 ( 11, , 
516277.0 3709378.0 2.57103 (151, 2> 517277.0 3709378.0 2.25034 (149, 3) 

'j 518277.0 3709378.0 3.18061 (106, 2) 519277.0 3709378.0 2.30077 ( 58, 2> 
520277.0 3709378.0 1.86275 ( 88, 2) 521277.0 3709378.0 1.65609 ( 88, 2> 
522277.0 3709378.0 1.46291 ( 95, 1) 511277.0 3708378.0 2.00419 (262, 3) 
512277.0 3708378.0 3.10531 (261, 3) 513277.0 3708378.0 3.38032 (263, 1) 
514277.0 3708378.0 3.35910 (260, 1> 515277.0 3708378.0 2.15335 (211, 1) 
516277.0 3708378.0 2.10684 ( 18, 2> 517277.0 3708378.0 2.90513 ( 30, 2> 
518277.0 3708378.0 1.84400 (149, 3) 519277.0 3708378.0 1.92397 ( 88, 3) 

' -~: 520277 .o 3708378.0 1.77110 (315, 2> 521277.0 3708378.0 1.57121 (112, 3) 
522277.0 3708378.0 1.46262 ( 88, 2> 511277.0 3707378.0 3.60480 (261, 3) 
512277.0 3707378.0 2.60215 (263, 1> 513277.0 3707378.0 2.62698 (326, 3) 
514277.0 3707378.0 2.92671 c 11, 1) 515277.0 3707378.0 4.25497C (200, 1) 
516277.0 3707378.0 2.47973 c 18, 2> 517277 .o 3707378.0 3.68022 ( 37, 1) 
518277.0 3707378.0 2.83004 c 90, 1) 519277 .o 3707378.0 1.73276 (106, 2) 
520277 .o 3707378.0 1.66864 c 88, 3) 521277.0 3707378.0 1.62504 c 35, 3) 
522277.0 3707378.0 1.33030 ( 58, 2> 511277 .o 3706378.0 1.96681 (263, ,, 
512277.0 3706378.0 3.13296 (260, 3) 513277 .o 3706378.0 3.39679 (261. 1> 
514277.0 3706378.0 3.54090 (325, 3) 515277.0 3706378.0 2.30939 (308, , 
516277.0 3706378.0 2.22607 ( 18, 2> 517277.0 3706378.0 3.81987C ( 30, 3) 
511277.0 3706378.0 1.71741 ( 30, 2) 519277.0 3706378.0 1.34775 (149, 3) 
520277.0 3706378.0 1.53279 (106, 2> 521277.0 3706378.0 1.46754 ( 88, 3) 
522277.0 3706378.0 1.70082 ( 35, 3) 523277.0 3706378.0 1.42128C C357, 1) 
522402.0 3710378.0 0.98281 (114, 2) 522402.0 3711378.0 1.92882C ( 7, 1) 

i 
I 
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- I. P. • CMDEII • CD ICIEEM • IIIV/LIIIG 1914 IIIWIY -
• IIGHEST 1•11111 AVEIAGE CDNCENTRATIIII (IIICIDGRAIIS/CUIIC IIETER) • 

• nOll ALL lllURCES • 
• Ra TNE DIICIETE IECEPTIII l'lllm • 

. . ':' . ' . CON. CDAY,PER.) • • • . ' . CON. CDAY,PEI.) 

NIGH 
I•HR 

IGRCUP11 1 

. . . . . . . . . . --. . . . . . . . . . . . . . . . . . . . . . . -. . . . . . . . . . -. . . . . . . . . . . . . - -. -
522402.0 3712371.0 1.15173 ( 36, , 511277.0 1114176.0 1.74935 ( 92, 3> 

512277.0 1114176.0 2.36951 (125, 3) 513277.0 1114176.0 1.61704 (109, 2) 

514277.0 3714176.0 3.09617 ( •• 2) 515277.0 1114176.0 4.75514 (312, 2) 

516277.0 1114176.0 5.29221 (159, 2) 517277.0 3714176.0 3.67935 (255, , 

511277.0 3714176.0 1.15950 (235, 2) 519277.0 3714176.0 1.61022 CS43, 2> 
520277.0 3714176.0 1.50223 (111,1) 521277.0 3714176.0 0.96177 (110, 3) 

522277.0 3714176.0 0.97174C ClOD, I) 511277.0 1115176.0 3.09164 (125, 3) 

512277.0 1115176.0 4.64897C (251, I) 513277.0 3715176.0 2.74935 ( 91, 2) 

514277.0 3715176.0 3.12638 (252, , 515277.0 3715176.0 3.53996 ( 46, , 

516277.0 3715176.0 3.65316 (159, 2) 517277.0 1115176.0 1.32102 ( 54, 3) 

511277.0 3715176.0 1.92577 ( 41, 2) 519277.0 3715176.0 1.33299 (161, 2) 

520277.0 3715176.0 1.27485 (343, 2> 521277.0 3715176.0 1.33131 (Ill, I) 

522277.0 3715176.0 1.22025 (181, 1) 511277.0 3716176.0 3.62974C (251, 1) 

512277.0 3716176.0 2.38371 (250, 3) 513277.0 3716176.0 3.75746 ( 31, 3) 

514277.0 3716176.0 3.53633 (312, 2> 515277.0 3716176.0 4.33294 ( 45, 3) 

516277 .o 3716176.0 2.44727 (159, 2> 517277.0 3716176.0 1.70017 (116, 1) 

518277.0 3716176.0 1.38121 (255, , 519277.0 3716176.0 1.33892 ( 41, 2) 

520277.0 3716176.0 1.16457 (356, 2> 521277.0 3716176.0 1.41617 (134, ll 
522277.0 3716176.0 1.11366 (343, 2> 511277 .o 3717176.0 3.35909 (250, 3) 

512277.0 3717176.0 3.30941 ( 31, 3) 513277.0 3717176.0 3.33763 (156, 3) 

514277.0 3717176.0 3.89161 (318, 3) 515277.0 3717176.0 2.872~1C (333, 3) 
516277 .o 3717176.0 2.29812 (159, 2> 517277.0 3717176.0 1.74049 (116, I) 

518277.0 3717176.0 1.51424 (347, , 519277.0 3717176.0 1.71415 (347, 2> 
520277.0 3717176.0 1 .26929C ( 5, 3) 521277.0 3717176.0 0.97935 (356, 2> 
522277.0 3717176.0 1.26929 (134, 1) 511277 .o 3713176.0 1.98652 (361, ll 
512277.0 3713176.0 1.27346 ( 48, 2> 513277.0 3713176.0 1.50170 ( 71, 3> 
514277.0 3713176.0 2.47752 (109, 2> 511277.0 3712176.0 1.31289 (339, 2> 
512277.0 3712176.0 1.51307 (339, 2) 513277.0 3712176.0 1.42950 (201, 2> 
514277 .o 3712176.0 1.96129 (201, 2> 511277.0 3711176.0 2.68403 (138, I) 

512277 .o 3711176.0 3.28130 (137, I) 513277.0 3711176.0 2.09500 (339, 3) 
514277 .o 3711176.0 2.56515 (339, 3) 516500.0 3708100.0 4.71305 ( 68, 3) 
518100.0 3709350.0 3.85297 (106, 2) 514500.0 3708100.0 3.43342 C26D, ll 
517300.0 3714400.0 3.50351 (255, I) 
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- I. P. • ICMDEK • CO ICUEM • INV/LOIIG 1114 IIIIMY -
• IECQIID RJGIIEST 1-IICU AVEMGE COMC£MTRATIOII (IIICIDGIAIIS/QJIIC IETER) • 

• FIIOII AI.L ICIURC£1 • 
• Fill THE DISCRETE IEC£PTCII POINTS • 

•X• • y. CDAY,PEl.) • X • . ' . COli. CDAY,PEI.) 

2ND NIGH 
I·HR 

IGRIIJH 1 

. . . . . . . . -. . . -. . . -. -. . . . . . . . -. . . . . . . . . . . -. . -. . -. . . . . . . . . . . . . . . . . -
516276.1 17t1371.0 1.62059 C 36, 3> 5164U.O 17t2159.0 2.65637 C 16, 2> 
516679.3 S71t159.0 1.066ZZC C221, 2> 516679.3 37U371.0 2.47012 (t06, 2) 

517079.3 371t371.0 3.01904 C 18, 2> 517079.3 17t1549.0 1.105tl (t24, 2) 

517530.5 m1488.o 1.46697 em, 2> 517530.5 S7t1St7.0 2.12533 CZZ4, 2> 
5t1743.9 3mm.o 1.00449 c 14, 2) 511743.9 3711573.0 1.41140 C 14, 2> 
519914.6 S7U573.0 1.61694C C 7, 1) 519914.6 mnn.o 1.15356 CZI1, 2> 
520304.1 3711171.0 1.16104 CZI1, 2) 520304.1 S7UOZ4,0 1.01322 c 51, 1) 

520707.2 3711024.0 1.05325 (211, 2) 520117.0 37t1621.0 1.421t0 ( 14, 2) 

520402.3 3712176.0 1.10911 ( 61, 2) 518707.2 3712176.0 1.46607 ( 94, 2) 
511707.2 3712030.0 1.72539 ( 61, 2) 518280.4 3712030.0 1.12379 ( 94, 2) 

518280.4 3712250.0 1.99423 ( 61, 2) 518060.9 3712335.0 2.04112 (180, 2) 
511060.9 3712871.0 2.21257 (180, 2) 517426.1 3712171.0 2.47977 (217, 2) 
517426.8 3713079.0 2.67670 (217, 2) 516993.9 3713079.0 2.10103C (190, 2) 

516993.9 3713280.0 1.14896C (190, 2) 516603.7 3713280.0 2.41625 Ct27, 2) 
516603.7 3712884.0 2.26392 (171, 2) 516372.0 3712884.0 3.60347 Ct20, 2) 
516372.0 3712798.0 3.63208 (120, 2) 516256.2 3712774.0 3.74071 (111, 2) 
516276.8 3711371.0 1,62059 ( 36, 3) 516264.6 3712122.0 8.41511 (111, 2) 
516264.6 3711598.0 3.01653 ( 10, 1) 516008.5 3712006.0 0.71101 (245, 2) 
516008.5 3712122.0 1.03295 ( 42, 3) 516115.2 3712189.0 3.58544 c 57, 1) 
516179.3 3712061.0 10.36033 ( 57, 2) 516179.3 3712122.0 4.01185 (366, 2) 
516264.6 3712122.0 8.41511 (111, 2) 515277.0 3711271.0 1.99611 (211, 2) 
515377.0 3711278.0 2.17294 (261, 2) 515477.0 3711271.0 2.29526 (261, 2) 
515577.0 3711271.0 2.17295 (261, 2) 515677.0 3711271.0 2.07722 (264, 2) 
s1sm.o 3711278.0 1.97077 (264, 2) 515877.0 3711271.0 1.35219 (264, 2) 
515977.0 3711278.0 1.13423 (213, 2) 516077.0 3711278.0 1.34147 (128, 3) 
516177.0 3711278.0 1.74112 c 10, 2) 516277.0 3711271.0 1.64593 ( 36, 3) 
516377.0 3711278.0 2.29278 ( 10, 1) 516477.0 3711278.0 2.37056 ( 30, 2) 
516577.0 3711278.0 1.60078 c 36, 2) 516677.0 3711278.0 1.22014 (105, 2) 
516m.o 3711278.0 1,85218C (135, 2) 516177.0 3711278.0 1.95753 ( 18, 3) 
516977.0 3711278.0 1.71375 (105, 2) 517077.0 3711278.0 2.37536 (105, 2) 
!17177.0 3711278.0 2.42988 IRA .. 515277.0 3711178.0 2.45773 (261. 2) .. -· _, 
515377.0 3711178.0 2.71987 (261, 2) 515477.0 3711178.0 2.52061 (261, 2) 
515577.0 3711178.0 2.59065 (264, 2) 515677.0 3711178.0 2.41411 (262, 2) 
s1sm.o 3711178.0 2.18752 (248, 2) 515877.0 3711178.0 1.59081 (212, 2) 
515977.0 3711178.0 1.81708 (213, 2) 516077,0 3711178.0 1.90100 (212, 2) 
516177.0 3711178.0 1.52949 (151, 2) 516277.0 3711178.0 2.24321 (151, 2) 
516377.0 3711178.0 2.05356 (151, 2> 516477.0 3711178.0 1.52355 ( 10, 2) 
516577.0 3711178.0 1.20508 ( 30, 2) 516677.0 3711178.0 1.06569C (228, 2) 
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- 1. P. • CMD£11 • CO ltiEEM • IIIV/LOIIG 1914 IIIIAIY -
• IEIXIIID NIGHEST I•IICIUI AVEMGE COHCEIITIATICII (IIICI-/CUIIC IETER) 

• Filii ALL IIUtCES • 
• FOR TIE DIIICIETE IECEPTOI POliTI • 

. '. CON • CDAY,PEI,) •X• . ' . COM. 

• 

CDAY,PEI,) 

2IID NIGH 
I•HR 

IGRGUPI 1 

•.•...... · ... -........................... -.. -... -....••...•...... 

516m.o 3711171.0 1.6D212C (135, 2) 516177.0 3711171.0 2.02093C C135, 2) 
516977.0 3711171.0 1.99831C (135, 2) 517077.0 3711171.0 2.19735 c •• 3) 
517177.0 3711171.0 2.60291 (124, 2) 515277.0 3711071.0 2.99461 (261, 2> 
515377.0 3711071.0 2.13125 (261, 2) 515477.0 3711071.0 2.13913 (264, 2) 
515577.0 3711071.0 2.15827 (262, 2) 515677.0 3711071.0 2.90514 (241, 2) 
515m.o 3711071.0 2.30706 (241, 2) 515177.0 3711071.0 2.12966 (213, 2) 
515977.0 3711071.0 2.37338 (213, 2) 516077.0 3711071.0 2.35092 C212, 2) 
516177.0 3711071.0 2.25299 (151, 2) 516277.0 3711071.0 2.13341C CZOI, 2> 
516377.0 3711071.0 1.94040C (208, 2) 516477.0 31110f8.0 1.59934 (151, 2) 
516577.0 3711071.0 1.51592 (167, 2) 516677.0 3711071.0 1.08185 (167, 2) 
516m.o 3711071.0 1.25115 (231, 2) 516177.0 3711071.0 1.95807 (231, 2) 
516977.0 3711071.0 2.33096 (231, 2) 517077.0 3111071.0 1.99819 (231, 2) 
517177.0 3711071.0 2.41671 ( •• 3) 515277.0 3110971.0 3.01695 (261, 2) 
515377.0 3710971.0 3.24023 (211, 2) 515477.0 3710971.0 2.80370 (262, 2) 
515577.0 3710971.0 3.04179 (262, 2) 515677.0 3710971.0 2.80627 (241, 2) 
515m.o 3710971.0 2.15512 (241, 2) 515877.0 3710971.0 2.42792 (213, 2) 
515977.0 3710971.0 2.61981 (213, 2) 516077.0 3710971.0 2.74580C (208, 2) 
516177.0 3710971.0 2.12910 (151, 2) 516277.0 3710971.0 2.71776C (208, 2) 
516377.0 3710978.0 2.01859C (208, 2) 516477.0 3710971.0 1. 79754 (167, 2) 
516577.0 3710978.0 1.53301 (167, 2) 516677.0 3710971.0 1.42379 (149, 3) 
516m.o 3710978.0 1.27276 (149, 3) 516877.0 3710971.0 1.84901 (231, 2) 
516977.0 3710978.0 2.44884 (231, 2) 517077.0 3710971.0 2.38434 ( 81, 3) 
517177.0 3710978.0 2.29385 (108, 2) 515277.0 3710871.0 3.20191 (211, 2) 
515377.0 3710878.0 3.18780 (262, 2) 515477.0 3710878.0 3.19804 (262, 2) 
515577.0 3710878.0 2.91553 (248, 2) 515677.0 3710878.0 2.62209 (264, 2) 
515m.o 3710878.0 2.42615 (213, 2) 515877.0 3710871.0 2.67176 (213, 2) 
515977.0 3710878.0 2.67915 (213, 2) 516077.0 3710878.0 2.52747C (208, 2) 
516177.0 3710878.0 2.68241C (208, 2) 516277.0 3710878.0 2.42616C (208, 2) 
516377.0 3710878.0 1.95617 (231, 2) 516477.0 3710878.0 1.82690 (230, 2) 
516577.0 3710878.0 1.73640 (230, 2) 516677.0 3710878.0 2.00709 ( 30, 2) 
516m.o 3;iOS7S.O 2.10306 (129, 2) 516877.0 37106";8.0 ;.68667 ( i9, 2) 
516977.0 3710878.0 2.33787 (231, 2) 517077.0 3710878.0 2.63865 (231, 2) 
517177.0 3710878.0 2.53302 (231, 2) 515277.0 3710771.0 3.59316 (262, 2) 
515377.0 3710778.0 3.41708 (262, 2) 515477.0 3710771.0 3.39066 (241, 2) 
515577.0 3710771.0 2.67461 (248, 2) 515677.0 3710771.0 2.18197 (248, 2) 
515m.o 3710778.0 2.65321 (213, 2) 515877.0 3710771.0 2.77681 (213, 2> 
515977 .o 3710778.0 2.60692 (213, 2) 516077.0 3710771.0 2.12702 (212, 2) 
516177.0 3710778.0 2.45840 C 66, 2> 516277.0 3710771.0 2.53394 ( 10, 1) 



ZliD HIGH .... 
IGRCIH 1 

- I. P. • -··· CD ICIE£11 • IIIV/LCIIG 111114 IIIIAIIT -
•- IIIIIEST I•IICUt AVDAGE CDNCEIITRATUIII (IIICIDGMIIS/CUIIC IETER) • 

• FRill ALL IIUtCES • 
• FaR TIE DISCIETE IECEPTCII POIIITS • 

• I • . '. CDN. CDAT,PD.) • X • . ' . CDN. CDAT,PD.) ........ ---. -... -..... -. ---... --. -· .......... -.............. -.... 
516377.0 mcma.o 2.D042 C 10, 21 116477.0 mcma.o 2.17119 CZJO, 21 
516577.0 :mona.o 2.02956 CZJO, 21 516677.0 371071'1.0 2.99003 (129, 21 
516777.0 371071'1.0 2.113366 (129, 21 516177.0 371071'1.0 2.19050 ( 19, 21 
516977.0 3710771.0 2.43647 (106, 21 517077.0 371071'1.0 3.10106 (106, 21 
517177.0 371071'1.0 2.61097 (231, 21 515277.0 3710671.0 3.66470 (264, 21 
515377.0 3710671.0 3.40435 (262, 21 515477.0 3710671.0 3.07107 (248, 21 
515577.0 3710671.0 2.37650 (264, 21 515677.0 3710671.0 2.25716 (213, 21 
515777,0 3710671.0 2.51650 (213, 21 515877.0 3710671.0 2.70008 (213, 21 
515977.0 3710678.0 2.45257 (213, 21 516077.0 3710671.0 2.12308 (151, 2) 
516177.0 3710678.0 2.85104 ( 66, 2) 516277.0 3710671.0 2.56673 ( 10, 1) 
516377.0 3710678.0 2.74356 ( 10, 2) 516477.0 3710671.0 2.30196 ( 10, 2) 
516577.0 3710678.0 2.25632 (230, 2> 516677,0 3710671.0 2.94623 (129, 2> 
516777.0 3710678.0 2.82176 (149, 3) 516177.0 3710671.0 2.34216 (129, 2) 
516977.0 3710678.0 2.06814 ( 36, 2) 517077.0 3710671.0 2.31689 (106, 21 
517177.0 3710678.0 2.57316 (231, 2) 515277.0 3710571.0 3.53495 (264, 2> 

I 
515377.0 3710578.0 s. 19315 (264, 2) 515477.0 3710571.0 2.70912 (264, 2> 
515577.0 3710578.0 2.16426 (248, 2) 515677.0 3710571.0 2.40698 (213, 2) 
515777.0 3710578.0 2.70054 (213, 2) 515877.0 3710571.0 2.61330 (213, 2) 
515977.0 3710578.0 2.26834 (200, 2> 516077.0 3710571.0 2.90433 (151, 2) 
516177.0 3710578.0 3.20269 ( 66, 2) 516277.0 3710571.0 2.90594 ( 10, 1) 
516377.0 3710578.0 3.52157 ( 10, 2) 516477,0 3710571.0 2.70660 (151, 2) 
516577.0 3710578.0 2.41571 (230, 2) 516677.0 3710571.0 2.83107 (129, 2) 
516777.0 3710578.0 2.35197 ( so, 2) 516877.0 3710571.0 2.46167 (129, 2) 
516977.0 3710578.0 1.87007 ( 89, 2) 517077.0 3710571.0 1.98234 ( 89, 2) 
517177.0 3710578.0 2.27302 (231, 2) 515277.0 3710478.0 3.27277 (248, 2) 
515377.0 3710478.0 2.83394 (262, 2> 515477.0 3710471.0 2.45029 (260, 1) 
515577.0 3710478.0 2.30055 (213, 2) 515677,0 3710471.0 2.49900 (213, 2) 
515777.0 3710478.0 2.62260 (213, 2) 515877.0 3710471.0 2.74101 (326, 2) 
515977.0 3710478.0 2.79062 ( 66, 2) 516077.0 3710471.0 3.09209 (151, 2) 
516177.0 3710478.0 3.56527 ( 10, 1) 516277.0 3710478.0 3.21081 ( 10, 1) 
516377.0 3710478.0 3.49458 ( 10, 2) 516477.0 3710478.0 2. 73134 (151, 2) 
516577.0 3710478.0 2.43363 ( 10, 2) 516677.0 3710471.0 2.67730 (129, 2> 
516777.0 3710478.0 2.79909 (129, 2) 516177.0 3710478.0 2.50492 (149, 3) 
516977.0 3710478.0 2.15118 (129, 2> 517077.0 3710478.0 1.78178 (149, 3) 
517177.0 3710478.0 1,92968 ( 89, 2) 515277.0 3710378.0 2.79830 (262, 2) 
515377.0 3710378.0 2.29940 (262, 2) 515477.0 3710378.0 2.04912 (213, 2) 
515577.0 3710378.0 2.39588 (259, 2) 515677.0 3710378.0 2.94270 (259, 2) 

I 
515777.0 3710378.0 2.89468 (326, 2) 515877.0 3710378.0 2.67559 (326, 2) 
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5!5977.0 !7111371.0 Z.119247C (200, t) 516077.0 !710371.0 1.01407 ct51, 2) 
516177.0 37111371.0 3.30342 C tO, t) 516277.0 17111371.0 2.14715 c to, u 
516377.0 !7111371.0 I. 11616 ( 10, 2) 516477.0 1710371.0 2.60430 (151, 2) 
5!6577.0 1710371.0 2.11506 c to, 2> 516677.0 !710371.0 2.11296 c to, 2) 
516m.o 3710371.0 2.69210 ct29, 2) 516177.0 !710371.0 2.10350 (149, 3) 
516971.0 !710371.0 2.36409 (129, 2) 517077.0 !710371.0 t.95671 ( 19, 2) 
517177.0 1710371.0 t.62521 ( 36, 2) 5t5277.0 1712276.0 t.ZZ362 (109, 2) 
515377.0 3712276.0 t.34019 (138, 2) 515477.0 1712276.0 t.30247 (109, 2) 
515577.0 3712276.0 t.51716C (226, 2) 515677.0 3712276.0 t.71938C (226, 2) 
515m.o 3712276.0 1.76570C C226, 2) 515877.0 3712276.0 t.12776 (237, 2) 
515977.0 3712276.0 2.91153 ( 57, 2) 516077.0 3712276.0 t.53473 C312, 2) 
516177.0 3712276.0 3.01171 (312, 2) 516277.0 3712276.0 5.08620 (127, 2) 
516377.0 3712276.0 4.77544 (127, 2) 516477.0 3712276.0 1.07556 c 16, 2) 
516577.0 3712276.0 0.76451 (313, 2) 516677.0 3712276.0 0.73801 c 41, 2) 
516m.o 3712276.0 0.83416 (175, 2) 516177.0 3712276.0 1.Sa:s36c c1aa, 2) 
516977.0 3712276.0 1.99264 (189, 2) 517077.0 3712276.0 1.91261 (189, 2) 
517177.0 3712276.0 1.63631 (189, 2) 515277.0 3712376.0 1.64955 (237, 2) 
515377.0 3712376.0 1.75048 (109, 2) 515477.0 3712376.0 1.69067 (109, 2) 
515577.0 3712376.0 1.94213C C226, 2) 515677.0 3712376.0 2.31936C C226, 2) 
515m.o 3712376.0 1.82385 C237, 2) 515877.0 3712376.0 2.73477 c 57, 2) 
515977.0 3712376.0 2.66418 c 57, I) 516077.0 3712376.0 2.13474 (117, 2) 
516177.0 3712376.0 3.83045 Cl11, 3) 516277.0 ~712376.0 5.11656 (127, 2) 
516577.0 3712376.0 4.95237 (127, 2) 516477.0 3712376.0 1.11195 (131, 2) 
516577.0 3712376.0 0.66513 (313, 2) 516677.0 3712376.0 0.59508 (175, 2) 
S16m.o 3712376.0 1.09365 (175, 2) 516177.0 3712376.0 1.63924 (189, 2> 
516977.0 3712376.0 2.08567 (189, 2) 517077.0 3712376.0 2.13147 (189, 2) 
517177.0 3712376.0 1.94599 (189, 2) 515277.0 3712476.0 2.01760 C237, 2) 
515377.0 3712476.0 2.19846 (109, 2) 515477.0 3712476.0 1.87571 (109, 2> 
515577.0 3712476.0 2.16606C (226, 2> 515677.0 3712476.0 2.16412 (237, 2) 
515m.o 3712476.0 2.07887 c 98, 2) 515877.0 3712476.0 2.00172 c 57, 2) 
515977.0 3;124;6.0 1.44204 (366, 2) 516077.0 3;124;6.0 2.00515 (111, 2) 
516177.0 3712476.0 3.82562 Cll1, 3> 516277.0 3712476.0 4.97462 (127, 2) 
516377.0 3712476.0 4.83817 (127, 2) 516477.0 3712476.0 1.40415 (131, 2) 
516577.0 3712476.0 0.95856 (165, 2) 516677.0 3712476.0 1.07001C (166, 2) 
516m.o 3712476.0 1.02448 (175, 2) 516177.0 3712476.0 1.43265 (189, 2) 
516977.0 3712476.0 1.87224 (189, 2) 517077.0 3712476.0 2.09314 (217, 2) 
517177.0 3712476.0 1.98289 (189, 2) 515277.0 3712576.0 2.19586 (101, 2) 
515377.0 3712576.0 2.29101 (109, 2) 515477.0 3712576.0 1.90531C (226, 2) 

I 
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I 
.J 
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2110 NIGH 
I•HR 

IGRDUH 1 
- I. P. • eMDEN • CO ICIEEN • IHV/LCIIG 11114 IJIIART -

* IECCIID RIGIIEST I·HCIUI AVERAGE CCIICENTRATICII CIIICIOGRIUIS/CUIIC lifTER) • 
* fRCII ALL IOUIICES * 

* fOR TilE DISCIETE HCEFTCIR POliTI * 

• II • -' - CCII. CDAY,PER.) • X • -'- CCII. CDAY,PER.) . . . . . . . . . . . . . . . -. . . . . . . . . . . . . . . . . . . . . . --. . . . . . . . -. . . . . . . . . . . . ---
515577.0 3712576.0 Z.09673C CZZ6, Z) 515677.0 3712576.0 1.91491 c ... 2) 
515m.o 3712576.0 1.17993 c 57, 2) 515177.0 3712576.0 1 .JOJZSC CZZ6, 2) 
515977.0 3712576.0 1.57659 (132, 2) 516077.0 3712576.0 1.69279 C1U, 3) 
516177.0 3712576.0 3.00704 (111, 3) 516277.0 3712576.0 4.56ZJI C111, Zl 
516577.0 3712576.0 4.37596 (120, 2) 516477.0 3712576.0 1. 751162C (166, 2) 
516577.0 3712576.0 1.15165 (165, 2) 516677.0 3712576.0 1 .27J90C (190, 2) 
516m.o 3712576.0 1.25470C (190, 2) 516877.0 3712576.0 1.36558 CZ:S5, 2) 
516977.0 3712576.0 1.59756 CZ:S5, 2) 517077.0 3712576.0 1.94949C C181, 2) 
517177.0 3712576.0 2.18171 (217, 2) 515277.0 3712676.0 2.Z:S994 CZ:S7, 2) 
515377.0 3712676.0 2.24149 C251, 2) 515477.0 3712676.0 2.22260 CZ:S7, 2) 
515577.0 3712676.0 2.11911 ( 91, 2) 515677.0 3712676.0 2.13452 ( 57, 2) 
515m.o 3712676.0 1.43991 (218, 2) 515877.0 3712676.0 1.50797 (116, 2) 
515977.0 3712676.0 1.61184 CZ:S9, 21 516077.0 3712676.0 1.17742 CUI, 21 
516177.0 3712676.0 2.66174 (111, 3) 516277.0 3712676.0 3.77192 (111, 2) 
516577.0 3712676.0 3.46461 (120, 2) 516477.0 3712676.0 2.15905 (127, 2) 
516577.0 3712676.0 1.62904 (154, 2) 516677.0 3712676.0 1.72222C CI9D, 2) 
516m.o 3712676.0 1.60466C (166, 2) 516877.0 3712676.0 1.31445 CZ:S5, 2) 
516977.0 3712676.0 1.85432 (Z:S5, 2) 517077.0 3712676.0 1.91126 CZ:S5, 2) 
517177 .o 3712676.0 2.13116C (181, 2) 515277.0 3712776.0 2.18570 CZ:S7, 2) 
515377.0 3712776.0 2.03221 (2J7. 2) 515477.0 3712776.0 I. 79659 (183, 2) 
515577.0 3712776.0 2.37203 ( 57, 2) 515677.0 3712776.0 1.70731 (118, 2) 
515m.o 3712776.0 1.21567 (239, 2) 515877.0 3712776.0 1.80477 (116, 2) 
515977.0 3712776.0 1.74978 (132, 2) 516077.0 3712776.0 2.16091 (111, 2) 
516177.0 3712776.0 2.65513 (153, 2) 516277.0 3712776.0 3.06021 (111, 2) 
516377.0 3712776.0 3.14145 (120, 2) 516477.0 3712776.0 2.13366 (120, 2) 
516577.0 3712776.0 1.94176C (166, 2) 516677.0 3712776.0 1.86164C (190, 2) 
516m.o 3712776.0 I. 71319 (174, 2) 516877.0 3712776.0 1.69647 (174, 2) 
516977.0 3712776.0 1.67729C (190, 2) 517077.0 3712776.0 2.25693 (217, 2) 
517177.0 3712776.0 2.35068 CZ:S5. 2) 515277.0 3712876.0 2.02666 (2J7, 2) 
515377.0 3712876.0 1.83491 ( 98, 2> 515477.0 3712876.0 1.90645 ( 57, 2) 
515577.0 3712876.0 1.57265 (118, 2) 515677.0 3712876.0 1.44116 (218, 2) 
515m.o 3712876.0 1.54063 (116, 2) 515877.0 3712876.0 1.10958 (250, 2) 
515977.0 3712876.0 1.55065 (153, 2) 516077.0 3712876.0 2.55039 (250, 2) 
516177.0 3712876.0 2.89403 (153, 2) 516277.0 3712876.0 2.90450 (155, 2) 
516577.0 3712876.0 2.84015 (120, 2) 516477.0 3712876.0 2.46899 (120, 2) 
516577.0 3712876.0 2.03782 (171, 2) 516677.0 3712876.0 1.91206C (190, 2) 
516m.o 3712876.0 1.87459 (174, 2) 516877.0 3712876.0 2.01097 (174, 2) 
516977.0 3712876.0 1.74884 (174, 2) 517077.0 3712876.0 1.82194 (217, 2) 



2IID HIGH 
I·MR 

IGRDUH 1 
- I. P. • CAII)Eii • al ICIEEM • INY/LCIIG 1!1114 IIIIAIT -

• IECIIID NIGHEST I•IIOUI AVEIAGE CONCENTIATICII (HICI-/CUIIC METER) • 
• RCII ALL IIIJIICEI • 

• fill TilE DIICIETE IECEPTIII POINTS • 

-·~ . ' . CON. CDAT,I'EI.) • IC • . ' . CON. CDAT,PEI.) . -. . . . . . . . . . . . . . -. . . . . . . . . . . . . . . . . . . . . -. . . . . . . . . . . . . . . . . . . . . . . . -
51n77.o 3n2176.0 Z.J913S (217, 2) 515277.0 3n2976.0 t.953S4 ( 91, 2) 
515377.0 3n2976.0 2.00464 ( 57, 2) 515477.0 3712976.0 1.77886 ( 57, 2) 
515577.0 3n2976.0 1.45692 (2tl, 2) 515677.0 3n2976.0 1.44509 (250, 2) 
515m.o 3712976.0 1.74252 em, 21 515177.0 3712976.0 2.02710 (tS2, 2) 
515977.0 3712976.0 2.09105 nss. 21 516077.0 3712976.0 2.75106 nn, 21 
516177.0 3n2976.o :1.46752 nss, 21 516277.0 3712976.0 2.913811 Ct55, 2! 
516377.0 :1712976.0 Z.l4011 ctzo, 21 516477.0 3712976.0 2.70762 ctzo, 21 
516577.0 3712976.0 2.14661 (171, 2) 516677.0 37129;6.0 2.03363 (171, 2) 
516m.o 3712976.0 . 1.97412C (190, 2) 516177.0 3712976.0 2.0011oc C190, 21 
516977.0 3712976.0 2.03722 (174, 2) 517077.0 3712976.0 1.96361C (190, 2) 
517177.0 3712976.0 1.92164 (217, 2) 515277.0 3713076.0 2. tt961 (251, 2) 
515377.0 3713076.0 2.03452 ( 57, 2) 515477.0 3713076.0 1.49167 (218, 2) 
515577.0 3713076.0 1.43780 (tt8, 2) 515677.0 3713076.0 1.63729 (116, 2) 
515m.o 3713076.0 1.77944 (250, 2) 515877.0 3713076.0 1.62997 (132, 2) 
515977.0 3713076.0 2.28362 (153, 2) 516077.0 3713076.0 2.58442 (250, 2) 
516177.0 3713076.0 3.29147 (111, 2) 516277.0 3713076.0 2.96264 (155, 2) 
516377.0 3713076.0 2.55551 (120, 2) 516477.0 3713076.0 2.16197 (120, 2) 
516577.0 3713076.0 2.16775 (171, 2) 516677.0 3713076.0 2.33516 !171, 2) 
516m.o 3713076.0 1.94233C (190, 2) 516177.0 3713076.0 1.93307C (190, 2) 
516977.0 3713076.0 2.00736C (190, 2) 517077.0 3713076.0 1.94337 !174, 2) 
517177.0 3713076.0 2.03794C (190, 2) 515277.0 3713176.0 2.21812 ( 57, 2) 
515377.0 3713176.0 1.71792 (118, 2) 515477.0 3713176.0 1.49574 (250, 2) 
515577.0 3713176.0 1.53648 (250, 2) 515677.0 3713176.0 1.80631 (312, 2) 
515m.o 3713176.0 1.97523 !132, 2) 515877 .o 3713176.0 1.79914 (153, 2) 
515977.0 3713176.0 2.59208 C250, 2! 516077.0 3713176.0 2.85162 (111, 2! 
516177.0 3713176.0 3.20944 (Itt, 21 516277.0 3713176.0 3.02330 (153, 2! 
516377.0 3713176.0 2.75575 C120, 2! 516477.0 3713176.0 2.94816 ctzo, 21 
516577.0 3713176.0 2.21369 (127, 2! 516677.0 3713176.0 2.33042 (154, 2) 
516m.o 3713176.0 2.11692 (171, 2) 516177.0 3713176.0 1.95929 (154, 2) 
516977.0 3713176.0 1.85837C (190, 2) 517077.0 3713176.0 2.02590C (190, 2) 
517177.0 3713176.0 2.3S574C (190, 2! 515277.0 3712176.0 1.42654C (226, 2! 
515377.0 3712176.0 1.27069 (138, 2) 515477.0 3712176.0 1.18927 !ISS, 2> 
515577.0 3712176.0 1.18136C (226, 2) 515677.0 3712176.0 1.09159C (226, 2) 
515m.o 3712176.0 0.8809SC (226, 2) 515877.0 3712176.0 0.47126C C226, 2) 
515977.0 3712176.0 0.75032 C 98, 2! 516077.0 3712176.0 5.39228 C 57, 2! 
516177 .o 3712176.0 2.79639 (117, 2) 515277.0 3712076.0 1.65276 (249, 2) 
515377.0 3712076.0 1.53321C (226, 2) 515477.0 3712076.0 1.42587 (202, 2! 
515577.0 3712076.0 1.10064C (226, 2! 515677.0 3712076.0 0.86409 (125, 2) 



ZIID HIGH 
I•HR 

IGIIOI.H , 
- I. P. • _. • CD ICIEEM • IIIV/I.OIIG 19114 IIIWIY -

• IEJ:IIIID IIGIIEST I·IICIUI AVEIAGE CIIIIC£11TIATICII CIIICI-/CUIIC IETER) • 
• FICIII AU IDURCES • 

• fill TIE DIICIETE IECEFTca POliTI • 

••• • y • -· CDAY,PEl.) ••• • y • COli. CDAY,PEI.) . . . . . . -. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -. . . . -. . . . --. . . -. . . . . . . --. 
s1sm.o 3712076.0 0.51707 C24S, 2) 515177.0 3712076.0 0.37302 (159, ,, 
515977.0 3712076.0 0.11560 (159, ,, 516077.0 3712076.0 0.13924 c 42, :S) 

516177.0 3712076.0 1.17151 c 57, 2) 515277.0 3711976.0 1.99966 (201, 2) 
515377.0 3711976.0 1.94993 (249, 2) 515477.0 3711976.0 1.64956 (249, 2) 
515577.0 3711976.0 1.34685 (125, 2) 515677.0 3711976.0 1.05606 (125, 2) 
515m.o 3711976.0 0.54224 C245, 2> 515877.0 3711976.0 0.72915 c 69, 3) 
515977.0 3711976.0 0.93637 (237, 2) 516077.0 3711976.0 1.20474 (245, 2) 
516177.0 3711976.0 1.01263 (237, 2) 515277.0 3711876.0 2.12262 C202, 2) 
515377.0 3711876.0 2.02142 (249, 2) 515477.0 3711176.0 2.01042 (249, 2) 
515577.0 3711876.0 1.74115 (249, 2) 515677.0 3711876.0 1.29102 (249, 2) 
515m.o 3711876.0 0.69274C (294, 3) 515877.0 3711876.0 0.86704C (294, 3) 
515977.0 3711876.0 1.15712C (294, 3) 516077.0 3711876.0 1.42022 (212, 2) 
516177.0 3711876.0 1.88487 (339, 1) 515277.0 3711776.0 1.94338 (249, 2) 
515377.0 3711776.0 1.85983 (249, 2) 515477.0 3711776.0 1.80961 (249, 2) 
515577.0 3711776.0 1.65724 (249, 2) 515677.0 3711776.0 1.30903 (249, 2) 
515m.o 3711776.0 1.11310 (339, 3) 515877.0 3711776.0 0.95990 (212, 2) 
515977.0 3711776.0 1 .08578C (226, 3) 516077.0 3711776.0 1.07306 (321, 1) 
516177.0 3711776.0 2.56823C (259, 1) 515277.0 3711676.0 1.77977 (203, 2) 
515377.0 3711676.0 1. 79897 (202, 2) 515477.0 3711676.0 1.84125 (202, 2) 
515577.0 3711676.0 1.66441 (202, 2) 515677.0 3711676.0 1.21377 (202, 2) 
515m.o 3711676.0 0.63034 (203, 2) 515877.0 3711676.0 0.51393 (211, 2) 
515977.0 3711676.0 1.44319C (259, 1) 516077.0 3711676.0 0.65843 (321, 1) 
516177.0 3711676.0 1.22612 (321, 2) 515277.0 3711576.0 1.67556 (136, 2) 
515377.0 3711576.0 1.61216 (263, 2) 515477.0 3711576.0 1.54923 (202, 2) 
515577.0 3711576.0 1.40458 (202, 2> 515677.0 3711576.0 1.03943 (206, 2) 
515m.o 3711576.0 0.94892 (206, 2> 515877.0 3711576.0 1.20009C (259, 1) 
515977.0 3711576.0 0.60282 (321, 1) 516077.0 3711576.0 0.84682 (176, 3) 
516177.0 3711576.0 2.70526 (259, 2) 515277.0 3711476.0 1.86712 (263, 2) 
515377.0 3711476.0 1.62010 (136, 2) 515477.0 3711476.0 1.71391 ( 92, 2) 
515577.0 3711476.0 1.49214 ( 92, 2) 515677.0 3711476.0 1.39270 (206, 2) 
515m.o 3711476.0 1.31263 (206, 2) 515877.0 3711476.0 0.97012C (194, 2) 
515977.0 3711476.0 0.71293 (176, 3) 516077.0 3711476.0 0.75898 (321, 2) 
516177 .o 3711476.0 1.71232 (128, 3) 511277.0 3709378.0 2.17970 (248, 3) 
512277.0 3709378.0 3.60448 (210, 3) 513277.0 3709378.0 2.82356 (261, 3) 
514277.0 3709378.0 2.86383 (260, 3) 515277.0 3709378.0 3.22053 ( 51, 1) 
516277.0 3709378.0 2.57043 ( 18, 2) 517277.0 3709378.0 1.88198 ( 30, 2) 
518277.0 3709378.0 2.99663 ( 80, 2) 519277.0 3709378.0 2.10394 (315, 2) 
520277.0 3709378.0 1.62026 (112, 3) 521277.0 3709378.0 1.60674 (107, 1) 



• 

- I. P. • CMIIEII. ·• CO ICI££1 • IIIV/LCIIG ,9114 IIIIAIIY -
* - II&IIEIT 1·- AVEIAG£ COICENTIATICII (IIICII-/CIIIIC IIETER) 

* FICII ALL ICUICES * 
* FOl TilE DISCIIETE RECEPTOI I'OINTS * 

• X • . ' . -· CDAY,PER.) • I • . ' . -· 
* 

(DAY ,PER.) 

2IID HIGH 
I•HR 

SGIWPI 1 

. . . . . . . . . . . . . . ~ . . . . . . -. . . . . . . . . . . . . . . . . -. . . . . . . . -. . -. -. . . . . -----
522277.0 J71193T11.0 0.97345 ( "'· 3) 511277.0 :1708371.0 1.69939 ( 21,, 
512277.0 3701371.0 ,.77D55C (127, 1) 511277.0 3701371.0 2.12370 (211, 3) 
514277.0 3701371.0 3.10972 (261, , 515277.0 3701371.0 ,,12068 (241, , 
516277.0 :1708371.0 ,.113901 c 65, , 517277.0 :1708371.0 2.66759C (356, 3) 
518277.0 3701371.0 ,,JI902 ( 19, 2) 519277.0 3701371.0 ,,113091 ( 19, , 
520277.0 3701371.0 ,,61556 ( 51, 2) 521277.0 3701371.0 ,,J9100C ( 55, 3) 
522277.0 3701371.0 1.39535 ( 96, 1) 511277.0 3707371.0 1.69159 (259, 3) 
512277.0 3707371.0 2.31987 (211, 3) 513277.0 370737'11.0 2.30958 (260, 3) 
514277.0 3707371.0 2.12929 ( 70, 3) 515277.0 3707371.0 1.88354C ( 52, 3) 
516277.0 3707371.0 2.20488 ( 65, , 517277.0 3707371.0 3.56619C ( :SO, 3) 
518277.0 3707371.0 2.30140 (149, 3) 519277.0 3707371.0 ,.20310 ( 80, 2> 
520277.0 3707371.0 1.53104 ( 19, 1) 521277.0 3707371.0 1.41099 (315, 2> 
522277.0 3707371.0 1.29235 ( 80, , 511277.0 3706371.0 1.92012 (260, , 
512277.0 3706371.0 2.44320 (212, 3) 513277.0 3706371.0 2.43913 (260, , 
514277.0 3706371.0 2.95522 (211, 1) 515277.0 3706371.0 2.24356C (200, 1) 
516277.0 3706371.0 1.99527 ( 65, 1) 517277.0 3706371.0 2.62894 ( 37, , 
518277.0 3706371.0 1.68170C (209, 3) 519277.0 3706371.0 0.94992 (315, 3) 
520277.0 3706371.0 1.30994 (310, , 521277.0 3706371.0 1.36380 ( 30, , 
522277.0 3706378.0 1.33687 (106, 1) 523277.0 3706371.0 1.30227 (315, 3) 
522402.0 3710378.0 0.94176 (107, 3) 522402.0 3711371.0 1.26213C (228, 1) 
522402.0 3712378.0 0.98685 ( 83, 3) 511277.0 3714176.0 1.52547 ( 71, 3) 
512277.0 3714176.0 2.03911 ( 92, 3) 513277.0 3714176.0 1.49993 ( 39, 2> 
514277.0 3714176.0 2.19446 ( 57, 2) 515277.0 3714176.0 2.38630 (117, 2) 
516277.0 3714176.0 4.24704 ( 71, 2) 517277.0 3714176.0 2.64456C (199, 1) 
518277.0 3714176.0 1.79402 (217, 2) 519277.0 3714176.0 1.37609 ( 54, 2> 
520277.0 3714176.0 1.27615 (180, 3> 521277.0 3714176.0 0.81645 (191, 2> 
522277.0 3714176.0 0.88444 ( 4, 2> 511277.0 3715176.0 2.12058C ( 12, 1) 
512277.0 3715176.0 3.33313 (101, 1) 513277.0 3715176.0 2.22885 ( 56, 3) 
514277.0 3715176.0 3.67570C (362, 3) 515277.0 3715176.0 3.17978 (289, 3> 
516277 .o 3715176.0 3.05797 ( 71, 2) 517277.0 .3715176.0 1.29349 (143, 2> 
518277.0 3715176.0 1.70205 (347, 2> 519277.0 3715176.0 1.24686 (217, 2> 
520277.0 3715176.0 1.26931 (219, 2> 521277.0 3715176.0 1.10301 (343, 2> 
522277.0 3715176.0 1.18931 (180, 3) 511277.0 3716176.0 3.34743C ( 16, 3) 
512277.0 3716176.0 2.05848 C 98, 2l 513277.0 3716176.0 3.04036C (191, 1) 
514277.0 3716176.0 3.11020C (217, 1) 515277.0 3716176.0 4.01123C (333, 3) 
516277 .o 3716176.0 2.09647 ( 71, 2> 517277.0 3716176.0 1.31936 (355, 2> 
518277.0 3716176.0 1.24153 (132, 2> 519277.0 3716176.0 1.23226 (131, 1) 
520277 .o 3716176.0 1.09853 ( 68, , 521277.0 3716176.0 1.07134 (219, 2> 



- I. P. • CNeEii • C1D ICIEEll • IIIV/LIIIIG Ull4 IIIIMY -

• IECOIID IIGIIEST I•IICIUR AVEMGE I:OIIC£NTIATIGII (IIICIOGRMS/a.IC IIETER) • 
• ROll ALL IIUIC£1 • 

• fill TNE DISCIETE RECEPTDR POIIITS • 

• • • • y • 1:011. CDAY,PER,) • • • . ' . 1:011. CDAY,PEI.) 

2ND NIGH 
I•HR 

IGRCIUPI • 

. . . . . . . . . . . . -. . . . . . . . . . . -. . . . . . . . . . . . . . . . -. -. . . -. . -. . . . --. . --. -. 
522277.0 m6176.o 0.96961 C 54, Z) 511277.0 m7176.o 3.11317C C282, 3) 
512277.0 3717176.0 3.11576 ( 22, , 513277.0 m7176.o 3.22024C (161, 1> 
514277.0 3717176.0 3.65579 

( "· , 515277.0 m7176.o 2.'19083 C 45, 3) 
516277.0 3717176.0 2.02693 C313, 3) 517277.0 m7176.o 1.37206 (222, , 
5111277.0 3717176.0 1.43316 CZ55, 1> 519277.0 3717176.0 1.64362 CZ42, 1) 
520277.0 3717176.0 1.13675 (166,1) 521277.0 3717176.0 0.17570 c 61, , 
522277.0 3717176.0 0.17441C C It, 3) 511277.0 3713176.0 t.S3409C (1112, 3) 
512277.0 3713176.0 1.19033 (349, 3) 513277.0 3713176.0 1.41561 ( 91, 1) 
514277.0 3713176.0 2.09754 (101, 2) 511277.0 3712176.0 1.28877 C214, 3> 
512277.0 3712176.0 1.45140 (214, 3) 513277.0 3712176.0 1.38415 (339, 2) 
514277.0 3712176.0 1.17035 C249, 2) 511277.0 3711176.0 2.51377 (201, 3) 
512277.0 3711176.0 2.77361 (206, 3) 513277.0 3711176.0 1.69710C (204, 3) 
514277.0 3711176.0 2.39716 (263, 2) 511277.0 3709371.0 2.17970 C241, 3) 
512277.0 3709371.0 3.60441 (210, 3) 513277.0 3709371.0 2.112356 (261, 3) 
514277.0 3709371.0 2.16313 C260, 3) 515277.0 3709371.0 3.22053 ( 51. 1) 
516277.0 3709371.0 2.57043 ( II, 2) 517277.0 3709371.0 1.11198 ( :so, 2) 
5111277.0 3709371.0 2.99663 ( 10, 2) 519277.0 3709371.0 2.10394 C315, 2) 
520277.0 3709371.0 1.62026 (112, 3) 521277.0 3709371.0 1.60674 (107, 1) 
522277.0 3709371.0 0.97345 ( 94, 3) 511277.0 3701371.0 1.69939 ( 21, I) 

512277.0 3701371.0 1.77055C (327, 1) 513277.0 3701371.0 2.112370 (211, 3) 
514277.0 3701371.0 3.10972 (261, 1) 515277.0 3701371.0 1.112061 C248, 1) 
516277.0 3701378.0 1.13901 ( 65, 1) 517277.0 3701371.0 2.66759C (356, 3) 
5111277 .o 3701378.0 1.31902 ( 19, 2) 519277.0 3701371.0 1.13093 ( 19, 1) 
520277.0 3701378.0 1.61556 ( 58, 2) 521277.0 3701371.0 t.39100C ( 55, 3) 
522277.0 3701378.0 1.39535 ( 96, 1) 511277.0 3707371.0 1.69159 (259, 3) 
512277.0 3707371.0 2.31987 (211. 3) 513277.0 3707371.0 2.30958 (260, 3) 
514277 .o 3707378.0 2.12929 ( 70, 3) 515277.0 3707371.0 t,II354C ( 52, 3) 
516277.0 3707378.0 2.20411 ( 65, I) 517277.0 3707371.0 3.56619C ( 30, 3) 
518277 .o 3707378.0 2.30140 (149, 3) 519277.0 3707371.0 1.20310 ( 10, 2) 
520277.0 3707378.0 , .53104 ( 19, I) 521277.0 3707371.0 1.41099 (315, 2) 
522277.0 3707378.0 1.29235 ( 10, , 511277 .o 3706371.0 1.92012 (260, I) 
512277.0 3706371.0 2.44320 (212, 3) 513277.0 3706371.0 2.43913 (260, I) 
514277 .o 3706371.0 2.95522 (211, I) 515277.0 3706371.0 2.24S56C C200, 1) 
516277.0 3706378.0 1.99527 ( 65, I) 517277.0 3706371.0 2.62894 ( 37, I) 
518277.0 3706378.0 1.68170C (209, 3) 519277.0 3706371.0 0.94992 (315, 3) 
520277.0 3706371.0 1.30994 C310, 1l 521277.0 3706371.0 1.36380 ( :so, I) 
522277.0 3706371.0 1.33687 (106, I) 523277.0 3706371.0 1.30227 (315, 3) 
522402.0 3710371.0 0.94176 (107, 3) 522402.0 3711371.0 1.26213C (228, 1l 



l,r 

-
• IECIIID IJGHEST I•IIIUR AVEIAGE CDIICEITIATJCII (IIICIOGUIIS/MIC IETEI) • 

• FlCII ALL SlUICES • 
• rat TIE DISCIETE IECEPTCII PDJIITI • 

• I • . ' . 1:011. CDAT,PEI.) • X • . ' . 1:011. CDAY,PEI.) 

2J1D NIGH .... 
IGRauH 1 

. . . . . . -. . . . . . . . . . . . . -. . . . -. . . . . . . . . . . . . . . . . . -. . . . . . . . . . . . . . . . . --
SZZ402.0 JnZJ71.0 0.11615 ( 13, 3) 511277.0 Jn4176.0 1.52547 c n, 3> 
512277.0 3714176.0 2.03911 ( 92, 3) 513277.0 3714176.0 1.49993 C J9, Z> 
514277.0 3714176.0 2.19446 ( 57, 2) 515277.0 Jn4176.0 2.JI630 (117, 2) 
516277.0 3714176.0 4.24704 ( Jl, 2) 517277.0 3714176.0 Z.64456C (199, U 
511277.0 3714176.0 1.79402 (217, 2) 519277.0 3714176.0 1.37609 ( 54, 2) 
520277.0 1714176.0 1.27615 (110, 3) 521277.0 3714176.0 0.11645 

""· 2) 522277.0 3714176.0 0.118444 ( 4, 2) 511277.0 3715176.0 2.1205ac c 12, 1> 
512277.0 3715176.0 3.33513 (101, , 513277.0 3715176.0 2.22885 ( 56, 3) 
514277.0 3715176.0 3.67570C (362, 3) 515277.0 3715176.0 3.179JI (219, 3) 
516277.0 3715176.0 3.05797 ( Jl, 2) 517277.0 3715176.0 1.29349 (143, 2) 
511277.0 3715176.0 1. 70205 (347, 2) 519277.0 3715176.0 1.24616 (217, 2) 
520277.0 3715176.0 1.26931 (219, 2) 521277.0 3715176.0 1.10301 (343, 2) 
522277.0 3715176.0 1.18931 (110, 3) 511277.0 3716176.0 3.34743C ( 16, 3) 
512277.0 3716176.0 2.05848 ( 98, 2) 513277.0 3716176.0 3.04036C (191, 1) 
514277.0 3716176.0 3.11020C (217, 1) 515277.0 3716176.0 4.01123c em, 3> 
516277 .o 3716176.0 2.09647 ( Jl, 2) 517277.0 3716176.0 1.31936 (355, 2) 
518277.0 3716176.0 1.24153 (132, 2) 519277.0 3716176.0 1.23226 (131, , 
520277.0 3716176.0 1.09853 ( 68, 1) 521277.0 3716176.0 1.07134 (219, 2) 
522277.0 3716176.0 0.96968 ( 54, 2) 511277.0 3717176.0 3.18317C (282, 3) 
512277.0 3717176.0 3.11576 ( 22, 1) 513277.0 1717176.0 3.22024C (168, 1) 
514277.0 3717176.0 3.65579 ( 46, 1) 515277.0 3717176.0 2.79083 ( 45, 3) 
516277.0 3717176.0 2.02693 (313, 3) 517277.0 3717176.0 1.37206 (222, 1) 
518277.0 3717176.0 1.43386 (255, 1) 519277.0 3717176.0 1.64362 (242, 1) 
520277.0 3717176.0 1.13675 (146, 1) 521277.0 3717176.0 0.87570 ( 68, 1) 
522277.0 3717176.0 0.87441C ( 81, 3) 511277.0 3713176.0 1.33409C C182, 3) 
512277.0 3713176.0 1.19033 (349, 3) 513277.0 3713176.0 1.41568 ( "· 1) 
514277.0 3713176.0 2.09754 (101, 2) 511277.0 3712176.0 1.28877 (214, 3) 
512277 .o 3712176.0 1.45140 (214, 3) 513277.0 3712176.0 1.38415 (339, 2) 
514277.0 3712176.0 1.87035 (249. 2l 511277.0 3711176.0 2.58377 (201, 3) 
512277.0 3711176.0 2. 77368 (206, 3) 513277.0 3711176.0 1.69710C (204, 3) 
514277.0 3711176.0 2.39786 (263, 2) 516500.0 3708100.0 2.79504 ( 65, 1) 
518100.0 3709350.0 3.17426 ( 10, 2) 514500.0 3708800.0 2.92221 (326, 1) 
517300.0 3714400.0 2.94737C (199, 1) 



IWC 50 
I·HR 

IGIOUPIII 1 
- I. P. • CMOEN • CO ICUEN • IHV/LIIIG 1914 IIIIAIIY -

. 50-·- I•IIIIUI AVDAGE CIIICENTIATIIII ClllcaoGIW/CUIIC METER) • 

• Fllll ALL ... CEI • 

X Y~ElS) X YCIIETERS) .. .. .. .. 
lANGE DlltEC11111 lANGE DIIEC110N - CCII. PO. DAY CIIETEIS) CDEGREES) - Cillo PER. DAY CIIETEIS) CDEGR£ES> . . . . . . . -. . --. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

1 11.69264 z 98 516179.3 3712061.0 26 5.07446 2 :!112 516177.0 3712176.0 
z 10.36033 z 57 516179.3 3712061.0 Z7 5.07301 2 36 516679.3 3711378.0 
3 9.122411 2 98 516177.D 3712076.0 Zl 4.97101 2 120 516377.0 3712476.0 
4 9.04267 3 111 516264.6 3712122.0 29 4.97462 2 127 516277.0 3712476.0 
5 9.04267 3 111 516264.6 3712122.0 30 4.95799 2 127 516372.0 3712798.0 
6 1.41511 2 111 516264.6 3712122.0 31 4.95237 2 127 516377.0 3712376.0 
7 1.41511 2 111 516264.6 3712122.0 32 4.93110 2 56 516177.0 3712076.0 
I •• 17858 2 57 516177.0 3712076.0 33 4.91840 3 42 516179.3 3712061.0 
9 7.79895 2 111 516277.0 3712276.0 34 4.83817 2 127 516377.0 3712476.0 

10 6.55500 2 111 516277.0 3712376.0 35 4.78066 3 111 516277.0 3712276.0 
11 6.52013 2 56 516179.3 3712061.0 36 4.77544 2 127 516377.0 3712276.0 
12 6.06253 1 57 516179.3 3712061.0 37 4.75514 2 312 515277.D 3714176.0 
13 6.02038 2 98 516077.0 3712176.0 38 4.75514 2 312 515277.0 3714176.0 
14 5.98197 2 120 516377.0 3712276.0 39 4.75359 2 120 516277.0 3712276.0 
15 5.64382 1 57 516177.0 3712076.0 40 4.71305 3 68 516500.0 3701100.0 
16 5.59329 2 120 516377.0 3712376.0 41 4.71266 2 211 515277.0 3711078.0 
17 5.45437 2 111 516277.0 3712476.0 42 4.67597 2 127 516277.0 3712576.0 
18 5.39228 2 57 516077.0 3712176.0 43 4.65076 2 127 516377.0 3712576.0 
19 5.38433 1 21 512277.0 3709378.0 44 4.64897C 1 251 512277.0 3715176.0 
20 5.38433 1 21 512277.0 3709378.0 45 4.64897C 1 251 512277.0 3715176.0 
21 5.29228 2 159 516277.0 3714176.0 46 4.56238 2 111 516277.0 3712576.0 
22 5.29228 2 159 516277.0 3714176.0 47 4.53092 2 127 516377.0 3713176.0 
23 5.18656 2 127 516277 .o 3712376.0 411 4.45011 2 312 516179.3 3712122.0 
24 5.14323 2 127 516372.0 3712884.0 49 4.42353 2 127 516377.0 3712976.0 
25 5.08620 2 127 516277.0 3712276.0 50 4.42277 2 211 515377.0 3711178.0 



' ' ! 

I , 

SECfiON H.lS 

Woodward-Clyde 
ConsuHants 

1985 MODELING OUTPUT FOR CO ISCST 



IIIAX 50 
8·HR 

SGROUPI t 
- I. P. • CNIIEI • CO IClEEI • IIIV/LCIIG tiiS IIIWIY -

• 50 IIIAXI- I·IICUI AVERAGE COIICEIITUTICII CIIICIOGUIIS/CUIIC JETER) • 

• Filii ALL IIUICES • 

X YCIETERS) X YCIETERS) 
01 01 OR OR 

WGE DIREClllll WGE DIREClllll 
WIC COli. PEl. DAY CIETEIS) (DEGREES) WIC COli. PER. DAY (lET US) CDEGliEESl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
, 9.6t405C 3 t9 5t6264.6 37tt591.0 Z6 6.!5502 3 62 516264.6 37t2t22.0 
2 8.63916 2 3Dt 516t77.0 37tt476.0 27 6.0340S t SOt 5t6077.0 37t0471.0 
s 8.06322 t SOt 5t6264.6 57tt591.0 21 6.01776 2 SOt 515977.0 57tOS71.0 
4 7.14099 2 SD1 515877.0 3710471.0 29 5.11Zl2 s 301 516177.0 3711476.0 
5 7.73971 2 301 5t5877.0 3710S71.0 so 5.71929 3 302 516277.0 S7tt271.0 
6 7.43520 2 301 515977.0 3710671.0 31 5.77137 2 301 516077.0 3710778.0 
7 7.33393 2 301 516264.6 3711598.0 32 5.71524 3 302 516276.8 5711371.0 
8 7.28649 3 302 516177.0 3710471.0 ss· 5.71524 s 302 516276.8 3711371.0 
9 7.27055 3 302 516277.0 3710471.0 S4 5.71S55 3 302 516277.0 37t0671.0 

10 6.91630 2 301 515977.0 3710578.0 35 5.70671 2 301 516077.0 5710871.0 
11 6.85943 2 301 515877.0 3710571.0 36 5.59422 3 302 516277.0 3710778.0 
12 6.76030 3 302 516177.0 3710371.0 37 5.55186 t 301 5t6077.0 5710571.0 
13 6.75274 2 301 5t5977.0 3710471.0 S8 5.53685 t 301 515977.0 3710571.0 
14 6.69485 2 301 515977.0 3710778.0 39 5.51934 2 301 5t6177.0 3711278.0 
15 6.52583 3 302 516277.0 5710578.0 40 5.47048 3 301 515877.0 3710378.0 
16 6.48949 3 302 516277.0 3710378.0 41 5.46963 3 301 515877.0 3710478.0 
17 6.35408 3 133 516179.3 3712122.0 42 5.43397 I 301 516177.0 37tt476.0 
18 6.31115 1 301 515977.0 3710378.0 43 5.34766 2 301 515977.0 5710878.0 
19 6.30310 3 302 516177.0 3710578.0 44 5.32752 3 301 515977.0 5710478.0 
20 6.27536 3 301 516264.6 3711598.0 45 5.31607 2 302 516264.6 3711598.0 
21 6.26935 2 301 515m.o 3710378.0 46 5.26328 1 301 516077.0 3710378.0 
22 6.26229 1 301 516077.0 3710678.0 47 5.25916 2 301 515877.0 3710678.0 
23 6.21953 1 301 515977.0 3710478.0 48 5.25208 3 302 516177 .o 3710678.0 
24 6.20213 1 301 516077.0 3710778.0 49 5.24210 2 112 516264.6 3712122.0 
25 6.15502 3 62 516264.6 3712122.0 50 5.24210 2 112 516264.6 3712122.0 



IICST (DATal .90346) 

ICIIIWI EIIYI-NTAL ENGIIIEUIIG IE¥.6.96 

INPUT DATA FILE lAME : ISCCOIS.DTA 
IIJTPUT LilT FILE lAME : JSCCOIS.LIT 
lET DATA FILE lAME : 8hvog85.bln 

IOTE TNAT THE IUILDING DIIIENSJDNS DN CARD 6,1 FOI SOUIICE 10. 1 DD lOT IEET THE ICIIULIIAII·ICIIE CIITEIIA. 
TNEIEFOIE, DIIECTIDN SPECIFIC IUILDING DIHENSIDNS IIILL IDT IE USED IY THE III)EL. 



. ) 

/ 

J 

'._ __ j 

- J. P. • CAICIEI • CO ICIIEEI • IIIV/LOIIG 1915 IIIIMT 

- •rEOROLOGICAL DATI TO IE ,.OCIIIED -
CIF•U 

-
' , , , , , , , , , , , , , , , , , , , 
' , , 1 , , , , , ' 
' , , ' ' , , , , ' , , , , , , , , , , , , , , , , , , , , ' , , , , , , , , , 
' , , , , , 1 1 , , 

, , , 1 , 1 , , , 1 
, , 1 1 , 1 1 , , , 
1111111111 
1_111111111 ,,,,,,, ,,,,,,,, 
, , , 1 , 1 , , , , 

111111 

, , , 1 , 1 , , 1 1 
, , 1 , , 1 , , , 1 
, , , , 1 1 , 1 1 , 
, 1 1 1 1 1 1 1 1 , 
, 1 1 1 1 1 , , , , 
, , 1 1 , , 1 1 , , 
, , , , 1 1 1 1 1 1 

, , , 1 , 1 1 , 1 1 , , 1 1 , 1 , 1 , 1 
1 , 1 1 1 , 1 1 , 1 , , 1 , 1 1 1 1 1 , , , , , , , , , , , , , , , , , , , , , 
, , , , , 1 , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , 
, , , , , , , , 1 , , , , , , , , , , , 

, 11111,,, 1 ~, 1 1, 1111 1 1 

ITABIL!TT 
CATEGORY 

A 

• c 
D 
E 
f 

STABILITY 
CATEGORY 

A 
I 
c 
D 
E 
f 

- UPPER 10U111 Of fiRST THROUGH fiFTH IIIIID SPEED CATEGORIES -
(.TEIS/SEC) 

1.54, 3.09, 5.14, 1.23, 10.10, 

... WIIID PROFILE EXPONENTS *** 

WIND SPEED CATEGORY 
1 2 3 4 5 

.'I'IIDOD£·01 ,'I'IIOOD£·01 .'I'IIOOOE·01 ,70000E·01 .'I'IIOOOE·01 
,70000E·01 .'I'IIOOOE·01 ,'I'IIOOOE·01 ,'I'IIOOOE·01 .70000E·01 
• 10000E+OO • 10000E+OO .10000E+OO • 10000E+OO • 10000E+OO 
.15000E+OO • 15000E+OO , 15000E+OO • 15000E+OO .15000E+OO 
.35DDOE+OO .35000E+OO .35000E+OO .3500DE+OO .35000E+OO 
.55000E+OO .55000E+OO ,55000E+OO ,55000E+OO .55000E+OO 

*** VERTICAL POTENTIAL TEMPERATURE GRADIENTS *** 
(DEGREES KELVIN PER METER) 

WIND SPEED CATEGORY , 2 3 4 5 
.OODOOE+OO ,OOOOOE+OO .OOOOOE+OO .OOOOOE+OO .OOOOOE+OO 
.OOOOOE+OO ,OOOOOE+OO ,OOOOOE+OO .OOOOOE+OO ,OOOOOE+OO 
.OOOOOE+OO .OOOOOE+OO .OOOOOE+OO .OOOOOE+OO .OOOOOE+OO 
.OOOOOE+DD .oOOOOE+DO .oOOOOE+OO .OOOOOE+OO .DOOOOE+OO 
.20000E·01 ,20000E·01 .20000E·01 .20000E·01 ,20000E·01 
.35000E·01 .35000E·D1 .35000E·01 ,3500DE•01 .35000E·01 

6 
.'I'IIOOOE·01 
• 70000E·01 
• 10000E+OO 
.15000E+OO 
.35000E+OO 
.55000E+OO 

6 
.OOOOOE+OO 
.OOOOOE+OO 
.OOOOOE+OO 
.ODOOOE+DO 
,20000E·01 
.35000E·01 



- I. P. • CMD£11 • CD ICUEM • IIIV/LQIIG 1915 IIIWIT -
- II, Y CIIORDIIIATES DF DIICIETE RECEPTORS -

-~··, (IETERS) 

c 516276.1,37'11371.0), ( 516411.0,3712159.0), ( 516679.3,3711159.0), ( 516679.3,3711371.0), ( 517079.3,3711378.0), 
( 517079.3,3711549.0), ( 517530.5,3711411.0), ( 517530.5,3711317.0), ( 511743.9,3711171.0), ( 511743.9,3711573.0), 
( 519914.6,3711573.0), ( 519914.6,3711171.0), ( 520304.1,3711171.0), ( 520304.1,3711024.0), ( 520707.2,3711024.0), 
c 520117.0,3711621.0), ( 520402.3,3712176.0), ( 511707.2,3712176.0), ( 511707.2,3712030.0), ( 511210.4,3712030.0), 
c 511210.4,3712250.0), c 511060.9,3712335.0), ( 511060.9,3712178.0), ( 517426.1,3712178.0), ( 517426.1,3713079.0), 
( 516993.9,3713079.0), ( 516993.9,3713210.0), ( 516603.7,3713210.0), ( 516603.7,3712114.0), ( 516372.0,3712114.0), 
( 516372.0,3712791.0), ( 516256.2,3712774.0), ( 516276.1,3711378.0), ( 516264.6,3712122.0), ( 516264.6,3711598.0), 
( 516008.5,3712006.0), ( 516008.5,3712122.0), ( 516115.2,3712189.0), ( 516179.3,3712061.0), ( 516179.3,3712122.0), 
( 516264.6,3712122.0), ( 515277.0,3711278.0), ( 515377.0,3711278.0), ( 515477.0,3711278.0), ( 515577.0,3711278.0), 
( 515677.0,3711278.0), ( 515777.0,3711278.0), ( 515877.0,3711278.0), ( 515977.0,3711278.0), ( 516077.0,3711278.0), 
( 516177.0,3711278.0), ( 516277.0,3711278.0), ( 516377.0,3711278.0), ( 516477.0,3711278.0), ( 516577.0,3711278.0), 
( 516677.0,3711278.0), ( 516777.0,3711271.0), ( 516877.0,3711278.0), ( 516977.0,3711278.0), ( 517077.0,3711278.0), 
( 517177.0,3711278.0), ( 515277.0,3711178.0), ( 515377.0,3711178.0), ( 515477.0,3711178.0), ( 515577.0,3711178.0), 
( 515677.0,3711178.0), ( 515777.0,3711178.0), ( 515877.0,3711178.0), ( 515977.0,3711178.0), ( 516077.0,3711178.0), 
( 516177.0,3711178.0), ( 516277.0,3711178.0), ( 516377.0,3711178.0), ( 516477.0,3711178.0), ( 516577.0,3711178.0), 
( 516677.0,3711178.0), ( 516777.0,3711178.0), ( 516877.0,3711178.0), ( 516977.0,3711178.0), ( 517077.0,3711178.0), 
( 517177.0,3711178.0), ( 515277.0,3711078.0), ( 515377.0,3711078.0), ( 515477.0,3711078.0), ( 515577.0,3711078.0), 
c 515677.0,3711078.0), ( 515777.0,3711078.0), c 515877.0,3711078.0), ( 515977.0,3711078.0), ( 516077.0,3711078.0), 
( 516177.0,3711078.0), ( 516277.0,3711078.0), ( 516377.0,3711078.0), ( 516477.0,3711078.0), ( 516577.0,3711078.0), 
( 516677.0,3711078.0), ( 516777.0,3711078.0), ( 516877.0,3711078.0), ( 516977.0,3711078.0), ( 517077.0,3711078.0), 
( 517177.0,3711078.0), ( 515277.0,3710978.0), ( 515377.0,3710978.0), c 515477.0,3710978.0), ( 515577.0,3710978.0), 
c 515677.0,3710978.0), ( 515777.0,3710978.0), ( 515877.0,3710978.0), ( 515977.0,3710978.0), ( 516077.0,3710978.0), 
( 516177.0,3710978.0), ( 516277.0,3710978.0), ( 516377.0,3710978.0), ( 516477.0,3710978.0), ( 516577.0,3710978.0), 
c 516677.0,3710978.0), ( 516777.0,3710978.0), ( 516877.0,3710978.0), ( 516977.0,3710978.0), ( 517077.0,3710978.0), 
( 517177.0,3710978.0), ( 515277.0,3710878.0), c 515377.0,3710878.0), ( 515477.0,3710878.0), ( 515577.0,3710878.0), 
( 515677.0,3710878.0), ( 515777.0,3710878.0), ( 515877.0,3710878.0), ( 515977.0,3710878.0), ( 516077.0,3710878.0), 
( 516177.0,3710878.0), ( 516277.0,3710878.0), ( 516377.0,3710878.0), ( 516477.0,3710878.0), ( 516577.0,3710878.0), 
( 516677.0,3710878.0), ( 516777.0,3710878.0), ( 516877.0,3710878.0), ( 516977.0,3710878.0), ( 517077.0,3710878.0), 
( 517177.0,3710878.0), ( 515277.0,3710778.0), ( 515377.0,3710778.0), ( 515477.0,3710778.0), ( 515577.0,3710778.0), 
( 515677.0,3710778.0), ( 515777.0,3710778.0), ( 515877.0,3710778.0), ( 515977.0,3710778.0), c 516077.0,3710778.0), 

. i ( 516177.0,3710778.0), ( 516277.0,3710778.0), ( 516377.0,3710778.0), ( 516477.0,3710778.0), ( 516577.0,3710778.0), 
( 516677.0,3710778.0), ( 516777.0,3710778.0), ( 516877.0,3710778.0), ( 516977.0,3710778.0), ( 517077.0,3710778.0), 

I c 517177,0,3710778.0), ( 515277.0,3710678.0), ( 515377.0,3710678.0), ( 515477.0,3710678.0), ( 515577.0,3710678.0), 
( 515677.0,3710678.0), ( 515777.0,3710678.0), ( 515877.0,3710678.0), ( 515977.0,3710678.0), ( 516077.0,3710678.0), 
c 516177.0,3710678.0), c 516277.0,3710678.0), c 516377.0,3710678.0), ( 516477.0,3710678.0), ( 516577.0,3710678.0), 
c 516677.0,3710678.0), ( 516777.0,3710678.0), ( 516877.0,3710678.0), ( 516977.0,3710678.0), ( 517077.0,3710678.0), 

.J 
( 517177.0,3710678.0), ( 515277.0,3710578.0), ( 515377.0,3710578.0), ( 515477.0,3710578.0), ( 5155rr.0,3710578.0), 
( 515677.0,3710578.0), ( 515777.0,3710578.0), ( 515877.0,3710578.0), ( 515977.0,3710578.0), ( 516077.0,3710578.0), 
( 516177.0,3710578.0), ( 516277.0,3710578.0), ( 516377.0,3710578.0), ( 516477.0,3710578,0), ( 516577.0,3710578.0), 
( 516677.0,3710578.0), ( 516777.0,3710578.0), ( 516877.0,3710578.0), ( 516977.0,3710578.0), ( 517077.0,3710578.0), 
( 517177.0,3710578.0), ( 515277.0,3710478.0), ( 515377.0,3710478.0), ( 515477.0,3710478.0), ( 515577.0,3710478.0), 
( 515677.0,3710478.0), ( 515777.0,3710478.0), ( 515877.0,3710478.0), ( 515977.0,3710478.0), ( 516077.0,3710478.0), 
( 516177.0,3710478.0), c 516277.0,3710478.0), ( 516377.0,3710478.0), ( 516477.0,3710478.0), ( 516577.0,3710478.0), 
( 516677.0,3710478.0), ( 516777.0,3710478.0), ( 516877.0,3710478.0), ( 516977.0,3710478.0), ( 517077.0,3710478.0), 

' 
• ( 517177.0,3710478.0), ( 515277.0,3710378.0), ( 515377.0,3710378.0), ( 515477.0,3710378.0), ( 515577.0,3710378.0), 

. J 
( 515677.0,3710378.0), ( 515777.0,3710378.0), ( 515877.0,3710378.0), ( 515977.0,3710378.0), ( 516077.0,3710378.0), 
( 516177.0,3710378.0), c 516277.0,3710378.0), ( 516377.0,3710378.0), ( 516477.0,3710378.0), ( 516577.0,3710378.0), 

\ 
( 516677.0,3710378.0), ( 516777.0,3710378.0), c 516877.0,3710378.0), ( 516977.0,3710378.0), ( 517077.0,3710378.0), 
( 517177.0,3710378.0), ( 515277.0,3712276.0), ( 515377.0,3712276.0), ( 515477.0,3712276.0), ( 515577.0,3712276.0), 

\j 
( 515677.0,3712276.0), ( 515777.0,3712276.0), ( 515877.0,3712276.0), c 515977.0,3712276.0), ( 516077.0,3712276.0), 

I 
( 516177.0,3712276.0), ( 516277.0,3712276.0), ( 516377.0,3712276.0), ( 516477.0,3712276.0), ( 516577.0,3712276.0), 
c 516677.0,3712276.0), ( 516777.0,3712276.0), ( 516877.0,3712276.0), ( 516977.0,3712276.0), ( 517077.0,3712276.0), 

\ ____ i ( 517177.0,3712276.0), ( 515277.0,3712376.0), ( 515377.0,3712376.0), ( 515477.0,3712376.0), ( 515577.0,3712376.0), 
c 515677.0,3712376.0), ( 515777.0,3712376.0), ( 515877.0,3712376.0), ( 515977.0,3712376.0), ( 516077.0,3712376.0), 

J 
c 516177.0,3712376.0), ( 516277.0,3712376.0), ( 516377.0,3712376.0), ( 516477.0,3712376.0), ( 516577.0,3712376.0), 
( 516677.0,3712376.0), ( 516777.0,3712376.0), ( 516877.0,3712376.0), ( 516977.0,3712376.0), ( 517077.0,3712376.0), ... ( 517177.0,3712376.0), ( 515277.0,3712476.0), ( 515377.0,3712476.0), ( 515477.0,3712476.0), ( 515577.0,3712476.0), 
c 515677.0,3712476.0), ( 515777,0,3712476.0), ( 515877.0,3712476.0), ( 515977.0,3712476.0), ( 516077.0,3712476.0), 

I 
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c 516177.0,371~?1.0), c 516277.0,3712476.0), c 516377.0,3712476.0), ( 516477.0,3712476.0), ( 516577.0,3712476.0), 
c 516677.0,371~?1.0), c 516m.o,3712476.0>, ( 516877.0,3712476.0), ( 516977.0,3712476.0), ( 517077.0,3712476.0), 
( 517177.0,3712476.0), ( 515277.0,3712576.0), ( 515377.0,3712576.0), ( 515477.0,3712576.0), ( 515577.0,3712576.0), 
( 515677.0,3712576.0), c 515m.0,3712576.0>, ( 515177.0,3712576.0), ( 515977.0,3712576.0), ( 516077.0,3712576.0), 
( 516177.0,3712576.0), ( 516277.0,3712576.0), ( 516377.0,3712576.0), ( 516477.0,3712576.0), ( 516577.0,3712576.0), 
( 516677.0,3712576.0), c 516m.o,3712576.0>, ( 516877.0,3712576.0), ( 516977.0,3712576.0), ( 517077.0,3712576.0), 
( 517177.0,3712576.0), ( 515277.0,3712676.0), ( 515377.0,3712676.0), ( 515477.0,3712676.0), ( 515577.0,3712676.0), 
( 515677 .0,3712676.0), c 515m.0,3712676.0>, ( 515177.0,3712676.0), ( 515977.0,3712676.0), ( 516077.0,3712676.0), 
( 516177.0,3712676.0), ( 516277.0,3712676.0), ( 516377.0,3712676.0), ( 516477.0,3712676.0), ( 516577.0,3712676.0), 
( 516677.0,3712676.0), c 516m.o,3712676.0>, ( 516877.0,3712676.0), ( 516977.0,3712676.0), ( 517077.0,3712676.0), 
( 517177.0,3712676.0), ( 515277.0,3712776.0), ( 515377.0,3712776.0), ( 515477.0,3712776.0), ( 515577.0,3712776.0), 
( 515677.0,3712776.0), c 515m.o,3712776.0>, ( 515877.0,3712776.0), ( 515977.0,3712776.0), ( 516077.0,3712776.0), 
( 516177.0,3712776.0), ( 516277.0,3712776.0), ( 516377.0,3712776.0), ( 516477.0,3712776.0), ( 516577.0,3712776.0), 
( 516677.0,3712776.0), c 516m.o,3712776.0>, ( 516877.0,3712776.0), ( 516977.0,3712776.0), ( 517077.0,3712776.0), 
( 517177.0,3712776.0), ( 515277.0,3712876.0), ( 515377.0,3712876.0), ( 515477.0,3712876.0), ( 515577.0,3712876.0), 
( 515677.0,3712876.0), c 515m.0,3712876.0>, ( 515877.0,3712876.0), ( 515977.0,3712876.0), ( 516077.0,3712876.0), 
( 516177.0,3712876.0), ( 516277.0,3712876.0), ( 516377.0,3712876.0), ( 516477.0,3712876.0), ( 516577.0,3712876.0), 
( 516677.0,3712876.0), c 516m.o,3712876.0>, ( 516877.0,3712876.0), ( 516977.0,3712876.0), ( 517077.0,3712876.0), 
c 517177.0,3712876.0), ( 515277.0,3712976.0), c 515377.0,3712976.0), c 515477.0,3712976.0), c 515577.0,3712976.0), 
c 515677.0,3712976.0), c 515m.o,3712976.0>, c 515877.0,3712976.0), c 515977.0,3712976.0), c 516077.0,3712976.0), 
c 516177.0,3712976.0), c 516277.0,3712976.0), c 516377.0,3712976.0), c 516477.0,3712976.0), c 516577.0,3712976.0), 
c 516677.0,3712976.0), c 516m.o,3712976.0>, c 516877.0,3712976.0), ·c 516977.0,3712976.0>, c 517077.0,3712976.0), 
c 517177.0,3712976.0), c 515277.0,3713076.0), c 515377.0,3713076.0), c 515477.0,3713076.0), c 515577.0,3713076.0), 
c 515677.0,3713076.0), c 515m.0,3713076.0l, ( 515877.0,3713076.0), ( 515977.0,3713076.0), c 516077.0,3713076.0), 
( 516177.0,3713076.0), c 516277.0,3713076.0), c 516377.0,3713076.0), ( 516477.0,3713076.0), c 516577.0,3713076.0), 
c 516677.0,3713076.0), c 516m.0,3713076.0l, ( 516877.0,3713076.0), ( 516977.0,3713076.0), ( 517077.0,3713076.0), 
( 517177.0,3713076.0), ( 515277.0,3713176.0), ( 515377.0,3713176.0), ( 515477.0,3713176.0), ( 515577.0,3713176.0), 
( 515677.0,3713176.0), c 515m.o,3713176.0l, c 515877.0,3713176.0), ( 515977.0,3713176.0), ( 516077.0,3713176.0), 
( 516177.0,3713176.0), ( 516277.0,3713176.0), ( 516377.0,3713176.0), ( 516477.0,3713176.0), ( 516577.0,3713176.0), 
( 516677.0,3713176.0), c 516m.o,3713176.0>, ( 516877.0,3713176.0), ( 516977.0,3713176.0), c 517077.0,3713176.0), 
( 517177.0,3713176.0), ( 515277.0,3712176.0), ( 515377.0,3712176.0), ( 515477.0,3712176.0), ( 515577.0,3712176.0), 
( 515677.0,3712176.0), c 515m.o,3712176.0>, ( 515877.0,3712176.0), ( 515977.0,3712176.0), c 516077.0,3712176.0), 
( 516177.0,3712176.0), ( 515277.0,3712076.0), ( 515377.0,3712076.0), c 515477.0,3712076.0), ( 515577.0,3712076.0), 
( 515677.0,3712076.0), C 515m.0,3712076.0), ( 515877.0,3712076.0), ( 515977.0,3712076.0), ( 516077.0,3712076.0), 
( 516177.0,3712076.0), ( 515277.0,3711976.0), ( 515377.0,3711976.0), ( 515477.0,3711976.0), ( 515577.0,3711976.0), 
( 515677.0,3711976.0), C 515m.0,3711976.0), ( 515877.0,3711976.0), ( 515977.0,3711976.0), ( 516077.0,3711976.0), 
( 516177.0,3711976.0), ( 515277.0,3711876.0), ( 515377.0,3711876.0), ( 515477.0,3711876.0), ( 515577.0,3711876.0), 
( 515677.0,3711876.0), c 515m.o,3711876.0>, ( 515877.0,3711876.0), ( 515977.0,3711876.0), ( 516077.0,3711876.0), 
( 516177.0,3711876.0), ( 515277.0,3711776.0), ( 515377.0,3711776.0), ( 515477.0,3711776.0), ( 515577.0,3711776.0), 
( 515677.0,3711776.0), c 515m.o,3711776.0l, ( 515877.0,3711776.0), ( 515977.0,3711776.0), ( 516077.0,3711776.0), 
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( 516177.0,3711776.0), ( 515277.0,371 1676.0). ( 515377.0,3711676.0), ( 515477.0,3711676.0), ( 515577.0,3711676.0), 
( 515677.0,3711676.0), c 515m.0,3711676.0>, ( 515877.0,3711676.0), ( 515977.0,3711676.0), ( 516077.0,3711676.0), 

( ( 516117.0,3711676.0), ( 515217.0,37ii576.0), ( 515317.0,3711576.0), ( Si5417.0,37ii576.0l, ( 515517.0,3711576.0), 

' ' 
( 515677.0,3711576.0), c 515m.o,3711576.0l, ( 515877.0,3711576.0), ( 515977.0,3711576.0), ( 516077.0,3711576.0), 
( 516177.0,3711576.0), ( 515277.0,3711476.0), ( 515377.0,3711476.0), ( 515477.0,3711476.0), ( 515577.0,3711476.0), 
( 515677.0,3711476.0), c 515m.o,3711476.0l, ( 515877.0,3711476.0), ( 515977.0,3711476.0), ( 516077.0,3711476.0), 
( 516177.0,3711476.0), ( 511277.0,3709378.0), ( 512277.0,3709378.0), ( 513277.0,3709378.0), ( 514277.0,3709378.0), 
( 515277.0,3709378.0), ( 516277.0,3709378.0), ( 517277.0,3709378.0), ( 518277.0,3709378.0), ( 519277.0,3709378.0), 
( 520277.0,3709378.0), ( 521277.0,3709378.0), ( 522277.0,3709378.0), c 511277.0,3708378.0), ( 512277.0,3708378.0), 
( 513277.0,3708378.0), ( 514277.0,3708378.0), ( 515277.0,3708378.0), ( 516277.0,3708378.0), ( 517277.0,3708378.0), 
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( 518277.0,3708378.0), ( 519277.0,3708378.0), ( 520277.0,3708378.0), ( 521277.0,3708378.0), ( 522277.0,3708378.0), 
( 511277.0,3707378.0), ( 512277.0,3707378.0), ( 513277.0,3707378.0), ( 514277.0,3707378.0), ( 515277.0,3707378.0), 
( 516277.0,3707378.0), ( 517277.0,3707378.0), ( 518277.0,3707378.0), ( 519277.0,3707378.0), ( 520277.0,3707378.0), 

·' 
( 521277.0,3707378.0), ( 522277.0,3707378.0), ( 511277.0,3706378.0), ( 512277.0,3706378.0), ( 513277.0,3706378.0), 

\ ( 514277.0,3706378.0), ( 515277.0,3706378.0), ( 516277.0,3706378.0), ( 517277.0,3706378.0), ( 518277.0,3706378.0), 
( 519277.0,3706378.0), ( 520277.0,3706378.0), ( 521277.0,3706378.0), ( 522277.0,3706378.0), ( 523277.0,3706378.0), 

" ( 522402.0,3710378.0), ( 522402.0,3711378.0), ( 522402.0,3712378.0), ( 511277.0,3714176.0), ( 512277.0,3714176.0), 
I ( 513277.0,3714176.0), ( 514277.0,3714176.0), ( 515277.0,3714176.0), ( 516277.0,3714176.0), ( 517277.0,3714176.0), 

( 518277.0,3714176.0), ( 519277.0,3714176.0), ( 520277.0,3714176.0), ( 521277.0,3714176.0), ( 522277.0,3714176.0), 
( 511277.0,3715176.0), ( 512277.0,3715176.0), ( 513277.0,3715176.0), ( 514277.0,3715176.0), ( 515277.0,3715176.0), 
( 516277.0,3715176.0), ( 517277.0,3715176.0), ( 518277.0,3715176.0), ( 519277.0,3715176.0), ( 520277.0,3715176.0), 

, I ( 521277.0,3715176.0), ( 522277.0,3715176.0), ( 511277.0,3716176.0), ( 512277.0,3716176.0), ( 513277.0,3716176.0), 
'!"'' ( 514277.0,3716176.0), ( 515277.0,3716176.0), ( 516277.0,3716176.0), ( 517277.0,3716176.0), ( 518277.0,3716176.0), 

( 519277.0,3716176.0), ( 520277.0,3716176.0), ( 521277.0,3716176.0), ( 522277.0,3716176.0), ( 511277.0,3717176.0), 
( 512277.0,3717176.0), ( 513277.0,3717176.0), ( 514277.0,3717176.0), ( 515277.0,3717176.0), ( 516277.0,3717176.0), 

j 



c 517277.0,3717176.0), ( 511277.0,3717176.0), ( 519277.0,3717176.0), ( 520277.0,3717176.0), ( 521277.0,3717176.0), 
C 5ZZZ77.0,3717176.0), ( 511277.0,3713176.0), c 512277.0,3713176.0), ( 513277.0,3713176.0), ( 514277.0,3713176.0), 
( 511277.0,3712176.0), ( 512277.0,3712176.0), ( 513277.0,3712176.0), c 514277.0,3712176.0), ( 511277.0,3711176.0), 
c 512277.0,3711176.0), ( 513277.0,3711176.0), c 514277.0,3711176.0), c 511277.0,3709378.0), ( 512277.0,3709378.0), 
( 513277.0,3709378.0), ( 514277;0,3709378.0), c 515277.0,3709378.0), ( 516277.0,3709378.0), ( 517277.0,3709371.0), 
( 511277.0,3709378.0), ( 519277.0,3709378.0), c 520277.0,3709378.0), ( 521277.0,3709378.0), C 5ZZZ77.0,3709378.0), 

'·. ( 511277.0,3708378.0), ( 512277.0,3708378.0), ( 513277.0,3708378.0), c 514277.0,3708378.0), ( 515277.0,3708378.0), 
( 516277.0,3708378.0), ( 517277.0,3708378.0), c 511277.0,3708378.0), ( 519277.0,3708378.0), c 520277.0,3708378.0), 
( 521277.0,3708378.0), c 522277.0,3708378.0), c 511277.0,3707378.0), c 512277.0,3707378.0), ( 513277 .0,3707378.0). 
c 514277.0,3707378.0), ( 515277.0,3707378.0), ( 516277.0,3707371.0), c 517277.0,3707378.0), c 511277.0,3707371.0), 
( 519277.0,3707378.0), c 520277.0,3707378.0), ( 521277.0,3707371.0), C 5ZZZ77.0,3707371.0), c 511277.0,3706378.0), 
( 512277.0,3706378.0), c 513277.0,3706378.0), ( 514277.0,3706371.0), ( 515277.0,3706371.0), ( 516277.0,3706371.0), 
( 517277.0,3706371.0), .c 511277.0,3706378.0), c 519277.0,3706371.0), ( 520277.0,3706371.0), ( 521277.0,3706378.0), 
C 5ZZZ77.0,3706371.0), c 523277.0,3706378.0), c 522402.0,3710371.0), c 522402.0,3711371.0), c 522402.0,3712371.0), 
c 511277.0,3714176.0), ( 512277.0,3714176.0), ( 513277.0,3714176.0), ( 514277.0,3714176.0), ( 515277.0,3714176.0), 
( 516277.0,3714176.0), ( 517277.0,3714176.0), ( 518277.0,3714176.0), ( 519277.0,3714176.0), ( 520277.0,3714176.0), 
( 521277,0,3714176.0), C 5ZZZ77.0,3714176.0), ( 511277.0,3715176.0), ( 512277.0,3715176.0), ( 513277.0,3715176.0), 
( 514277.0,3715176.0), ( 515277.0,3715176.0), ( 516277.0,3715176.0), ( 517277.0,3715176.0), ( 511277.0,3715176.0), 
c 519277.0,3715176.0), ( 520277.0,3715176.0), ( 521277.0,3715176.0), C 5ZZZ77.0,3715176.0), ( 511277.0,3716176.0), 
( 512277.0,3716176.0), ( 513277.0,3716176.0), ( 514277.0,3716176.0), ( 515277.0,3716176.0), ( 516277.0,3716176.0), 
( 517277.0,3716176.0), ( 518277,0,3716176.0), ( 519277.0,3716176.0), ( 520277.0,3716176.0), ( 521277.0,3716176.0), 
( 522277.0,3716176.0), ( 511277.0,3717176.0), ( 512277.0,3717176.0), ( 513277.0,3717176.0), ( 514277.0,3717176.0), 
( 515277.0,3717176.0), ( 516277.0,3717176.0), ( 517277.0,3717176.0), ( 518277.0,3717176.0), ( 519277.0,3717176.0), 
( 520277.0,3717176.0), ( 521277.0,3717176.0), ( 522277.0,3717176.0), ( 511277.0,3713176.0), ( 512277.0,3713176.0), 
( 513277.0,3713176.0), ( 514277.0,3713176.0), ( 511277.0,3712176.0), ( 512277.0,3712176.0), ( 513277.0,3712176.0), 
( 514277.0,3712176.0), ( 511277.0,3711176.0), ( 512277.0,3711176.0), ( 513277.0,3711176.0), ( 514277.0,3711176.0), 

!,.' ( 516500.0,3708100.0), ( 518100.0,3709350,0), ( 514500.0,3708800.0), ( 517300.0,3714400.0), ( 
! 

I 



- I. P. • ~M • CO ICIE£N • IW/LCIIG 1915 IIIIAIY -
I --;·-

* ELEVATJCII II£JGHTI II IETEIS * 
* Flit TIE DISCIETE IECEPTDI POliTI * 

• I • . '. EU • • I • . ' . ELE. • I • . ' . ELE. . . . . -. . -. . . . -. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -. . . . . . . --
'"": 

S1Q76.1 :5711371.0 14.43942 5164ti.O m2159.o 14.43942 516679.1 371tl59.0 14.43942 

516679.3 1711378.0 14.43942 517079.3 ml378.o 14.43942 517079.3 3711549.0 14.43942 

511530.5 1711411.0 14.43942 511530.5 3711317.0 14.43942 511743.9 371n71.o 14.43942 

511743.9 ml573.o 14.43942 519914.6 3711573.0 14.43942 519914.6 3711171.0 14.43942 

520304.1 1711171.0 14.43942 520304.1 m1oz4.o 14.43942 520707.2 3711024.0 14.41942 

520117.0 3711621.0 14.43942 520402.3 3712176.0 14.43942 511707.2 3712176.0 14.43942 
511701.2 J712030.0 14.43942 511210.4 1712030.0 14.43942 511210.4 3712250.0 14.43942 
511060.9 3712335.0 14.43942 511060.9 3712178.0 14.43942 517426.1 1712178.0 14.43942 

517426.1 3713079.0 14.43942 516993.9 3713079.0 14.43942 516993.9 3713210.0 14.43942 
516603.7 3713280.0 14.43942 516603.7 3712114.0 14.43942 5163n.o 3712114.0 14.43942 

5163n.O 3712791.0 34.43942 516256.2 3712774.0 14.43942 516276.1 3711378.0 14.43942 
516264.6 3712122.0 14.43942 516264.6 3711598.0 14.43942 516008.5 3712006.0 14.43942 
516001.5 3712122.0 34.43942 516115.2 3712189.0 14.43942 516179.3 3712061.0 14.43942 

516179.3 3712122.0 34.43942 516264.6 3712122.0 34.43942 515277.0 3711278.0 39.62103 
515377.0 3711278.0 39.62103 515477.0 3711278.0 39.62103 515577.0 3711278.0 39.62103 

515677.0 3711278.0 39.62103 515m.o 3711278.0 39.62103 515877.0 3711278.0 39.62103 
515977.0 3711278.0 39.62103 516077.0 3711278.0 39.62103 516177.0 3711278.0 39.62103 
516277.0 3711278.0 36.57912 516377.0 3711278.0 39.62103 516477.0 3711278.0 39.62103 
516577.0 3711278.0 39.62103 516677.0 3711278.0 33.53112 516m.o 3711278.0 33.53112 

'j 516877.0 3711278.0 30.48006 516977.0 3711278.0 30.41006 517077.0 3711278.0 33.53112 
517177.0 3711278.0 33.53112 515277.0 3711178.0 39.62103 515377.0 3711178.0 42.66904 
515477.0 3711178.0 39.62103 515577.0 3711178.0 39.62103 515677.0 3711178.0 42.66904 
515m.o 3711178.0 42.66904 515877.0 3711178.0 42.66904 515977.0 3711178.0 39.62103 
516077.0 3711178.0 39.62103 516177 .o 3711178.0 36.57912 516277.0 3711178.0 36.57912 
516377.0 3711178.0 36.57912 516477.0 3711178.0 36.57912 516577 .o 3711178.0 36.57912 

',-' 516677.0 3711178.0 33.53112 516m.o 3711178.0 33.53112 516877.0 3711178.0 33.53112 
516977.0 3711178.0 33.53112 517077.0 3711178.0 33.53112 517177.0 3711178.0 33.53112 
515277.0 3711078.0 45.n009 515377.0 3711078.0 42.66904 515477.0 3711078.0 36.57912 
515577.0 3711078.0 42.66904 515677.0 3711078.0 45.noo9 515m.o 3711078.0 45.n009 
515877.0 3711078.0 45.noo9 515977.0 3711078.0 42.66904 516077.0 3711078.0 39.62103 
516177.0 3711078.0 39.62103 516277.0 3711078.0 36.57912 516377 .o 3711078.0 36.57912 
5164i7.ii 3711078.0 36.57'912 516577.0 3711078.0 39.62103 516677.0 3711078.0 33.53112 
516m.o 3711078.0 33.53112 516877.0 3711078.0 33.53112 516977.0 3711078.0 36.57912 
517077.0 3711078.0 33.53112 517177.0 3711078.0 33.53112 515277.0 3710978.0 45.noo9 
515377.0 3710978.0 42.66904 515477.0 3710978.0 36.57912 515577.0 3710978.0 42.66904 
515677.0 3710978.0 45.noo9 515m.o 3710978.0 41.77114 515877.0 3710978.0 45.noo9 
515977.0 3710978.0 45.noo9 516077.0 3710978.0 45.noo9 516177.0 3710978.0 42.66904 
516277.0 3710978.0 42.66904 516377.0 3710978.0 39.62103 516477.0 3710978.0 36.57912 

J 

\ 

I 
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- l. P. • -Ell • CO IICUEN • IIIV/LCIIIG Ul5 lliiARY -
I 
I, 

• ELEVATlOII HEIGHTS II IETEIS • 
• FOR tilE DISCREtE IECEPTat POINTS • 

• X • . ,. ELE. • X • . ' . ELE. • X • . ' . ELE • . . . . . . . . --. -. . . . -. . . . . . -. ---. . . . . . . . -. . . --. . . . . . . . . . . . . . . . . ----. 
515377.0 3712776.0 27.42900 515477.0 3712776.0 27.42900 515577.0 1712776.0 33.53112 
515677.0 1712776.0 33.53112 515m.o 3712776.0 27.42900 515877.0 3712776.0 33.53112 
515977.0 1712776.0 33.53112 516077.0 3712776,0 33.53112 516177.0 3712776.0 33.53112 
516277.0 3712776.0 30.41006 516377.0 3712776.0 30.41006 516477.0 3712776.0 27.42900 
516577.0 3712776.0 27.42900 516677.0 3712776.0 17.42900 516m.o 3712776.0 27.42900 
516177.0 3712776.0 27.42900 516977.0 1712776.0 27.42900 517077.0 3712776.0 30.41006 
517177.0 3712776.0 30.41006 515277.0 3712876.0 27.42900 515377.0 1712876.0 27.42900 
515477.0 3712876.0 27.42900 515577.0 3712876.0 27.42900 515677.0 3712876.0 33.53112 

; l 515m.o 3712876.0 27.42900 515877.0 3712876.0 30.48006 515977.0 3712876.0 30.48006 
516077.0 3712876.0 33.53112 516177.0 3712876.0 30.48006 516277.0 3712876.0 27.42900 
516377.0 3712876.0 27.42900 516477.0 3712876.0 27.42900 516577.0 3712876.0 27.42900 
516677 .o 3712876.0 27.42900 516m.o 3712876.0 30.48006 516177.0 3712876.0 30.48006 
516977.0 3712876.0 27.42900 517077.0 3712876.0 30.48006 517177.0 3712876.0 30.48006 
515277.0 3712976.0 27.42900 515377.0 3712976.0 27.42900 515477.0 3712976,0 27.42900 
515577.0 3712976.0 27.42900 515677.0 3712976.0 27.42900 515m.o 3712976.0 27.42900 
515877.0 3712976.0 33.53112 515977.0 3712976.0 33.53112 516077.0 3712976.0 33.53112 

.. \ 516177.,0 3712976.0 33.53112 516277.0 3712976.0 27.42900 516377.0 3712976.0 27.42900 
516477.0 3712976.0 27.42900 516577.0 3712976.0 27.42900 516677.0 3712976.0 27.42900 
516m.o 3712976.0 30.48006 516177.0 3712976.0 30.48006 516977.0 3712976.0 30.48006 
517077.0 3712976.0 27.42900 517177 .a 3712976.0 27.42900 515277.0 3713076.0 27.42900 
515377.0 3713076.0 27.42900 515477.0 3713076.0 27.42900 515577.0 3713076.0 27.42900 
515677.0 3713076.0 27.42900 515m.o 3713076.0 27.42900 515877.0 3713076.0 27.42900 
515977,0 3713076.0 27.42900 5o6077.0 3713076.0 27.42900 516177.0 3713076.0 27.42900 
516277.0 3713076.0 27.42900 516377.0 3713076.0 24.38100 516477.0 3713076.0 27.42900 
516577.0 3713076.0 27.42900 516677.0 3713076.0 30.48006 516m.o 3713076.0 33.53112 
516177.0 3713076.0 30.48006 516977.0 3713076.0 30.48006 517077.0 3713076.0 30,48006 
517177.0 3713076.0 30.48006 515277.0 3713176.0 27.42900 515377.0 3713176.0 27.42900 
515477.0 3713176.0 27.42900 515577.0 3713176.0 27.42900 515677.0 3713176.0 27.42900 
515m.o 3713176.0 30.48006 515877 .o 3713176.0 30.48006 515977.0 3713176.0 27.42900 
516077.0 3713176.0 30.48006 516177.0 3713176.0 27.42900 516277.0 3713176.0 27.42900 
516377.0 3713176.0 27.42900 516477.0 3713176.0 27.42900 516577.0 3713176.0 27.42900 
516677 .o 3713176.0 27.42900 sl6m.o 3713176.0 30.48006 516177.0 3713176.0 33.53112 

;') 516977.0 3713176.0 27.42900 517077.0 3713176.0 30.48006 517177.0 3713176.0 42.66904 
515277.0 3712176.0 33.53112 515377.0 3712176.0 30.48006 515477.0 3712176.0 33.53112 

,-I 515577.0 3712176.0 30.48006 515677.0 3712176.0 30.48006 515m.o 3712176.0 30.48006 
I 515877.0 3712176.0 30.48006 515977.0 3712176.0 30.48006 516077.0 3712176.0 33.53112 

516177.0 3712176.0 33.53112 515277.0 3712076.0 30.48006 515377.0 3712076.0 30.48006 
515477.0 3712076.0 33.53112 515577.0 3712076.0 30.48006 515677,0 3712076.0 33.53112 

.·--.._( 
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- I. P. • CNDEN • CO ICUEI • 111¥/LCIIG 1915 IIIWIY -
I !: • ELEVATICII IIEIGHTI II IIETEIS • 

• fCII TilE DIICUTE IECEPTDI POliTI • 

' t 
• • • • y. ILE. • • • • y • ILE • • • • • y • ELE • -. . . . . . . . . -. . . . . . . . . . . . . . -. -. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . --. -

stsm.o 1112076.0 :S:S.Dt!Z 5!5177.0 1112076.0 :S:S.Dt!Z 5!5977.0 1712076.0 :S:S.S3tl2 

5!6077.0 1112076.0 50.41006 516177.0 :5712076.0 :S:S.Dt!Z 515277.0 :5711976.0 :S:S.S3tl2 
5!5377.0 1111976.0 :S:S.S3112 515477.0 J7t1976.0 50.41006 515577.0 :5711976.0 50.41006 
5!5677.0 :1711976.0 :S:S.S3112 5tsm.o 17!1976.0 :S:S.53112 515877.0 :1711976.0 :S:S.53t!Z 

' 515977.0 1111976.0 :S:S.S3t12 516077.0 :1711976.0 :S:S.S3t12 516177.0 1711976.0 50.41006 
I' 

515277.0 3711176.0 36.57912 515377.0 1111176.0 50.41006 515477.0 :5711876.0 :S:S.53112 

515577.0 37!1876.0 :S:S.S3tl2 515677.0 17!1876.0 :S:S.53112 515m.o :1711876.0 :S:S.53tl2 
515177.0 3711876.0 :S:S.S3t12 515977.0 J7t1876.0 :S:S.53tl2 516077.0 3711876.0 :S:S.53t12 

516177.0 17!1876.0 :S:S.53t12 515277.0 37!1776.0 36.57912 515377.0 3711776.0 J3.53t12 
515477.0 3711776.0 :S:S.53112 515577.0 3711776.0 J3.53tl2 515677.0 3711776.0 :S:S.53112 

515m.o 3711776.0 :53.53112 515877.0 3711776.0 33.53!12 515977.0 3711776.0 :53.53112 
516077.0 3711776.0 33.53112 516177.0 3711776.0 33.53112 515277.0 3711676.0 39.62103 
515377.0 3711676.0 36.57912 515477.0 3711676.0 36.57912 515577.0 3711676.0 36.57912 
515677.0 3711676.0 36.57912 515m.o 3711676.0 33.53112 515877.0 3711676.0 33.53112 
515977.0 3711676.0 :S:S.53112 516077.0 3711676.0 33.53112 516177.0 3711676.0 36.57912 
515277.0 3711576.0 39.62103 515377.0 3711576.0 39.62103 515477.0 3711576.0 39.62103 
515577.0 3711576.0 39.62103 515677.0 3711576.0 36.57912 515m.o 3711576.0 33.53112 
515877.0 3711576.0 36.57912 515977.0 3711576.0 36.57912 516077.0 3711576.0 36.57912 
516177.0 3711576.0 39.62103 515277.0 3711476.0 39.62103 515377.0 3711476.0 39.62103 
5!5477.0 3711476.0 39.62103 515577.0 3711476.0 36.57912 515677.0 3711476.0 36.57912 

'' 3711476.0 I S15m.o 3711476.0 39.62103 515877.0 39.62103 515977.0 3711476.0 39.62103 ' 
516077.0 3711476.0 39.62103 516177.0 3711476.0 39.62103 511277.0 3709378.0 64.01117 
512277.0 3709378.0 60.96012 513277.0 3709373.0 73.14910 514277.0 3709378.0 64.01117 
515277.0 3709378.0 57.90907 516277.0 3709378.0 45.72009 517277.0 3709378.0 42.66904 
518277.0 3709378.0 60.96012 519277.0 3709378.0 30.48006 520277.0 3709378.0 30.48006 
521277.0 3709378.0 30.48006 522277.0 3709378.0 27.42900 511277.0 3708378.0 67.05918 
512277.0 3708378.0 48.77114 513277.0 3708378.0 76.20015 514277.0 3708378.0 70.10109 

' ! 515277.0 3708378.0 48.77114 516277.0 3708378.0 36.57912 517277.0 3708378.0 64.01117 
518277.0 3708378.0 48.77114 519277.0 3708378.0 30.48006 520277.0 3708378.0 30.48006 

•, / 
521277.0 3708378.0 27.42900 522277.0 3708378.0 27.42900 511277.0 3707378.0 54.86106 
512277.0 3707378.0 67.05918 513277.0 3707378.0 64.01117 514277.0 3707378.0 54.86106 

\ 515277.0 3707378.0 60.96012 516277.0 3707378.0 48.77114 517277.0 3707378.0 67.05918 

) 518277.0 3707378.0 48.77114 519277.0 3707378.0 33.53112 520277.0 3707378.0 27.42900 
521277.0 3707378.0 27.42900 522277.0 3707378.0 27.42900 511277.0 3706378.0 73.14910 
512277.0 3706378.0 73.14910 513277.0 3706378.0 64.01117 514277.0 3706378.0 64.01117 
515277.0 3706378.0 67.05918 516277.0 3706378.0 48.77114 517277.0 3706378.0 48.77114 
518277.0 3706378.0 54.86106 519277.0 3706378.0 36.57912 520277.0 3706378.0 30.48006 
521277.0 3706378.0 30.48006 522277.0 3706378.0 27.42900 523277.0 3706378.0 27.42900 

,j 

\ --/ 





- I. P. • CNIIU • CD ICIHN • IIIV/LCIIIG 1115 IIIIARY -
* ELEVATIIII HEIGHTS IN IETEII * 

* FOR TilE DISCRETE IECEPTCII POINTS * 

• • • . ' . ELE • • • • . ' . ELE • • • • . ' . ELE. . . . . . . . . . -. . . . . . . . . . -. -. . . . . -. . . . . . -. . . . . . . . . . . . . -. . . . . . . . . -- ---
SZ240Z.O 1712371.0 30.41006 511277.0 5714176.0 16.57912 512277.0 5714176.0 16.57912 
513277.0 1714176.0 33.53112 514277.0 5714176.0 30.41006 515277.0 1714176.0 48.77114 
516277.0 3714176.0 48.m14 517277.0 5714176.0 70.10109 511277.0 3714176.0 33.53112 
519277.0 1714176.0 27.42900 520277.0 1714176.0 30.41006 521277.0 3714176.0 30.48006 
522277.0 1714176.0 30.48006 511277.0 5715176.0 45.72009 512277.0 3715176.0 60.96012 
513277.0 1715176.0 39.62103 514277.0 5715176.0 51.11915 515277.0 1715176.0 54.16106 
516277.0 5715176.0 39.62103 517277.0 5715176.0 30.41006 511277.0 5715176.0 30.48006 
519277.0 3715176.0 27.42900 520277.0 3715176.0 24.31100 521277.0 5715176.0 30.48006 
522277.0 3715176.0 30.48006 511277.0 3716176.0 60.96012 . 512277.0 3716176.0 39.62103 
513277.0 3716176.0 51.81915 514277.0 3716176.0 60.96012 515277.0 1716176.0 70.10109 
516277.0 3716176.0 24.31100 517277.0 3716176.0 30.48006 511277.0 3716176.0 30.48006 
519277.0 3716176.0 30.48006 520277.0 3716176.0 33.53112 521277.0 3716176.0 27.42900 

i 
522277.0 3716176.0 27.42900 511277.0 3717176.0 48.77114 512277.0 3717176.0 54.16106 
513277.0 3717176.0 60.96012 514277.0 3717176.0 60.96012 515277.0 3717176.0 42.66904 
516277.0 3717176.0 30.48006 517277.0 3717176.0 30.48006 511277.0 3717176.0 33.53112 
519277.0 3717176.0 36.57912 520277.0 3717176.0 30.48006 521277.0 3717176.0 27.42900 
522277.0 3717176.0 27.42900 511277 .o 3713176.0 42.66904 512277.0 3713176.0 16.57912 
513277.0 3713176.0 36.57912 514277.0 3713176.0 36.57912 511277.0 3712176.0 36.57912 
512277.0 3712176.0 39.62103 513277.0 3712176.0 39.62103 514277.0 3712176.0 33.53112 
511277.0 3711176.0 48.77114 512277.0 3711176.0 64.01117 513277.0 3711176.0 39.62103 

I 514277.0 3711176.0 45.72009 516500.0 3708100.0 67.66878 518100.0 3709350.0 79.25121 
514500.0 3708800.0 80.47041 517300.0 3714400.0 76.20015 

\ I 
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I 
• CAUl .... C•t) FOI IIAT 99 * • • • • • • • • • • 0 0 0 0 0 0 0 0 , , , 0 0 0 
• CAUl -~ C•1) FOI IIAT tOO • 0 0 , 0 , 0 , 0 • 0 0 0 0 D 0 D 0 D 0 , 0 0 D D 
• CAUl -S C•1) FOI DAT 101 * 0 D D , D , 0 0 0 D D D D D D D D D 0 D D 0 D 0 
• CAUl -~ (•1) FOI DAT 102 * D 1 1 , 0 , , , 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 1 

* CAUl -~ -(•1) FOI DAT 103 * 1 , 1 , 1 , 1 0 0 0 0 0 D 0 0 0 0 D 0 0 0 0 0 1 

! * CAUl -~ (•1) FOI DAT 104 * 0 0 0 0 • • • • 0 0 0 0 D 0 D 0 0 0 0 0 1 1 1 0 
• CAUl -~ C•1) FOI DAT 105 * 1 D 1 0 1 D D 0 D 0 0 0 0 0 D 0 D 0 1 1 D 0 D 0 
• CAUl -S (•1) FOR DAT 107 * 1 0 0 1 , 1 1 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 0 
* CAUl .... (•1) FOI DAT 114 * D 0 D 0 D 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 
• CAUl ... s (•1) FOI DAY US * 1 1 1 , 1 , , 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
* CAUl -~ C•1) fOR DAY 117 * 0 0 0 0 0 0 0 0 0 0 • 0 0 0 0 0 0 0 0 • 1 1 1 0 
* CAUl -~ (•1) FOI DAY 111 * 0 0. 0 0 0 0 0 0 , 0 0 0 0 0 0 0 0 0 0 1 0 1 1 1 
*CAUl ... s C•1) FOR DAY 119 * 1 • 0 0 0 0 0 0 0 • 0 0 0 0 0 0 0 1 , 1 1 1 1 
• CAUl -~ (•1) FOR DAY 120 * 0 0 0 0 0 0 0 0 0 0 0 0 0 0 D 0 0 1 0 0 • 0 0 . ' 
* CAUl ... s (•1) FOI OAT 122 * 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 • 0 1 0 0 0 I 0 
* CAUl IIDURS (•1) FOR OAT 123 * 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
• CAUl .... (•1) F01 OAT 124 • 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 1 1 , 1 1 
• CAUl 1101111 (•1) FOR OAT 125 * 1 1 0 0 1 1 1 0 0 0 0 0 0 0 0 1 1 1 1 1 0 
* CAUl IIDURS (•1) FOR DAY 126 * 0 0 1 1 1 0 0 0 0 0 0 0 0 0 D 1 1 1 1 1 1 
* CAUl IIDURS (•1) FOR OAT 127 * 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 D D 1 
* CAUl HOURS (•11 FOR OAT 128 * 1 D D D D D 0 D D D 0 D D D D D D D D D 1 

I * CAlli HCIJRS (•1) FOR OAT 129 * D D D 1 D 1 D D D D D D D D D D 0 D D D 
I *CAlli HCIJRS (•1) FOR DAY 130 * 0 1 D 1 1 1 D D D 0 D D D 0 0 0 D D D 0 

* CAlli HOURS (•1) FOR DAY 133 * D 0 0 D 0 0 D 0 0 0 D D 1 D D D D D 0 0 
* CALli MOUltS (•1) FOR DAY 134 * D D D D D D D D D D D 1 D D D D D D D D 1 
* CALli HOURS (•1) FOR DAY 135 * 1 1 1 1 1 1 1 D D D D D D 0 D D 1 1 1 1 1 
* CALli IIOURS (•1) FOR DAY 136 * 1 1 D 1 D D D D D D D D D D D D D D D D D 
* CALli MOUltS (•1) FOR DAY 138 * D D D D 0 D D D D D D D D D D D D D 1 1 1 
*CALli HOURS (•1) FOR DAY 139 * 1 1 1 D 1 D D D D D D D 1 D D D 0 1 1 1 1 D 

·\ * CALli HOURS (•1) FOR DAY 140 * D 0 D 1 D D 0 0 0 D D D D D D D 0 D 1 1 1 1 
I *CALli HOURS (•1) FOR DAY 141 * 1 D 1 D D D D D 0 D 0 D D D D D 0 D D 0 D 1 

* CALli HOURS (•1) FOR DAY 142 * D 0 0 D 0 D D D D 0 D D 0 D D D 0 0 1 0 1 1 1 

I 
* CALli IIOURS (•1) FOR DAY 143 * D 1 1 1 0 D D D D D D D D 0 0 0 0 D D D D D 1 
* CALli HOURS C•1) FOR DAY 144 * D 1 1 1 1 1 1 D D D D D D D D D 1 0 D 1 1 1 1 1 
* CALli MOUltS (•1) FOR DAY 145 * 0 1 1 1 1 1 1 0 0 D D D D D D D D D 0 D 1 1 1 1 
* CALli MOUltS (•1) FOR DAY 146 * 1 1 1 1 1 D D D D D D D D D D D D D 0 D D 0 D D 
* CALli HOURS (•1) FOR DAY 147 * D D D D 1 D 1 1 D D D D D D D D D 1 D D D 1 D 1 
* CALli HOURS (•1) FOR DAY 148 * 1 D 1 1 1 D D D D D D D D 0 D D D D D 0 D D D D 
* CALli HOURS (•1) FOR DAY 152 * D D D D D D D D D D D D D D D 0 D D D D 0 D D 1 
• CALli MOUltS C•1) FOR DAY 155 * D D D D D D 0 D 0 D 0 0 0 D D 0 0 0 D 1 1 0 0 0 

i I • CALli HOURS C•1) FOR DAY 156 * 0 0 0 0 1 0 D 0 0 0 0 0 D D 0 0 0 0 0 1 0 0 0 0 
I * CALli HOURS (•1) FOR DAY 157 * D 0 D D D D 1 D 0 D D 0 D 0 0 0 0 0 0 0 0 0 1 0 '· 

* CALli MOUltS (•1) FOR DAY 158 * D D 0 0 0 0 D 0 0 0 0 0 0 0 0 D 0 0 0 0 0 0 1 1 

! 
* CALli HOURS (•11 FOR DAY 159 * 1 0 1 1 1 0 0 0 0 0 0 0 D 0 0 0 0 1 1 1 1 1 

j * CALli HOURS (•11 FOR DAY 160 * 1 1 1 1 1 j D D D D D D D D D 0 0 0 0 0 1 1 0 0 
* CALli HOURS (•1) FOR DAY 161 * D D 0 0 0 0 0 0 0 0 0 1 0 0 0 D 0 0 0 D 0 D 0 0 
* CAlli HOURS C•l) FOR DAY 162 * 0 0 0 0 0 D 0 0 0 0 D D 0 0 D 0 D D 0 0 1 1 0 0 
* CALli HOURS <•1 I FOR DAY 164 * 0 0 0 0 0 0 0 D 0 0 0 1 D D D 0 D 1 0 0 1 1 1 1 
*CALli HOURS (•11 FOR DAY 165 * 1 1 1 1 1 1 D D 0 0 D D 0 D 0 0 D 0 0 0 1 1 1 1 
* CALli HOURS C•l) FOR DAY 166 * 1 1 1 1 1 1 1 D D 0 D D D D 0 0 D 0 D D 1 0 1 1 
* CALli IIOURS (•11 FOR DAY 167 * D 1 1 1 0 1 0 0 D D D D 0 0 D D 0 D 0 D 1 0 D D 

\ * CALli MOUltS (•1) FOR DAY 169 * D 1 0 D D D D 0 D D 0 D D 0 D D 0 D D D D 0 0 D 
l * CALli HOURS (•1 I FOR DAY 170 * D 0 0 1 0 1 1 0 D 0 0 0 0 0 0 D D 0 0 1 1 1 1 1 

* CALli HOURS (•11 FOR DAY 171 * 1 1 D 1 1 1 1 0 0 0 0 D D D 0 D D 0 D D 0 D D D 
* CALli MOUltS (•11 FOR DAY 172 * D D D 1 D D D D D D D D D D D D D D D D 0 D 0 0 

, f * CALli HOURS C•l) FOR DAY 173 * D 0 0 0 0 D D D D 0 D D D D 0 0 0 D D 0 1 1 D 1 
. . * CALli MOUltS C•l) FOR DAY 174 * 1 0 D D 0 0 D D D D D D D D 0 0 0 D D 0 1 1 D 1 

* CALli HOURS (•1) FOR DAY 175 * 1 D 1 1 1 1 1 1 0 0 0 D 0 0 D D D D 0 D 1 1 1 D 
· * CALli HOURS (•1) FOR DAY 176 * D 1 D D D 1 D 0 D D D 0 D D D D D D 0 D 1 1 D D l *CALli HOURS !•11 FOR DAY 177 * 0 D 1 D D D D D D D D D D D D D D 0 D 1 1 0 1 1 

·· . * CALli HOURS (•1) FOR DAY 180 * D 0 1 D 1 0 D D 0 0 0 D 0 0 0 D 0 0 D 1 0 0 0 
* CALli HOURS (•11 FOR DAY 181 * 1 1 1 1 1 1 1 0 0 0 1 0 0 0 0 0 0 D 0 1 D 0 0 0 

'1 * CALli HOURS (•11 FOR DAY 182 * 0 0 1 1 1 D 0 0 0 D 0 0 D 0 0 0 0 0 0 1 1 1 1 D 
11 * CALli HOURS (•1 I FOR DAY 183 * D D D 0 D D 0 0 0 D D D D 0 0 0 0 0 0 D 1 0 0 0 

'"-" . * CALli HOURS (•11 FOR DAY 184 * 1 1 0 D 0 0 D 0 0 D 0 0 D 0 D 0 0 0 0 D 0 0 0 D 
* CALli HOURS <•11 FOR DAY 185 • 0 0 0 1 0 0 0 D 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 

'j 



• CAUl IIUII C•U fGI DAY 116 • • • • • • • 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 
• CAUl IICUIS C•1) fGI OAT 117 • • 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 1 1 1 

• CAUl IICUIS C•U FOil DAY 116 • 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 D D 1 1 1 1 0 
• CAUl IICUIS C•U Filii DAY 189 • 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 
• CAUl IICUIS 1•1) Filii OAT 191 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 
• CAUl IICUIS (•1) FOil OAT 192 • 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 
• CAUl IICUIS (•1) Filii DAY 193 • 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 
• CAUl IICUIS (•1) Filii DAY 194 • 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 1 0 0 
• CAUl IICUIS (•1) FOil DAY 195 • 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
• CAUl IICUIS (•1) Filii DAY 196 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 
• CAUl IIOURS (•1) FOil DAY 197 • 0 0 0 1 0 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 
• CAUl IIOURS (o1) FOil DAY 1911 • 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 1 
• CAi.ll IIOURS (•1) FOil DAY ZOO 0 0 0 0 1 1 1 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 1 
• CAUl IIOURS C•U FOil DAY 201 • 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 1 
• CAUl IIOURS (ol) Filii DAY 202 • 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
• CAUl IlGURS (•1) FOil DAY Z03 • 0 0 0 1 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 
• CAUl IIOURS (ol) FOil DAY 204 • 0 1 0 1 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 1 1 1 0 0 
• CAUl IIOURS (•I) FOil DAY 205 • 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 
• CAUl IIOURS (o1) FOil DAY 207 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 
• CALM IIOURS (•I) FOil DAY 208 • 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 
• CALM NCURS (•1) FOil OAT 209 • 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

I • CAUl HOURS (•1) FOR OAT 210 * 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 I 
* CALM HOURS (•I) FOR DAY 211 * 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
* CALM NDURS (•1) FOR DAY 212 * 0 0 0 0 0 0 0 0 0 0 0 0 0 D 0 0 0 0 0 1 1 1 1 

, • CALM HDURS (•1) FOR DAY 213 * 1 0 0 0 0 D 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 1 
I *CALM HDURS (•1) FOR OAT 214 • 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
i • CALM HDURS (•1) FOR DAY 215 • 0 D 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 

• CALM NCURS (•1) FOR DAY 216 • 1 1 1 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
I * CALM HDURS (•1) FOR DAY 217 • D 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 D 0 0 0 0 0 0 
I * CALM HDURS (•1) FOR OAT 218 • 0 0 0 0 0 0 0 0 0 0 0 0 D 0 0 1 0 0 0 0 0 0 0 

• CALM NCURS (•1) FOR DAY 219 • 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
• CALM HOURS (•1) FOR DAY 220 • 1 1 1 1 1 1 1 1 0 0 1 1 0 0 0 1 1 0 1 0 1 0 0 

I • CALM HDURS (•1) FOR DAY 221 • 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 
> • CALM HDURS (•1) FOR DAY 222 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 

0 CALM HDURS (•1) FOR DAY 223 • 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
. • CALM HDURS (•1) FOR DAY 224 • 1 1 1 1 0 1 1 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 1 0 
! • CALM HOURS (•1) FOR DAY 225 • 0 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 
) 0 CALM HDURS (•1) FOR DAY 226 • 1 1 0 0 0 0 0 0 0 0 0 0 0 0 D 0 1 0 0 0 0 0 1 0 

• CALM HOURS (•1) FOR DAY 227 • 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
) • CALM HDURS (o1) FOR DAY 228 • 0 0 D D 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 
/ *CALM HOURS (•1) FOR DAY 230 • 0 D 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 1 
'• CALM HOURS (•1) FOR DAY 231 • 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

• CALM HDURS (•1) FOR DAY 232 • D D D 0 0 1 0 0 0 0 0 0 0 0 D 0 0 0 0 0 0 1 0 0 
. \ • CALM MOORS !•1! FOR DAY 233 • 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 0 0 1 0 

• CALM HDURS (•1) FOR DAY 234 • 0 D D 0 0 1 0 0 0 D 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
.. • CALM HDURS (•1) FOR DAY 235 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 

*CALM HOURS (•1) FOR DAY 236 • 0 0 0 0 0 0 0 0 0 0 0 D 0 0 0 0 1 0 0 0 0 0 0 1 
I • CALM HOURS (•1) FOR DAY 237 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 
! • CALM HDURS (•1) FOR DAY 238 • 1 0 1 1 1 1 1 1 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 

• CALM HDURS (•1) FOR DAY 239 • 0 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
• CALM HDURS (•1) FOR DAY 240 • 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

\• I:ALM HDURS (•1) FOR DAY 241 • 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
J 0 I:ALM HOURS (•1) FOR DAY 242 • 0 1 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 1 1 

• I:ALM HOURS (•1) FOR DAY 243 • 1 1 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 0 
\ • I:ALM HDURS (•1) FOR DAY 244 • 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
j * I:ALM HOURS (a1) FOR DAY 250 • 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

• I:ALM HOURS (•1) FOR DAY 251 • 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 
• I:ALM HOURS (•1) FOR DAY 252 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 1 I" I:ALM HOURS (•1) FOR DAY 253 • 1 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 

.. . ? I:ALM HOURS (•1) FOR DAY 254 • 0 1 1 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
• I:ALM HOURS (•1) FOR DAY 255 • 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

. • I:ALM HOURS (•1) FOR DAY 259 • 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 
[ 0 I:ALM HOURS (•1) FOR DAY 260 • 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

a• I:ALM HOURS C•1l FOR DAY 262 • 0 0 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 I:ALM HOURS (•1) FOR DAY 263 • 0 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 

j" I:ALM HOURS (•1) FOR DAY 264 • 0 1 0 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

J 



• CAUl IIOUIII (•1) fill DAY 265 • 1 0 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
• CAUl IIOUIIS (•1) fill DAY 266 * 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
• CAUl IIOUIIS (•1) fill DAY 27D * 0 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
• CAUl IIOUIII (•1) fill DAY m • 0 1 0 0 0 1 1 0 • 0 • 0 0 0 0 • 0 0 0 • 0 • 0 0 
• CAUl IIOUIIS "(•1) fill DAY m • 0 • 0 • 0 0 0 • • 0 0 0 0 D • 0 0 0 0 1 0 1 0 0 
• CAUl IIOUIIS (•1) FOR DAY 275 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 D 1 1 1 1 1 
• CAUl IIOUIII (•1) FOR DAY 276 • 0 0 0 0 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 
• CAUl IIOUIIS (•1) FOR DAY 277 • 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
• CAUl IIOUIII (•1) FOR DAY 271 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 
• CAUl IIOUIIS (•1) FOR DAY 279 • 0 1 0 1 1 , , , • 0 0 0 0 0 • 0 0 D 1 1 0 0 , 
• CAUl IIOUIIS (•1) fill DAY 210 * 0 1 1 0 0 0 , 0 D 0 0 D 0 D D 0 • D D D 0 0 0 

I * CAIJI IIOUIIS (•1) FOR DAY 284 * 0 0 0 0 D 0 , 0 0 0 0 0 0 D 0 0 0 0 D 0 D 0 0 
• CAUl IIOUIIS C•1) fill DAY 285 • 0 0 0 0 0 1 0 0 0 0 0 D 0 0 0 0 0 D D 0 D 0 
* CAUl IIOUIIS (•1) FOR DAY 217 • D 0 0 0 D • D D D 0 D D D D D D 0 D D 0 D 1 
* CAUl IIOUIIS (•1) fill DAY 218 • , 0 D 0 0 0 D D 0 0 0 D 0 D D D D • D 0 D D 
* CAUl IIOUIIS C•U FOR DAY 219 * 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 D 1 0 0 
* CAUl IIOUIIS (•1) FOR DAY 291 • 0 0 0 0 0 0 0 0 0 0 0 0 0 D 0 0 0 0 0 0 1 D 
• CALli IIOUIII (•1) FOR DAY 292 * 1 0 0 0 0 1 0 0 0 D D D 0 0 0 0 0 0 0 0 0 0 
• CAUl IIOUIIS (•1) FOR DAY 293 • 1 1 1 1 0 0 0 0 0 0 0 0 0 0 D 0 0 , 1 1 0 

\ * CAIJI IIOUIIS (•1) FOR DAY 294 • 0 0 0 0 0 0 0 0 0 0 0 0 0 D 0 1 , 0 0 0 
* CALli IICIIRS (•1) FOR DAY 295 * 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 

. ' * CALli !'lUIS (•1) FOR DAY 297 * 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 

I I • CALli IIOURS (•1) FOR DAY 300 * 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 

' • CALli IIOUU (•1) FOR DAY 307 * 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 1 
* CALM IIOURS (•1) FOR DAY 308 * 0 0 0 1 1 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 
0 CALM IlGURS (•1) FOR DAY 309 * 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 1 1 0 0 0 0 1 
• CALM IICIIRS (•1) FOR DAY 311 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 
• CALM IIOURS (•1) FOR DAY 312 * 1 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
• CALM IIOURS (•1) FOR DAY 318 * 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

I • CALli IIOURS (•1) FOR DAY 320 * 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 
I 0 CALM IIOURS (o1) FOR DAY 325 * 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 1 0 0 

0 CALM IlGURS (•1) FOR DAY 326 * 0 1 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
• CALM IIOURS (•1) FOR DAY 328 * 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
* CALM HOURS (•1) FOR DAY 331 * 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 D 0 0 0 0 0 0 0 0 
• CALli IIOURS (•!) FOR DAY 332 * 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 
* CALM HOURS (•1) FOR DAY 338 * 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 

' 
• CALM HOURS (•1) FOR DAY 340 * 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 1 1 1 1 1 0 0 

. i * CALM HOURS (•1) FOR DAY 341 * 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 
J * CALM IlGURS (•1) FOR DAY 342 * 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1 1 

* CALM HOURS (•1) FOR DAY 348 * 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 
l * CALM HOURS (•1) FOR DAY 349 * 1 1 1 1 1 1 0 1 0 0 0 0 0 0 0 0 1 0 0 0 1 1 1 1 
I *CALM HOURS (•1) FOR DAY 350 * 1 1 1 0 0 1 1 1 1 0 0 0 0 0 0 0 1 1 1 1 1 1 0 0 I 

* CALM HOURS (•1) FOR DAY 351 * 0 0 0 1 1 1 1 1 0 0 0 0 0 1 0 0 1 1 0 0 0 1 0 0 
• CALM HOURS (•1) FOR DAY 352 * 1 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

I • CALM ~CURS (=1) FOR CAY 353 * c c • • • • • • • 0 0 • 0 • • • • 1 1 1 1 c 0 0 I • • • • • • • • v v • v 
* CALM HOURS (•1) FOR DAY 354 * 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 1 
* CALM HOURS (•1) FOR DAY 355 * 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 
*CALli IIOURS (•1) FOR DAY 356 * 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
* CALli HOURS (•1) FOR DAY 357 * 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 
* CALli HOURS (•!) FOR DAY 360 * 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 
*CALli HOURS (•1) FOR DAY 361 * 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

I • CALli HOURS (•1) FOR DAY 363 • 0 0 0 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 
} * CALli HOURS (•1) FOR DAY 364 * 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
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- I. P, • CMIIEII __ • CO ICU£1 • 111¥/LIIIG 1915 IIIIAIIT 

* HIGHEST 1-IICIUR AVEIAGE a111C£11TIATICII (IIJCIOGRAIIS/CUBIC IIETER) 

* - ALL ICUICEI • 
* FOil TIE DISCIETE IECEPTCII POliTI * 

. ' . alii. CDAT ,llllllt) • X • . ' . 

-
• 

alii. (DAT ,llllllt) 

HIGH 
1•HR 

SGRCUH 1 

. . -. . . . . . ~ . . . -. . . . . . . . . . . . . . . . . . . -. . . . . . . . . . . -. . . . . . . . . . . -. -. . -. 
. 

516276.1 !711371.0 9.06424 (302,20) 516411.0 1712159.0 17.95999 ( 94,15) 
516679.3 3711159.0 a. 11311 (214,14) 516679.3 !711371.0 10.39333 ( 42, 15) 
517079.3 3711371.0 1.01513 ( 95, 12) 517079.3 3711549.0 1.02405 (222,11) 
517530.5 3711411.0 7.12151 (151,14) 517530.5 3711317.0 6.62667 (211,12) 
511743.9 3711171.0 6.22954 (111,11) 511743.9 3711573.0 6.56067 (221, 7) 
519914.6 3711573.0 4.12867 (221, 7) 519914.6 3711171.0 5.75175 (221, 7) 
520304.1 3711171.0 5.10361 (221, 7) 520304.1 3711024.0 4.94374 (266,11) 
520707.2 3711024.0 5.08873 (221, 7) 520117.0 3711621.0 5.25979 (105, 7) 
520402.3 3712176.0 4.92392 ( 11, 9) 518707.2 3712t;6.0 6.30150 ( 18, 9) 
518707.2 3712030.0 5.98549 C213, ll 511210.4 3712030.0 6.18720 ( 13,15) 
518280.4 3712250.0 6.68460 (142,13) 511060.9 3712335.0 6.75071 (142, 13) 
518060.9 3712878.0 6.59053 (236, 9) 517426.8 3712878.0 7.55956 (151,14) 
517426.8 3713079.0 7.77770 (151,14) 516993.9 3713079.0 8.90119 (151,11) 
516993.9 3713280.0 7.89740 ( 93, 12) 516603.7 3713280.0 8.29668 (151,13) 
516603.7 3712184.0 6.73804 (176,13) 516372.0 3712864.0 9.10001 (150,14) 
516372.0 3712798.0 9.00263 (150,14) 516256.2 3712774.0 8.48682 (109,11) 
516276.8 3711378.0 9.06424 (302,20) 516264.6 3712122.0 23.82314 (253, 18) 
516264.6 3711598.0 35.79667 ( 19,22) 516008.5 3712006.0 1.67172 (161, 6) 
516008.5 3712122.0 7.20666 ( 51,16) 516115.2 3712189.0 22.34412 (133,19) 
516179.3 3712061.0 15.41599 ( 18,24) 516179.3 3712122.0 36.99385 (133,19) 
516264.6 3712122.0 23.12314 (253,18) 515277.0 3711278.0 7.35029 (242,12) 
515377.0 3711278.0 7.31832 (198,14) 515477.0 3711278.0 7.72063 (199,13) 
515577.0 3711278.0 8.09486 (199, 13) 515677,0 3711278.0 7.63584 (198,12) 
515m.o 3711278.0 1.08904 (135,12) 515877.0 3711278.0 7.52321 (135,12) 
515977.0 3711278.0 8.12693 (208,14) 516077.0 3711278.0 10.95284 ( 20, 6) 
516177.0 3711278.0 12.66121 ( 19 ,22) 516277.0 3711278.0 8.39946 (302,20) 
516377.0 3711278.0 9.75377 (302,13) 516477.0 3711278.0 14.43400 (207 ,17) 
516577.0 3711278.0 8.74362 ( 42, 17) 516677.0 3711278.0 7.85251 (197,11) 
516m.o 3711278.0 8.66183 (197,11) 516877.0 3711278.0 7.68194 (224,12) 
516977.0 3711278.0 7.28718 (224,12) 517077.0 3711278.0 6.88870 (134,15) 
517177.0 3711278.0 7.30454 ( 95,12) 515277.0 3711178.0 7.59161 (241,12) 
515377.0 3711178.0 7.99114 (199,13) 515477.0 3711178.0 8.08643 (199,13) 
515577.0 3711178.0 8.03176 (198,12) 515677.0 3711178.0 7.58032 (198,12) 
515m.o 3711178.0 6. 72738 (135,12) 515877.0 3711178.0 7.61020 (197,16) 
515977.0 3711178.0 8.50819 (201,14) 516077.0 3711178.0 1.74467 (166,13) 
516177.0 3711178.0 10.33520 ( 19,22> 516277.0 3711178.0 7.74426 (166,14) 
516377 .o 3711178.0 1.72680 (166,14) 516477.0 3711171.0 9.97331 (207, 17> 
516577.0 3711178.0 9.m68 (207, 17> 516677.0 3711178.0 a. 11883 (214, 14) 



~ 
Z, 

HIGH 
1•HR 

IGIIDUPI 1 
- 1. P. • CAII)EI • CO ICUEII • IHV/LIIIG 1915 IIWY -

• IIGIIEIT 1-IIIIUR AVERAGE I:IIIICEIITIATICII (IIICIOGIAIIS/CWIC IETEI) • 
• FICII ALL ICIURCES • 

• FOR Til£ DISCRETE IECEPTCII POIITS • 

• X • . '. 1:1111. (DAY ,ICIUR) • X • . ' . 1:1111. (DAY ,I(IUR) .................................................................... 
S16ro.D mma.o 7.69662 (197,11) 516877.0 m1171.o 7.!56021 c 95,15) 
516977.0 m1171.o 6.17164 CZZ4,12l 517077.0 m1171.o 6.97197 C134, 15) 
517177.0 m1171.o 7.21812 (134,15) 515277.0 m1071.0 7.76924 (199, 13) 

515377.0 m1o71.o 7.85191 (199,13) 515477.0 m1o71.o 7.68138 (198, 12) 
515577.0 m1o71.o 7.70894 (123, 11) 515677.0 3711071.0 7.07441 (123, 11) 
S15m.o m1o71.o 9.06063 (197,16) 515177.0 3711071.0 1.01831 (197, 16) 
515977.0 m1o71.o 7.10399 c 20, 6) 516077.0 3711071.0 7.97653 (166,13) 
516177.0 3711071.0 10.411184 c 19,22) 516277.0 3711071.0 7.55426 (230, 11) 
516377.0 3711071.0 1.30390 (166,14) 516477.0 3711on.o 7.43360 (207,17) 
516577.0 3711071.0 10.18255 (207,17) 516677.0 3711071.0 7.46582 (214,14) 
516m.o 3711071.0 6.73347 (105,11) 516877.0 3711071.0 7.31365 ( 95,13) 
516977.0 3711071.0 1.43888 ( 95,13) 517077.0 3711071.0 6.35943 ( 95,15) 

1. 

517177.0 3711071.0 6.95153 (134, 15) 515277.0 3710971.0 7.33351 (199,13) 
515377.0 3710971.0 7.62910 (198, 12) 515477.0 3710971.0 7.09903 (123,11) 
515577.0 3710971.0 6.99166 (123, 11) 515677.0 3710971.0 1.61088 (197,16) 
515m.o 3710971.0 10.40352 (197,16) 515877.0 3710978.0 7.60802 (301, 1) 

I 515977.0 3710971.0 I. 15964 (105, 12) 516077.0 3710971.0 8.35858 (237,12) 
I 516177.0 3710971.0 9.30251 (191,22) 516277.0 3710971.0 7.53975 (243,12) 
! 

516377.0 3710971.0 7.18705 (166,14) 516477.0 3710971.0 6.81484 (197,12) 
516577.0 3710971.0 10.49765 (207,17) 516677.0 3710971.0 7.77631 (207,17) 
516m.o 3710971.0 7.40919 (179,12) 516877.0 3710971.0 7.34034 (105,11) 
516977.0 3710971.0 8.73776 ( 95,13) 517077.0 3710971.0 a. 18242 ( 95,13) 
517177.0 3710971.0 6.83369 (163,14) 515277.0 3710871.0 7.14992 (198,12) 
515377.0 3710871.0 6.16648 (123,11) 515477.0 3710871.0 6.82282 (199,11) 
515577.0 3710878.0 7.25868 (197,16) 515677.0 3710871.0 10.63776 (197,16) 
515m.o 3710878.0 9.42088 (197,16) 515877.0 3710871.0 9.60493 ( 20, 6) 
515977.0 3710871.0 9.16662 (301, 2) 516077.0 3710871.0 11.39275 (147,11) 

I l 
516177.0 3710871.0 10.84728 (191,22) 516277.0 3710878.0 7,96371 (243,12) 
516377.0 3710871.0 7.42873 (128, 14) 516477.0 3710878.0 6.88496 (197,12) 
516577.0 3710878.0 11.22796 (207 ,17) 516677.0 3710878.0 10.63702 (207,17) 
516m.o 3710878.0 .. · 8. 77733 ( 42,17) 516877.0 3710878.0 8.26981 (179,12) 

I 516977.0 !710!171.0 7.44185 ( 95,13) 517077.0 3710878.0 !.92255 ( 95,13) 
} 517177.0 3710878.0 7.66246 ( 95, 13) 515277.0 3710771.0 7.01794 (274, 10) 

515377.0 3710771.0 6.66718 (199,11) 515477.0 3710771.0 6.74835 (199, 11) 
515577.0 3710778.0 9.04788 (197,16) 515677.0 3710771.0 1o.om2 (197,16) 
515m.o 3710771.0 11.50317 (301, 1) 515877.0 3710771.0 10.61342 ( 20, 6) 
515977.0 3710771.0 11.54425 (301,10) 516077.0 3710771.0 13.54750 ( 19,22) 
516177.0 3710771.0 10.39258 (191 ,22) 516277.0 3710771.0 8.34553 (243,12) 

I 

) 

I 

d 



HIGH 
I·HR 

SGROUPI I 
- 1. P. • CMDEM • CO ICIEEll • IIIV/LOIIG 1915 IIIIAIY -

• IIGII!IT I•IQII AV!ItAGE COIICENTIIATIDII (IIICIOGIIAIIS/CUIIC IETER) • 
• FROM ALL lllURCEI • 

• FOR Til£ DISCRETE RECEPTDR PDIITI • 

~ ... . ' . CON. CDAY,IQII) • I • . , .. COli. CDAY,IQII) . . . . . . . -. . . . . -. --. . . . . -. . . . --. . . . -. . -. . . --. . . . . . . . . . . . . . . . . . . --. 
516177.0 1710771.0 7.76395 (117,13) 516417.0 1710771.0 1.61206 U63,1J> 
516517.0 1710771.0 10.45041 (207,17) 516617.0 1710771.0 12.45079 (207,17) 
516m.o 3710771.0 7.95207 (179,12) 516817.0 3710771.0 10.96521 ( 42, 17) 
516977.0 3710771.0 1.68166 U79, 12> 517077.0 3710771.0 10.21038 ( 42, 15) 
517177.0 3710771.0 1.658411 C 95, IS) 515277.0 3710671.0 6.95312 (256, 15) 
515377.0 3710671.0 6.52213 (256, 15) 515477.0 3710671.0 1.51372 (197,16) 
515577.0 3710671.0 9.77949 (197,16) 515677.0 3710671.0 1.49712 ( 97, 12) 
515m.o 3710671.0 9.42022 (301, , 515877.0 3710671.0 10.44392 (301, 13) 
515977.0 3710671.0 12.40976 (301,101 516077.0 3710678.0 12.89262 ( 19,22) 
516177.0 3710671.0 10.85327 (191,22) 516277.0 3710671.0 1.20848 (243,12) 
516377.0 3710678.0 7.93148 (187,13) 516477.0 3710671.0 9.02479 (163, 13) 
516577.0 3710671.0 9.55610 (179,14) 516677.0 3710678.0 12.18920 (207, 17) 
516m.o 3710678.0 9.04549 (179,13) 516877.0 3710671.0 10.24774 ( 42, 17) 
516977.0 3710678.0 9.41765 (179,12) 517077.0 3710671.0 7.55078 (136,15> 
517177.0 3710678.0 8.08204 ( 95,131 515277.0 3710571.0 7.18257 (256,15> 
515377.0 3710578.0 7.40435 (197,161 515477.0 3710578.0 9.99891 (197,16) 
515577.0 3710571.0 9.49205 (197,16) 515677.0 3710578.0 9.15816 (301, 1) 
515m.o 3710578.0 11.83549 ( 20, 6) 515877.0 3710571.0 11.17720 (301, 2) 
515977.0 3710571.0 11.93045 ( 20, 7> 516077.0 3710571.0 12.57148 (191,22> 
516177.0 3710578.0 11.33649 (302,201 516277.0 3710571.0 9.28263 (300,231 

i 516377 .o 3710578.0 9.82239 (302,131 516477.0 3710578.0 10.09008 (163,131 
516577.0 3710578.0 9.63426 (179,141 516677.0 3710578.0 11.32919 (207,17) 
516m.o 3710578.0 9.13808 (207,171 516877.0 3710578.0 7.47926 (179,121 
516977.0 3710578.0 8.66113 (179,121 517077.0 3710578.0 7.61223 (179,121 
517177.0 3710578.0 7.13246 (136,151 515277.0 3710478.0 6.91237 (274,11) 
515377.0 3710478.0 9.01294 (197,16) 515477.0 3710478.0 9.16244 (197,16) 
515577 .o 3710478.0 9.33401 ( 97,12) 515677.0 3710478.0 10.50523 (301, 1) 
515m.o 3710471.0 11.59667 (301,13) 515877.0 3710471.0 13.22264 (301,101 
515977.0 3710478.0 13.38374 (147,11) 516077.0 3710478.0 14.29792 (191,221 
516177.0 3710478.0 12.43228 (302,201 516277.0 3710478.0 10.24216 (300,231 
516377.0 3710478.0 9.58833 (302,131 516477.0 3710478.0 9.16503 (163,131 
516577.0 3710478.0 9.30215 (163,12) 516677.0 3710478.0 10.17128 (207,17) 
516m.o 3710478.0 9.74357 (207,17> 516877.0 3710471.0 7.07098 ( 43,12> 
516977 .o 3710478.0 9.25148 ( 42,17> 517077.0 3710471.0 8.27588 (179,12) 
517177.0 3710471.0 6.83632 (136,151 515277.0 3710378.0 7.49673 (197,16) 
515377.0 3710378.0 8.84182 (197 ,16) 515477.0 3710378.0 8.29568 (197,16) 
515577.0 3710378.0 10.71630 (301, 1) 515677.0 3710371.0 12.03628 ( 20, 6) 
515m.o 3710378.0 11.95098 (301, 2> 515877.0 3710371.0 12.88769 (301,101 



HIGH 
1•HR 

SGROUPI 1 
- I. P. • CNIDEN • CO ICIEEN • IIIV/LGIIG 1915 II liMY -

• IIGHEST 1•11Ul AVERAGE CONC£NTIATIIII (IIICIOGIWISICISIC IIETER) • 
• FRCII ALL IOUIIC£S • 

• FOR TilE DISCRETE IEC£PTDR PDINTS • 

• I • • y. CON • (DAY ,IICIUR) • X • • y • CON. (DAY,IIUll . . . . . . . . . . --. . . . . . . -. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
515977.0 3710371.0 13.34523 (147, 11) 516077.0 3710371.0 13.05686 (191,22) 
516177.0 3710571.0 11.04428 (302,20) 516277.0 3710571.0 

'· 11154 
(300,23) 

516377.0 3710571.0 1.44776 c:soz. 13) 516477.0 3710571.0 1.76881 (163, 13) 
516577.0 3710571.0 1.71192 (163, 12) 516677.0 3710571.0 9.35365 (179, 14) 
516m.o 3710571.0 9.54160 (207, 17) 516177.0 3710371.0 1.71427 (266, 14) 
516977.0 3710571.0 7.54346 ( 42, 17) 517077.0 3710571.0 1.1n14 (179, 12) 
517177.0 3710571.0 7.11621 (179, 12) 515277.0 3712276.0 5.95987 ( 91,13) 

i 
515377.0 3712276.0 6.46354 (113, 14) 515477.0 3712276.0 7.14662 (231, 13) l 

I 
515577.0 3712276.0 7.11503 ( 96,13) 515677.0 3712276.0 1.64521 (111, 12) 
515m.o 3712276.0 7.15475 (239, 13) 515877.0 3712276.0 5.20408 (165, 14) 
515977.0 3712276.0 3.92111 ( 11,24) 516077.0 3712276.0 15.16647 (133, 19) 
516177.0 3712276.0 17.90841 (112, 15) 516277.0 3712276.0 13.41564 (109,13) 
516377.0 3712276.0 13.07721 (149, 13) 516477.0 3712276.0 10.61105 ( 93,12) 
516577.0 3712276.0 11.13134 ( 94,13) 516677.0 3712276.0 10.55282 ( 94,13) 
516m.o 3712276.0 6.32169 (151,14) 516177.0 3712276.0 9.89985 ( 93, 14) 
516977.0 3712276.0 8.51332 (196, 13) 517077.0 3712276.0 7. 71169 (196, 13) 
517177.0 3712276.0 6.98935 (217,13) 515277.9 3712376.0 7.45223 ( 96,13) 
515377.0 3712376.0 8.33846 ( 96,13) 515477.0 3712376.0 7.78693 ( 96, 13) 
515577.0 3712376.0 7.50509 (217, 14) 515677.0 3712376.0 8.15817 (165, 14) 
515m.o 3712376.0 7.78316 (165, 14) 515877.0 3712376.0 6.24638 (127,12) 
515977.0 3712376.0 13.25814 (133,19) 516077.0 3712376.0 9.87079 (133,19) 
516177.0 3712376.0 13.84924 (112, 15) 516277.0 3712376.0 11.70798 (109,11) 
516377.0 3712376.0 11.31610 (149,13) 516477.0 3712376.0 7.37312 ( 94, 15) 
516577 .o 3712376.0 8.13643 (151,11) 516677.0 3712376.0 10.52089 ( 94, 13) 
516m.o 3712376.0 7.71108 (206, 14) 516177.0 3712376.0 8.34113 (206, 14) 
516977.0 3712376.0 8.03749 (189, 12) 517077.0 3712376.0 7.36755 ( 93, 14) 
517177.0 3712376.0 7.21614 ( 93,14) 515277.0 3712476.0 8.77937 ( 96,13) 
515377 .o 3712476.0 7.61001 (244,12) 515477.0 3712476.0 7.54069 (244, 12) 
515577.0 3712476.0 6.11521 (234,12) 515677.0 3712476.0 7.62262 (234,12) 
515m.o 3712476.0 7.85580 (209,14) 515877.0 3712476.0 8.20187 (127,12) 
515977.0 3712476.0 12.70511 (133,19) 516077.0 3712476.0 11.63685 (112, 15) 
516177 .o 3712476.0 11.60012 (150,12) 516277.0 3712476.0 10.93597 (109, 11) 
516377.0 3712476.0 10.35110 (150,14) 516477.0 3712476.0 7.42564 (149, 13) 
516577 .o 3712476.0 9.38489 ( 93,12) 516677.0 3712476.0 1.33005 (151, 11) 
516m.o 3712476.0 9.71040 ( 94,13) 516877.0 3712476.0 8.05699 (206,14) 
516977.0 3712476.0 7.39776 (195,13) 517077.0 3712476.0 7.46825 (177,15) 
517177.0 3712476.0 7.76857 ( 93,14) 515277.0 3712576.0 7.54202 (244, 12) 
515377.0 3712576.0 7.58510 (244, 12) 515477.0 3712576.0 6.65848 (244, 11) 

I 
' 

• ,i 

~~ 



j 
' 

IIGK 

j 
1•HR 

' IGRDUPI 1 
- l. P. • I:NI)£11.~ CO ICIEEM • IHV/LCIIG 19115 IIIIAIIY -

I 
' * IIGHEIY 1-IICIUR AVOAG! COIICEIITIATJOII CMICIOGMIIS/CUIIC IETER) • ,.·. 

* F- ALL ICIURCES * 
* Fill TIE DISCIETE IECEPTCII I'OIITI * 

i 
• • • • y. CCIII. CDAY,ICIUit) • • • - y - COli. (DAY,ICIUit) . . . . . . . . . . . . . . . ---. -. . . . . . . . . . . . . . . . . . . -. . . -. . . . . . . . . . -. . . . . . . . -
515577.0 1712576.0 6.77665 (244,11) 515677.0 1712576.0 7.1D76 (209,14) 
515m.o 5712576.0 7.24012 (209, 14) 515877.0 1712576.0 9.265311 (133,19) 
515977.0 1712576.0 1.35953 (116,12) 516077.0 5712576.0 10.70660 (112, 15) 
516177.0 l712576.0 9.19565 (133,11) 516277.0 5712576.0 10.00595 (109,11) 
516577.0 5712576.0 9.44521 (150,14) 516477.0 5712576.0 1.75632 CZ:S1,1:SI 
516577.0 1712576.0 7.95314 (Z:S1,1S) 516677.0 1712576.0 7.96775 (119, 11) 
516m.o 5712576.0 7.94851 (119, 11) 516177.0 1712576.0 1.62150 ( 94,11) 
516977.0 1712576.0 7.15494 (151, 14) 517077.0 1712576.0 7.065311 (195,14) 
517177.0 3712576.0 7.51162 (177,15) 515277.0 37126"(6.0 6.8J704 (244,12) 
515377.0 3712676.0 6.19160 (244, 11) 515477.0 3712676.0 7.30627 (244, 11) 
515577.0 3712676.0 6.19058 (255, 121 515677.0 3712676.0 6.55495 (242, 13) 
515m.o 3712676.0 7.10010 (133, 19) 515877.0 3712676.0 7.41404 (133, 19) 
515977.0 3712676.0 7.14993 (135, 14) 516077.0 3712676.0 7.31721 (160,11) 
516177.0 3712676.0 9.70477 (109, 13) 516277.0 1712676.0 9.08514 (109, 11) 
516377.0 3712676.0 8.53002 (150,14) 516477.0 3712676.0 8.65245 (149,13) 
516577 .o 3712676.0 7.91364 CZ:S1,13) 516677.0 3712676.0 7.72439 ( 93,12) 

'· ' 516m.o 3712676.0 7.07187 (151, ,, 516177.0 3712676.0 7.47181 ( 94, 13) 
516977.0 3712676.0 8.61457 ( 94,13) 517077.0 3712676.0 7.94772 (151,14) 
517177.0 3712676.0 7.61119 (151, 14) 515277.0 3712776.0 6.63074 (244, ,, 
515377.0 3712776.0 6.82069 (244, 11) 515477.0 3712776.0 6.62790 (255,12) 
515577 .o 3712776.0 6.53598 (171, 14) 515677.0 3712776.0 6.03646 (242,13) 
sum.o 3712776.0 6.87563 (133,19) 515877.0 3712776.0 6.67220 (234,13) 
515977.0 3712776.0 7.48632 (234,13) 516077.0 3712776.0 8.15301 (150, 12) 
516177.0 3712776.0 e. 76534 (109,13) 516277.0 3712776.0 7.81326 (109,11) 
516377.0 3712776.0 8.1728J (150,14) 516477.0 3712776.0 8.15979 (149,13) 
516577.0 3712776.0 6.97502 (Z:S1,13) 516677.0 3712776.0 7.04223 ( 93,12) 
516m.o 3712776.0 6.77106 (151,11) 516177.0 3712776.0 7.34640 (151,11) 

r r 516977.0 3712776.0 8.65001 ( 94,13) 517077.0 3712776.0 a.6m2 ( 69,13) 
517177.0 3712776.0 8.60472 (151,14) 515277.0 3712876.0 6.54334 (244,11) 
515377.0 3712876.0 6.53075 (255,12) 515477.0 3712876.0 6.27970 (171,14) 
515577.0 3712876.0 5.87470 (221, 12) 515677.0 3712876.0 8.88611 (133,19) 
sum.o 3712876.0 6.27014 (148,11) 515877.0 1712876.0 7.22161 (234,13) 
515977.0 3712876.0 7.12912 (234, 13) 516077.0 3712876.0 8.80982 (ISO, 12) 
516177.0 3712876.0 8.49507 (109, 13) 516277.0 1712876.0 7.69861 (109, 11) 
516377 .o 3712876.0 7.16945 (150, 14) 516477.0 3712876.0 8.60903 (149, 13) 
516577.0 3712876.0 6.35069 (126, 11) 516677.0 3712876.0 6.15941 (193,12) 
516m.o 3712876.0 8.42800 ( 93,12) 516177.0 3712876.0 8.44660 (151,11) 
516977.0 3712876.0 7.88644 ( 94,12) 517077.0 3712876.0 9.03413 ( 94, 13) 



NIGH 
1·HR 

IGRCIUPI 1 
- I. P. • CNilEI • CO ICU£1 • IHY/UIIG 1915 IIIIARY -

i • II&MEST 1·- AVEIIAGE COIC£11TRATIOII CIIICIOGRAIIS/CUIIC IIETER> • 
. ' 

• FROM ALL SOURCES • 
• FIJI TilE DISCRETE IECEPTOI POINTS • 

• I • . '. COl. (DAY, ... > • I • . ' . COl. (DAY, ... ) . . . . . . . -. . -. . . . . --. . . . . . . . . . . . . . . . . . . . . . . . . -. -. . . . . . . . . . . . . . . . . -
515777.0 3712076.0 5.2119J4 (224,13) 515877.0 3712076.0 9.005D ( 96, 13) 
515977.0 3712076.0 13.69206 ( 96, 13) 516077.0 3712076.0 5.77551 ( 51,16) 
516177.0 3712076.0 16.52012 (133, 19) 515277.0 3711976.0 7.51146 (240, 12) 
515377.0 3711976.0 7.24119 (240, 12> 515477.0 3711976.0 7.20831 (160, 12) 
515577.0 3711976.0 7.41407 (224, 13) 515677.0 3711976.0 7.11741 (224, 13) 
515777.0 3711976.0 4.17576 (161, ,, 515177.0 3711976.0 4.11611 (161, ,, 

515977.0 3711976.0 3.45151 (161, ,, 516077.0 3711976.0 ·9.m5a (161, 6) 
516177.0 3711976.0 9.61925 ( 96, 13) 515277.0 3711176.0 6.91094 (191, 11) 
515377.0 3711876.0 6.31725 (170, 12) 515477.0 3711876.0 7.54279 (170,12) 
515577.0 3711176.0 . a. 19313 (170, 12) 515677.0 3711176.0 7.19570 (170, 12) 
515777.0 3711876.0 4.03303 (244,16) 515877.0 3711176.0 4.16142 (244,16) 
515977.0 3711876.0 6.17151 (244,16) 516077.0 3711176.0 1.97404 ( 71,12) 
516177.0 3711876.0 19.21209 ( 71,12) 515277.0 3711776.0 6.17595 <262, 14) 
515377.0 3711776.0 6.37361 (170,12) 515477.0 3711776.0 7.31074 (170, 12) 
515577.0 3711776.0 a. 16921 (223, 12) 515677.0 3711776.0 7.17472 (223,12) 
515777.0 3711776.0 4.95112 (223, 12) 515877.0 3711776.0 3.15548 ( 71, ,, 
515977.0 3711776.0 3.35672 ( 71,11) 516077.0 3711776.0 12.08077 .(245,15) 
516177.0 3711776.0 16.42199 (267, 9) 515277.0 3711676.0 7.49178 (227,14) 
515377.0 3711676.0 6.47288 (227 ,14) 515477.0 3711676.0 7.75231 (223,12) 
515577.0 3711676.0 1.70752 (223,12) 515677.0 3711676.0 1.32131 <223,12) 
515777.0 3711676.0 5.17410 (188,13) 515877.0 3711676.0 6.98024 (245,15) 
515977.0 3711676.0 3.89950 (245,15) 516077.0 3711676.0 1.32158 (267, 9) 
516177.0 3711676.0 13.85847 ( 20, 2> 515277.0 3711576.0 6.50038 (227,14) 
515377.0 3711576.0 6.11744 (198, 13) 515477.0 3711576.0 7.31115 (188,13) 
515577.0 3711576.0 8.34855 (188,13) 515677.0 3711576.0 1.11305 (188,13) 
515777.0 3711576.0 5.76687 (188,13) 515877.0 3711576.0 4.95799 (267, 9) 
515977.0 3711576.0 6.56514 (267, 9) 516077.0 3711576.0 6.94154 ( 71, 8) 
516177.0 3711576.0 22.70790 ( 20, 6) 515277.0 3711476.0 7.02969 (241,10) 
515377.0 3711476.0 7.61115 (242,12) 515477.0 3711476.0 7.95638 (242,12) 
515577.0 3711476.0 7.27208 (198,13) 515677.0 3711476.0 7.62414 ( 98,12) 
515777.0 3711476.0 7.75459 ( 98,12) 515877.0 3711476.0 6.31290 (135,12) 
515977.0 3711476.0 5.35246 ( 71, I) 516077.0 3711476.0 8.01525 ( 20, 2> 
516177.0 3711476.0 14.75283 (301, 2> 511277.0 3709378.0 11.44559 (199, 5) 
512277.0 3709378.0 11.41979 (298, I) 513277.0 3709378.0 9.92016 (258,19) 
514277.0 3709378.0 10.79849 (114,20) 515277.0 3709378.0 10.23209 (219, 3) 
516277.0 3709378.0 7.21675 (302, 17) 517277.0 3709378.0 5.69727 (143,16) 
518277.0 3709378.0 10.65508 ( 95,19) 519277.0 3709378.0 7.61585 (137, 7) 
520277.0 3709378.0 5.01777 (113, 7) 521277 .o 3709378.0 4.66164 ( 76, 7) 



I 

I 
L;J 

NIGH 
1•HR 

IGROUPf 1 
- 1. P. • CNIIEI • CO ICUEI • IIIV/LCIIG 1915 IIIIARY -

• IIGHEST 1•IICUI AVERAGE COHCEIITIATJCIII IIIICIOGIAIIS/I:UIIC IIETER) • 
• FROM ALL IQJRCES • 

• Fill TIE DISCRETE RECEPTCII PDIIITI • 

• X • . '. COH • CDAY ,IICUil • X • . ' . CCIII. (DAY ,IICUI) . . . . . . . . . . . . . . . . . . . -. -. -. . . . . . . . . . . . . . . . . . . . . . . . . . . . . -. -. - . . ----
522277.0 S709371.0 5.26538 (147, 9) 511277.0 J708378.0 10.12110 (123,23) 
512277.0 3708371.0 7.90762 (299, 1) 513277.0 3708371.0 12.11843 1352, I> 
514277.0 3708371.0 11.29m (198, 3) 515277.0 3708371.0 1.17470 (294,11) 
516277.0 3708371.0 6.28414 (365, 12) 517277.0 3708371.0 11.16340 (269, 3) 
511277.0 3708371.0 1.26373 (136,24) 519277.0 3708371.0 4.51386 (134,21) 
520277.0 3708371.0 5.95716 (137, 7) 521277.0 3708371.0 4.62057 ( 5,11) 
522277.0 3708371.0 5.32799 (111, 3) 511277.0 3707371.0 9.03130 ( "· 2) 
512277.0 3707371.0 10.36921 (275, 18) 513277.0 3707371.0 11.U112 (245, 5) 
514277.0 3707371.0 10.60119 (143,20) 515277.0 37073"8.0 11.60225 (2U,23) 
516277.0 3707371.0 1.87916 (293, 18) 517277.0 3707371.0 11.13609 (293, 19) 
511277.0 3707371.0 7.48166 (365,20) 519277.0 3707371.0 5.60511 (114, 7) 
520277.0 3707371.0 4.77051 (170, 3) 521277.0 3707371.0 4.70233 (137, 7) 
522277.0 3707378.0 5.09390 (173,20) 511277.0 3706378.0 11.00121 (289, 1) 
512277.0 3706378.0 11.31190 (129,7) 513277.0 3706378.0 10.76661 ( 33,23) 
514277.0 3706378.0 11.30387 1214, 3) 515277.0 3706378.0 11.42269 1128,23) 
516277.0 3706378.0 9.11660 1293, 18) 517277.0 3706371.0 7.91396 (163,20) 
518277.0 3706378.0 10.91837 1203, 5) 519277 .o 3706371.0 5.43713 (136,24) 
520277.0 3706378.0 4.66159 (358, 4) 521277.0 3706378.0 5.74682 (170, 3) 
522277.0 3706378.0 4.10190 1178,21) 523277.0 3706378.0 4.10849 1326, 1) 
522402.0 3710378.0 4.51578 1237. 6) 522402.0 3711378.0 5.58571 (197. 7) 
522402.0 3712378.0 4.60181 I 55, 19) 511277.0 3714176.0 6.06490 1233, 6) 
512277.0 3714176.0 5.97348 1223,20) 513277.0 3714176.0 4.16187 1217,23) 
514277 .o 3714176.0 6.16211 1312, 9) 515277.0 3714176.0 1.62226 1248, 13) 
516277.0 3714176.0 9.40197 I 15,14) 517277.0 3714176.0 10.03928 1235, 7) 

518277.0 3714176.0 5.06967 (152,14) 519277.0 3714176.0 4.50015 1206, 9) 
520277.0 3714176.0 6.18189 ( 24, 9) 521277.0 3714176.0 5.28543 ( 83,19) 
522277.0 3714176.0 5.90442 (175,20) 511277.0 3715176.0 8.37874 1241, 2) 
512277.0 3715176.0 12.09345 1229,21) 513277.0 3715176.0 6.62041 (118,7) 
514277.0 3715176.0 9.74021 1250, 19) 515277.0 3715176.0 10.29395 1218, 1) 
516277 .o 3715176.0 6.30510 I 15,14) 517277.0 3715176.0 6.39428 1360, 9) 
518277.0 3715176.0 7.23793 (152, ll 519277.0 3715176.0 4.11580 1153, 8) 
520277 .o 3715176.0 4.16237 (157, 4) 521277.0 3715176.0 5.35996 (197,24) 
522277.0 3715176.0 5.66271 (184,24) 511277.0 3716176.0 11.99553 1230,21) 
512277.0 3716176.0 7.13180 (171 ,20) 513277 .o 3716176.0 10.09604 (160,7) 
514277.0 3716176.0 11.51194 1230,22) 515277.0 3716176.0 11.19132 1234,23) 
516277.0 3716176.0 4.91320 (148, I> 517277 .o 3716176.0 4.70452 1221, 7) 
518277.0 3716176.0 4.84217 (145,20) 519277.0 3716176.0 5. 77136 (152, 8) 
520277.0 3716176.0 5.38187 I 54,21) 521277.0 3716176.0 4.71508 (157, 4) 



IIGH 
1•HR 

SGRDUH 1 

- I. P. • CMD£11· • CD ICRE£1 • 111'1/LCIIG 1115 IIIIAIIY -
• IIGII!ST 1•110UR AVERAGE COMC£NTlATIOII (IIICICIGlAIIS/CUIIC IETER) • 

• FRCII AlL SOURCES • 
• fOI TilE DISCIETE IECEPTCII POINTS • 

• I • . ' 0 COM • (DAY, ... ) • I • . '0 COM • (DAY, ... ) . . . --. . . . . . -. . . . . . . . . . . . . . . . . . . . . . -. . . . . . . . . . . . . . . . . . . . . . . ------
522277.0 3716176.0 4.61217 ( 23, 11) 511277.0 mn76.o 9.42135 (171,20) 

512277.0 3717176.0 10.16910 (231,24) 513277.0 3717176.0 11.75126 (216, 4) 

514277.0 3717176.0 11.94816 (111,21) 515277.0 3717176.0 7.34367 (213, 1) 

516277.0 3717176.0 5.24951 (194,20) 517277.0 3717176.0 4.fl952 (231, 7) 

511277.0 3717176.0 6.05649 (201, 1) 519277.0 3717176.0 6.50194 (115, 2) 

520277.0 3717176.0 5.64456 ( 70,20) 521277.0 3717176.0 4.15497 (195,20) 

522277.0 3717176.0 4.49921 (195,1) 511277.0 3713176.0 7.47616 (199,20) 

512277.0 3713176.0 5.71792 (202,23) 513277.0 3713176.0 5.09479 (216,17) 

514277.0 3713176.0 6.12977 (265,13) 511277.0 3712116.0 5.61161 ( 31,11) 

512277.0 3712176,0 5.19614 (240, 7) 513277.0 3712176.0 5.44211 (252,13) 

514277.0 3712176.0 6.41910 (200,17) 511277.0 3711176.0 7.91912 (294,24) 

512277.0 3711176.0 11.11912 (255,22) 513277.0 3711176.0 5.45170 ( 26, 6) 

514277.0 3711176.0 6.59758 (219,11) 511277.0 3709571.0 11.44559 (199, 5) 

512277.0 3709371.0 11.41979 (298, 1) 513277.0 3709371.0 9.92016 (258,19) 
514277.0 3709378.0 10.79849 (114,20) 515277.0 3709571.0 10.23209 (289, 3) 

516277.0 3709371.0 7.21675 (302, 17) 517277.0 3709378.0 5.69727 (143, 16) 
518277.0 3709378.0 10.65508 ( 95,19) 519277.0 3709378.0 7.61585 (137, 7) 
520277.0 3709378.0 S.01m (183, 7) 521277.0 3709378.0 4.66164 ( 76, 7) 

522277.0 3709378.0 5.26531 (147, 9) 511277 .o 3708378.0 10.12180 (123,23) 
512277.0 3708378.0 7.90762 (299, 1) 513277.0 3708378.0 12.11843 (352, 8) 
514277.0 3708378.0 11.29m (198, 3) 515277.0 3708378.0 a. 17470 (294,18) 
516277.0 3708378.0 6.28414 (365, 12) 517277.0 3708378.0 11.16340 (269, 3) 
518277.0 3708378.0 8.26373 (136,24) 519277.0 3708378.0 4.58316 (134,21) 
520277.0 3708378.0 5.95716 (137, 7) 521277.0 3708371.0 4.62057 ( 5,18) 
522277.0 3708378.0 5.32799 (118, 3) 511277.0 3707378.0 9.03130 ( 59, 2) 
512277.0 3707378.0 10.36921 (275,18) 513277.0 3707378.0 11.11112 (245, 5) 
514277.0 3707378.0 10.60119 (143,20) 515277.0 3707378.0 11.60225 (211,23) 
516277.0 3707378.0 1.87916 (293,18) 517277.0 3707378.0 11.13609 (293,19) 
518277.0 3707378.0 7.48166 (365,20) 519277.0 3707378.0 5.60511 (114, 7) 
520277.0 3707378.0 4.77051 (170, 3) 521277.0 3707378.0 4.70233 (137, 7) 

522277.0 3707378.0 5.09390 (173,20) 511277.0 3706378.0 11.00821 (289, 1) 
512277.0 3706378.0 11.31190 (129, 7) 513277.0 3706378.0 10.76661 ( 33,23) 
514277.0 3706378.0 11.30387 (214, 3) 515277.0 3706371.0 11.42269 (128,23) 
516277.0 3706378.0 9.18660 (293, 18) 517277.0 3706378.0 7.91396 (163,20) 
518277.0 3706378.0 10.98837 (203, 5) 519277.0 3706371.0 5.43713 (136,24) 
520277.0 3706378.0 4.66159 (358, 4) 521277.0 3706378.0 5.74682 (170, 3) 
522277.0 3706378.0 4.80190 (171,21) 523277.0 3706378.0 4.80849 (326, 1) 
522402.0 3710378.0 4.51571 (237, 6) 522402.0 3711371.0 5.58571 (197, 7) 



! 
IIGH 

1•HR 
IGROUH 1 

- I. P. • CMD£1 • CD ICI££1 • IIIY/LOIIG 1915 IIIIAIY -
• IIGHEST t·IICIUR AVOAGE IXIICEITIATIOII (lllctOGIAIIS/CUIIC IETER) • 

• FICIN AI.L IIIIURCES • 
• fill TilE DISCR£TE RECEPTOII I'OIIITI • 

•I• . '. CCIII. CDAY,IICIUR) • I • . ' . lXII. CDAY,IICIUR) . . . . -. . -. -. . . . . . . ----. . . --. . . . . . . . . -. . . . . . . . . . . . . . . . . . . . . . . . . -. . 
522402.0 3712371.0 4.60111 ( 55,19) 511277.0 3714176.0 6.06490 em, 6l 
512277.0 3714176.0 5.97341 (223,20) 513277.0 3714176.0 4.161117 (217,23) 
514277.0 3714176.0 6.16211 (312, 9) 515277.0 3714176.0 1.62226 (241,13) 
516277.0 3714176.0 9.40197 ( 15,14) 517277.0 3714176.0 10.03921 (235, 7) 
511277.0 3714176.0 5.06967 (132,14) 519277.0 3714176.0 4.50015 (206, 9) 

520277.0 3714176.0 6.11189 ( 24, 9) 521277.0 3714176.0 5.2154J ( 13,19) 
522277.0 3714176.0 5.90442 (175,20) 511277.0 3715176.0 1.37174 (241, 2) 
512277.0 3715176.0 12.09545 (229,21) 513277.0 3715176.0 6.62041 (111, 7) 
514277.0 3715176.0 9.74021 (250,19) 515277.0 37151:"6.0 10.29395 (218, , 
516277.0 3715176.0 6.30510 r 15,14> 517277.0 3715176.0 6.39428 (360, 9) 
516277.0 3715176.0 7.23793 (152, ll 519277.0 3715176.0 4.11510 (153, ll 
520277.0 3715176.0 4.16237 (157, 4) 521277.0 3715176.0 5.35996 (197,24) 
522277.0 3715176.0 5.66271 (184,24) 511277.0 3716176.0 11.99553 (230,21) 
512277.0 3716176.0 7.13110 (171,20) 513277.0 3716176.0 10.09604 (160, 7) 
514277.0 3716176.0 11.51194 (230,22) 515277.0 3716176.0 11.19132 (234,23) 
516277.0 3716176.0 4.91320 (141, I) 517277.0 3716176.0 4.70452 C221, 7) 
518277.0 3716176.0 4.84217 (145,20) 519277.0 3716176.0 5.77136 (152, 8) 
520277.0 3716176.0 5.31187 ( 54,21) 521277.0 3716176.0 4.71508 (157, 4) 
522277.0 3716176.0 4.61217 ( 23, 18) 511277.0 3717176.0 9.42135 (171,20) 
512277.0 3717176.0 10.86910 (231,24) 513277.0 3717176.0 11.75126 (286, 4) 
514277.0 3717176.0 11.94816 (111,21) 515277.0 3717176.0 7.54367 (213, 1) 
516277.0 3717176.0 5.24958 (194,20) 517277.0 3717176.0 4.98952 (231, 7) 
518277.0 3717176.0 6.05649 (208, 1) 519277.0 3717176.0 6.50194 (185, 2) 
520277.0 3717176.0 5.64436 ( 70,20) 521277.0 3717176.0 4.85497 (193,20) 
522277.0 3717176.0 4.49921 (195, 1) 511277.0 3713176.0 7.47616 (199,20) 
512277.0 3713176.0 5.78792 (202,23) 513277.0 3713176.0 5.09479 (286,17) 
514277.0 3713176.0 6.12977 (265,13) 511277.0 3712176.0 5.61161 ( 38,18) 
512277.0 3712176.0 5.89684 (240, 7) 513277.0 3712176.0 5.44288 C252, 13> 
514277.0 3712176.0 6.48910 (200,17) 511277.0 3711176.0 7.98982 (294,24) 
512277.0 3711176.0 11.88912 (255,22) 513277.0 3711176.0 5.45870 ( 26, 6) 
514277.0 3711176.0 6.59758 (289,11) 516500.0 3708100.0 10.98670 ( 98,23) 
518100.0 3709350.0 10.57431 ( 7,24) 514500.0 3708800.0 11.12274 (298,18) 
517300.0 3714400.0 10.70617 (221, 4) 



2liD HIGH 
1·HR 

IGRCJUPI 1 
- 1. P. • CAIDEII • CO ICIEEll • IIIV/LIIIIG 1115 IIUIY -

• IECOIC IIGIEIT 1•11Cut AVEIAGE COHCEIITIATICIII (IIIClCIGIAIIS/CUIIC IIETU) • 
• FRCIII ALL IQJRCES • 

• fGR Til£ DllcaETE IECEPTGI PDIITI • 

• • • . ' . COH • (DAY ,IICIUtl • • • • y • COH. CDAY ,IICIUt) . . . . . . . . -. . . . . . . . . -. . . . . . . . . . . . . . -. . . . . . . . . . . . . . . . . . . . . . . . . . ---. 
516276.1 3711371.0 7.93475 ( 19,23) 516411.0 3712159.0 17.11345 ( 62, 11) 
516479.3 3711159.0 6.32257 (197, ,, 516479.3 3711378.0 9.35909 ( 95,13) 
517079.3 3711371.0 5.40113 (105, 13) 517079.3 3711549.0 4.64509 CZZZ,14l 
517550.5 3711418.0 6.19102 (151,11) 517530.5 3711317.0 6.35105 (159, 13) 
511743.9 3711171.0 5.79362 (277, 12) 511743.9 3711573.0 5.95435 (121, 12) 
519914.6 3711573.0 4.71312 (197, 7) 519914.6 3711171.0 5.01378 (264,11) 
520304.1 3711171.0 4.91507 (305, 7) 520504.1 3711024.0 4.93010 (140, 6) 
520707.2 3711024.0 4.12397 (140, 6) 520117.0 3711621.0 5.16201 (351,19) 
520402.3 3712176.0 3.94264 (202,15) 511707.2 3712176.0 6.00425 (221,16) 
51&707.2 3712050.0 5.93938 (229,10) 511280.4 3712030.0 6.47639 (142, 9) 
511280.4 3712250.0 6.36464 ( 91, 13) 518060.9 3712335.0 6.21477 ( 91,13) 
518060.9 3712878.0 6.49715 (236,10) 517426.1 3712871.0 7.11422 (207, 9) 
517426.8 3713079.0 7.70473 (210,12) 516993.9 3713079.0 7.80728 (151, 12) 
516993.9 3713280.0 6.98006 (156,10) 516403.7 3713280.0 1.28007 (149, 13) 
516603.7 3712884.0 6.66459 (185,13) 516372.0 3712884.0 7.35952 ( 62,16) 
516372.0 3712798.0 7.21958 (160,14) 516256.2 3712774.0 7.62427 (235, 12) 
516276.8 3711378.0 7.93475 ( 19,23) 516264.6 3712122.0 11.80752 ( 85,12) 
516264.6 3711598.0 17.46457 (191,22) 516008.5 3712006.0 a. 18987 ( 96,13) 
516001.5 3712122.0 6.70599 ( 96,13) 516115.2 3712189.0 11.63042 (112,20) 
516179.3 3712061.0 14.35501 (112,20) 516179.3 3712122.0 15.39152 (111,11) 
516264.6 3712122.0 18.80752 ( 85, 12) 515277.0 3711278.0 6.86488 (241,12) 
515377.0 3711278.0 7.19730 (241,12) 515477.0 3711278.0 7.36284 (198, 14) 
515577.0 3711278.0 6.98638 (198,12) 515677.0 3711278.0 7.27441 (164,14) 
515m.o 3711278.0 7.57767 (164,14) 515877.0 3711278.0 6.31909 (164,14) 
515977.0 3711278.0 7.26367 (164,13) 516077.0 3711278.0 9.01974 (301,13) 
516177.0 3711278.0 11.11840 ( 20, 7) 516277.0 3711278.0 7.93112 ( 20, 4) 

' 516377 .o 3711278.0 9.59752 (323,21) 516477 .o 3711278.0 9.02632 ( 20, 5) 
.! 516577.0 3711278.0 8.53875 (214,14) 516477.0 3711278.0 7.54520 (214,14) 

516m.o 3711278.0 8.31051 ( 95,13) 516877.0 3711278.0 7.30433 (197,11) 
516977.0 3711278.0 6.20160 (134,15) 517077.0 3711278.0 6.40200 (136, 13) 
517177.0 3711278.0 6.30951 (105,13) 515277.0 3711178.0 7.39786 (198,14) 
515377.0 3711178.0 7.55393 (198, 14) 515477.0 3711178.0 7.29288 (198, 12) 
515577.0 3711178.0 7.20117 (180, 14) 515677.0 3711178.0 7.54705 (123, 11) 
515m.o 3711178.0 6.64400 (164, 14) 515877.0 3711178.0 6.84804 (201, 14) 
515977.0 3711178.0 8.03845 (164, 13) 516077.0 3711171.0 8.38095 (164, 13) 
516177.0 3711178.0 8.08739 (164, 13) 516277.0 3711178.0 7.00835 (230,11) 
516377 .o 3711178.0 5.95335 (303,12) 516477.0 3711171.0 6.95841 (164,14) 
516577.0 3711178.0 8.54338 (214,14) 516477.0 3711171.0 6.59065 (197, 11) 



2IID HIGH 
1·HR 

IGROUPI 1 
- 1. P. • -EI • CD ICIEEI • IHV/LIIIG 11115 IIIIAitT -

• IECIIID IIGIIEST t•IIOUl AVERAGE CDICEITIIATJCII CIUCIOGIIAIIS/CUIIC IIETEI) • 
• FRCIII ALL IOURCES • 

• Fill THE DlstRETE RECEPTIII PDJITI • 

• X • . '. CDI. CDAT ,IICIUR) • X • . ' . CDI. (DAT ,HOUR) . . . . . . . . . . . . -. . . --. --. . . -. . . . -. . . . . . . . . . . . . . . . - . . . . . . -. . . . . . . . . . 
516m.o 3711171.0 6.45343 (220, 14) 516177.0 3711171.0 7.20308 (197, 11) 
516977.0 3711171.0 5.91921 (220,14) 517077.0 3711171.0 6.09041 (224, 12) 
517177.0 3711171.0 6.16094 (136, 13) 515277.0 3711071.0 7.27072 (191,14) 
515377.0 3711071.0 7.34091 (191, 12) 515477.0 3711071.0 7.17192 (110, 14) 
515577.0 3711071.0 7.69207 (191, 12) 515677.0 3711071.0 6.69538 (199, 11) 
515m.o 3711071.0 7.49062 (237, 13) 515177.0 3711071.0 7.00219 (220, 13) 
515977.0 3711071.0 7.60186 (208,14) 516077,0 3711071,0 7.28172 (164, 13) 
516177.0 3711071.0 7.96828 (230, 11) 516277.0 3711071.0 7.49907 (166,14) 
516377.0 3711071.0 5.91358 (128,14) 516477.0 3711078.0 6.96950 (166,14) 
516577.0 3711078.0 7,89168 (144, 12) 516677.0 3711078.0 6.68252 (224,14) 
516m.o 3711078.0 6.32781 (220,14) 516877.0 3711071.0 6.75171 (220,14) 
516977.0 3711078.0 6.26838 (220,14) 517077.0 3711078.0 6.19628 (163,14) 
517177.0 3711078.0 6.72841 (163, 14) 515277.0 3710978.0 7.29191 (299,13) 
515377.0 3710978.0 7.39593 (110, 14) 515477.0 3710978,0 7.06092 (191,12) 
515577.0 3710978.0 6.92113 (199,11) 515677.0 3710978.0 7.38652 (237, 13) 
515m.o 3710978.0 8.07618 (237, 13) 515877.0 3710978.0 7.55846 ( 97,12) 
515977.0 3710978.0 7.66248 (301, 13) 516077.0 3710978.0 a. 19095 ( 20, 7) 
516177.0 3710978.0 9.16956 ( 19,22> 516277.0 3710978.0 7.09477 (187, 14) 
516377.0 3710978.0 7.06742 (128,14) 516477.0 3710978.0 6.22256 (166,14) 
516577.0 3710978.0 7.94569 (144,12) 516677.0 3710978.0 7.04788 (144, 12) 
516m.o 3710978.0 6.81881 (105, 11) 516877.0 3710978.0 6.12769 (220, 14) 
516977.0 3710978.0 7.01076 ( 42,15) 517077 .o 3710978.0 6.59614. (163,15) 
517177.0 3710978.0 6.80449 ( 95,15) 515277.0 3710878.0 7.12225 (180,14) 
515377.0 3710878.0 6.80335 (198,12) 515477.0 3710878.0 6.65617 (123, 11) 
515577.0 3710878.0 6.67944 (237,13) 515677.0 3710878.0 8.03859 (237,13) 
51sm.o 3710878.0 9.18706 ( 97, 12) 515877.0 3710878.0 8.89751 (301, 1) 
515977.0 3710878.0 9.08206 (301,10) 516077.0 3710878.0 10.52301 ( 19,22) 
516177 .o 3710878.0 8.36213 ( 19,23) 516277.0 3710878.0 7.56267 (187,14) 
516377.0 3710878.0 7.30094 (187,13) 516477.0 3710878.0 6.85193 (163,13) 
516577.0 3710878.0 8.46942 (197,12) 516677.0 3710878.0 8.92326 (179,13) 
516m.o 3710878.0 8.66616 (179,12) 516877.0 3710878.0 7.53389 (105,11) 
516977.0 3710878.0 7.15264 ( 42,15) 517077.0 3710878.0 6.72253 ( 42,15) 
517177.0 3710878.0 7.00163 (163,15) 515277.0 3710778.0 6.59759 (135,13) 
515377.0 3710778.0 6.38690 (256,15) 515477.0 3710778.0 6.58111 (197,16) 
515577.0 3710778.0 7.19973 (237,13) 515677.0 3710778.0 7.88168 ( 97, 12> 
515m.o 3710778.0 9.99008 ( 97,12) 515877.0 3710778.0 10.38524 (301, 13) 
515977.0 3710778.0 10.64165 (301,,) 516077.0 3710778.0 13.01321 (147,11) 
516177.0 3710778.0 8.53681 (114, 15) 516277.0 3710778.0 8.05744 (300,23) 

} 



2110 HIGH 
1•HR 

SQICUPf 1 
- I. P. • CMID£1 .. • CO ICU£1 • IHV/LOIIG 1915 IIIARY -

* IECIIIID IIGHEST 1·- AVDAGE CONC£11AATICII CIUCIIOGAAIIS/aJIIC IIE1El) • 
* fRill ALL SOURCES * 

* fill TIE DISCRETE lECEPTIIl POINTS * 

~.X • . '. CON. CDAY, ... ) • II • . ' . CON. CDAY,IKIUR) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - . -. . . . 
516377.0 :5710771.0 7.74315 (121,14) 516477.0 mo77I.O 7.55156 (164,14) 
516577.0 3710771.0 1.91711 (179,14) 516677.0 mo771.o 10.92922 (179,13) 
516m.o 3710771.0 7.11293 c 42,17) 516177.0 3710771.0 10.31711 (179,12) 
516977.0 3710771.0 7.79618 (105, 11) 517077.0 3710771.0 9.72334 (266, 13) 

i 
517177.0 3710771.0 7.01012 C163, 15) 515277.0 3710671.0 6.46141 C199,11) 

,, 515377.0 3710671.0 6.47141 C199,11) 515477.0 m0671.o 7.02947 (274,11) 
515577.0 3710671.0 7.24932 (237, 13) 515677.0 3710671.0 7.91342 C197, 16) 
515m.o 3710671.0 9.35016 c 20, 6) 515877.0 3710671.0 10.17353 (301, 2) 
515977.0 3710671.0 . 11.11232 c 20, 7) 516077.0 3710618.0 12.71763 (191,22) 
516177.0 3710671.0 9.93295 1302,20) 516277.0 3710671.0 I. 19710 1300,23) 
516377 .o 3710671.0 7.83692 1302,13) 516477.0 3710671.0 7.57701 (164,14) 
516577.0 3710671.0 9.29406 1207,17) 516677,0 3710671.0 10.79164 (179,13) 
516m.o 3710671.0 1.88363 1207,171 516177.0 3710671.0 9.38126 (179,12) 
516977.0 3710671.0 1.18106 I 42,17) 517077.0 3710671.0 7.53537 1266,13) 
517177.0 3710671.0 7.56952 I 42,15) 515277.0 3710571.0 6.85684 1223,15) 
515377.0 3710578.0 7.09765 1274,11) 515477.0 3710571.0 7.54864 I 20, 2) 

i 515577.0 3710578.0 1.40957 I 97, 12) 515677.0 3710578.0 8.91337 I 97,12) 
515m.o 3710578.0 10.79902 1301,13) 515877.0 3710578.0 11.56589 1301,12) 
515977.0 3710578.0 11.81157 (301, 8) 516077.0 3710578.0 10.52537 (301, 4) 
516177.0 3710578.0 10.91373 (191,22) 516277.0 3710578.0 9.17335 (302, 19) 
516377.0 3710578.0 9.59855 (323,21) 516477.0 3710578.0 8.50726 (137 ,15) 
516577.0 3710578.0 9.45586 (183,22) 516677.0 3710578.0 10.09864 1179,13) 

i 516m.o 3710578.0 9.05769 (179,13) 516177.0 3710578.0 7.25006 ( 43,12) 
. ! 516977.0 3710578.0 7.87132 ( 42,17) 517077.0 3710571.0 6.64646 (151,16) 

517177.0 3710578.0 6.92141 (266,13) 515277.0 3710478.0 6.70566 (223,17) 
515377.0 3710478.0 7.61378 (274,11) 515477.0 3710471.0 1.21094 (106,12) 
515577.0 3710478.0 1.71673 (301, 1) 515677.0 3710478.0 9.70940 I 20, 6) 
515m.o 3710478.0 10.37930 (301,17) 515877.0 3710471.0 12.51361 (301,11) 
515977.0 3710478.0 12.64619 1301, 9) 516077.0 3710478.0 11.72712 (301, 4) 
516177.0 3710478.0 10.91265 (301, 7) 516277.0 3710478.0 10.13014 (302,19) 
516377 .o 3710478.0 9.38056 (323,21) 516477.0 3710478.0 9.06518 (302,13) 
516577.0 3710478.0 9.24934 (183,22) 516677.0 3710471.0 9.82883 (179,14) 
516m.o 3710478.0 9.72014 (179,13) 516177.0 3710471.0 6.98074 (179,13) 
516977.0 3710478.0 1.60574 (179,12) 517077.0 3710471.0 7.43184 1158,16) 
517177.0 3710478.0 6.56707 (114, 7) 515277.0 3710378.0 7.09852 (274,11) 
515377.0 3710378.0 6.15886 (106,12) 515477.0 3710378.0 1.23742 (106,12) 
515577.0 3710378.0 9.07121 I 97,12) 515677.0 3710371.0 10.13450 (301, 1) 
515m.o 3710378.0 11.71632 (301,13) 515877.0 3710371.0 12.25997 (301,11) 

I 
I 

. _) 



2IID HIGH 
1•HR 

IGRCIJH 1 
- 1. P. • CNUI( • CO sca££M • IHVILIIIG 1915 IIIIAIY -

* RCOIID II&II!IY 1·- AVERAGE CIIIC£MYRATIIII (IIICIOGRAIIS/CUIIC IIETER> • 
* FROM ALL ICIURC£1 * 

* Fill THE OISCIETE IEC£PTOR PDIITI * 

• X • . ' . CON. CDAY,-) • X • . ' . CCII. (DAY ,IICIUII) . . . . . . . . . . . . . . . . . . -. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -. . 
515977.0 3110371.0 12.45393 (301, 9) 516077.0 3110371.0 10.51401 (302,18) 
516177.0 3110371.0 9.75001 (301, 7> 516277.0 3710371.0 9.01431 (302, 19) 
516377.0 3710378.0 1.26916 (323,21) 516477.0 3110371.0 7.90968 (245,12) 
516577.0 3710378.0 1.45625 (163, 13) 516677.0 3710371.0 1.17400 ( "· 15) 
516m.o 3710371.0 9.47705 (179, 13) 516177.0 3710371.0 1.37102 (179, 13) 
516977.0 3110371.0 7.32697 (179, 12) 517077.0 3110371.0 7.15227 ( 42, 17) 
517177.0 3710378.0 6.62375 (158,16) 515277.0 3712276.0 5.14442 (113,14) 
515377.0 3712276.0 6.35511 (231,13) 515477.0 3712276.0 7.11119 (113,12) 
515577.0 3712276.0 7.72923 (216, 12) 515677.0 3712276.0 1.50953 (239,13) 
515m.o 3712276.0 7.78916 (165,14) 515877.0 3712276.0 4.76250 (239, 13) 
515977.0 3712276.0 2.14075 ( 9,19) 516077.0 3712276.0 6.00369 (111,11) 
516177.0 3712276.0 7.61404 (150, 12) 516277.0 3712276.0 12.96121 (133, 18) 
516377.0 3712276.0 10.94194 (150,14) 516477.0 3712276.0 6.90710 ( 62,11) 
516577.0 3712276.0 10.59341 ( 94,12) 516677.0 3112276.0 9.97913 ( 69,13) 
516m.o 3712276.0 5.77239 (206,14) 516177.0 3712276.0 8.21175 (189, 12) 
516977.0 3712276.0 a. 11485 (113, 11) 517077.0 3712276.0 7.66234 (217,13) 
517177.0 3712276.0 6.78659 (164, 11) 515277.0 3712376.0 7.11735 (231,13) 
515377.0 3712376.0 7.75706 (231, 13) 515477.0 3712376.0 7.61341 (238, 13) 
515577.0 3712376.0 7.32022 (239,13) 515677.0 3712376.0 7.92798 (239,13) 
515m.o 3712376.0 7.39396 (234,12) 515877.0 3712376.0 5.92919 (209, 14) 
515977.0 3712376.0 8.69567 (112,20) 516077.0 3712376.0 8.65670 (133,20) 
516177.0 3712376.0 12.05308 (150,12) 516277.0 3712376.0 11.00052 (109,13) 
516377.0 3712376.0 11.03176 (150,14) 516477.0 3712376.0 6.79697 ( 62,18) 
516577.0 3712376.0 a. 75844 ( 93,12) 516677.0 3712376.0 8.55175 ( 69,13) 
516m.o 3712376.0 7.57377 ( 94, 13) 516177 .o 3712376.0 8.16384 (145,11) 
516977.0 3712376.0 7.87860 (113,11) 517077.0 3712376.0 7.15102 (113,11) 
517177 .o 3712376.0 6.62432 (217,13) 515277.0 3712476.0 7.61419 (238,13) 
515377.0 3712476.0 7.38516 ( 96,13) 515477.0 3712476.0 6.42212 (181,11) 
515577.0 3712476.0 6.71510 (186,14) 515677.0 3712476.0 7.57607 (186,14) 
515m.o 3712476.0 7.26940 (186,14) 515877.0 3712476.0 7.06934 (186,12) 
515977.0 3712476.0 8.13256 (186,12) 516077.0 3712476.0 6.73441 (248,13) 
516177.0 3712476.0 10.95237 (253,18) 516277.0 3712476.0 8.98296 (109, 13) 
516377.0 3712476.0 9.49071 (149,13) 516477.0 3712476.0 6.92170 (231,13) 
516577.0 3712476.0 6.04618 (231,13) 516677.0 3712476.0 8.22040 (189,13) 
516m.o 3712476.0 8.35180 ( 69,13) 516177.0 3712476.0 7.50548 (193,13) 
516977.0 3712476.0 7.32514 (206,14) 517077.0 3712476.0 7.26557 (195,14) 
517177.0 3712476.0 7.05077 (207,12) 515277.0 3712576.0 6.99425 (209,13) 
515377.0 3712576.0 6.82525 (181,11) 515477.0 3712576.0 6.50765 (244,12) 

I ! 

< ! 



2IID HIGH 
1•HR 

SGROUPI 1 
- 1. P. • CAII)EM. • CD II:IEEM • 11111/LCIIG 191S IIIIAIIY -

• SECIIII HIGHEST t•MCUt AVERAGE CDMCENTRATICII (IIICIDGRAIIS/MIC IIETER) • 
• FROM ALL SOURCES • 

• fill TilE DISCRETE IECEPTOit I'OIITI • 

' ••• . '. CDM. (DAY,MCUt) • • • . ' . CDM. CDAY,IICIUR) . . . . -- ..... -....•••.. -............... -.. -- ....•.•••... -.......... 
515517.0 1712576.0 6.57179 (234, 12) 515677.0 S712576.D 6.8064 (116,14) 
S15m.o 1712576.0 7.03551 (127, 12) 515177.0 1712576.0 1.02757 (127,12) 
515977.0 1712576.0 7.40294 C135,14) 516077.0 1712576.0 7.15619 (160,11) 
516177.0 3712576.0 9.04900 C109,13) 516277.0 3712576.0 7.40715 (109, 13) 
516377.0 1712576.0 1.47421 (160,14) 516477.0 1712576.0 1.51401 (149,13) 
516577.0 3712576.0 7.33756 ( 93,12) 516677.0 3712576.0 7.30788 ( 93,12) 
516m.o 3712576.0 7.57314 (177,14) 516177.0 3712576.0 7.75502 ( 69,13) 
516977.0 3712576.0 6.17617 (193,13) 517077.0 3712576.0 6.63994 (151,14) 
517177.0 3712576.0 7.46977 (195,14) 515277.0 3712676.0 6.31148 (181, 11) 
515577.0 3712676.0 6.20720 (209, 12) 515477.0 3712676.0 6.60479 (255, 12) 
515577.0 3712676.0 6.75102 (171, 14) 515677.0 3712676.0 6.19012 (209, 14) 
515m.o 3712676.0 6.63123 (242, 13) 515877.0 3712676.0 7.21191 (135,14) 
515977.0 3712676.0 7.13766 (124, 11) 516077.0 3712676.0 7.15072 (150,12) 
516177.0 3712676.0 8.91677 (133,11) 516277.0 3712676.0 7.93091 (235, 12) 
516377.0 3712676.0 8.49061 (160,14) 516477.0 3712676.0 8.31129 (231,13) 
516577.0 3712676.0 7.32100 (195,12) 516677.0 3712676.0 6.50634 (119. 13) 
516m.o 3712676.0 7.00936 (189, 13) 516177.0 3712676.0 7.03206 ( 94,12) 
516977.0 3712676.0 8.24931 ( 69,13) 517077.0 3712676.0 6.92965 C206, 13) 
517177.0 3712676.0 7.11180 (195, 14) 515277.0 3712776.0 6.15057 (209,12) 
515377.0 3712776.0 6.27311 (255, 12) 515477.0 3712776.0 6.50084 (171. 14) 
515577.0 3712776.0 6.42752 (221,12) 515677.0 3712776.0 5.73103 (139,16) 
515m.o 3712776.0 6.03473 (124, 13) 515877.0 3712776.0 6.50750 (135, 14) 
515977.0 3712776.0 7.28724 (112, 15) 516077.0 3712776.0 7.01635 (133,11) 
516177.0 3712776.0 7.42209 (133,11) 516277.0 3712776.0 7.57135 (235, 12) 

.. -! 516377.0 3712776.0 7.44066 (160,14) 516477.0 3712776.0 7.39512 (167, 14) 
516577.0 3712776.0 6.62517 (195,12) 516677.0 3712776.0 6.24537 (193,12) 
516m.o 3712776.0 6.74638 ( 93,12) 516177.0 3712776.0 7.00001 ( 94,12) 
516977.0 3712776.0 7.80983 ( 94, 12) 517077 .o 3712776.0 1.51871 ( 94, 13) 
517177.0 3712776.0 7.06023 (206,13) 515277.0 3712876.0 6.10952 C255, 12> 
515377.0 3712876.0 6.41261 (171, 14) 515477.0 3712876.0 6.24981 (221,12> 
515577.0 3712876.0 5.72006 (139, 16) 515677.0 3712876.0 6.01399 (260,11) 
515m.o 3712876.0 5.49894 (130,15) 515877.0 3712876.0 6.53711 (249, 13) 
515977.0 3712876.0 6.80976 (112,15) 516077.0 3712876.0 8.21167 (133, 11) 
516177.0 3712876.0 6.74367 (133,11) 516277.0 3712876.0 6.61062 (235, 12) 
516377.0 3712876.0 6.66191 (146,13) 516477.0 3712876.0 6.75367 (150,14) 
516577.0 3712876.0 6.31899 (193,12) 516677.0 3712876.0 6.14650 ( 93, 12) 
516m.o 3712876.0 6.05273 (250,12) 516177.0 3712876.0 6.85207 (250,12) 
516977.0 3712876.0 7.08870 (175,14) 517077.0 3712876.0 8.49697 ( 69,13> 

I 
I 



' . ' 

2IID HIGH 
I•HR 

IGRCUH , 
- I. P. • CNI)EJi • CD ICIEEN • IIIV/UIIIG 1915 IIIIAIIY -

I 
. ' 

• IECOIID •IGHEIT I•IICIUl AVERAGE CCIIICENTRATICIII CIIICIOGRMS/CUIIC IIETEI) • 
• Filii ALL IIIJICES • 

• fill TilE DISCIETE IECEPTIII POliTI • 

• • • • y • CCIII • (DAY ,IICIUl) • • • . ' . CCIII. CDAY ,IICIUl) . . . . . . . . . -. . . -. . . . . -. . . . . . -. . . . . . . . . . . . -. . . -. . . . . . . . . . . . . . . . . . -. 
51n77.o 3712876.0 7.113447 c "· 13) 515277.0 3n2976.o 6.13797 un, 14> 
515377.0 3712976.0 6.16398 un, 14> 515477.0 3712976.0 5.71415 (139, 16) 
515577.0 3712976.0 6.01113 (133,19) 515677.0 3712976.0 6.14431 (141, 11) 
515777.0 3712976.0 6.23279 (234, 13) 515877.0 3712976.0 7.11247 (249, 13) 
515977.0 3712976.0 7.45016 (149, 14) 516077.0 3712976.0 1.10555 (133, 11) 
516177.0 3712976.0 6.12340 (133, ,, 516277.0 3712976.0 6.17292 (140, 14) 
516377.0 3712976.0 6.91791 (146,13) 516477.0 3712976.0 7.47063 (150, 14) 
516577.0 3712976.0 6.71142 (126, II> 516677.0 3712976.0 5.95041 (176, 13) 
516777.0 3712976.0 6.29094 (235,14) 516177.0 3712976.0 7.49471 c 93,12) 
516977.0 3712976.0 7.01063 Cl52, I> 517077.0 3712976.0 7.54166 C152, I> 
517177.0 3712976.0 1.04745 c 69,13) 515277.0 3713076.0 6.04551 (261,15) 
515377.0 3713076.0 6.11063 C265, 15> 515477.0 3713076.0 6.29176 (101, 13) 
515577.0 3713076.0 5.64128 (148,11) 515677.0 3713076.0 6.16498 (148,13) 
515777.0 3713076.0 6.42522 (148,12) 515877.0 3713076.0 6.62828 (249,13) 
515977.0 3713076.0 7.01300 (149,14) 516077.0 3713076.0 7.52448 (150,12> 
516177.0 3713076.0 6.46317 (109,11) 516277.0 3713076.0 6.18085 (140,14) 
516377.0 3713076.0 6. 74503 (146,13) 516477.0 3713076.0 7.19737 (150,14) 
516577.0 3713076.0 6.94002 (151,13) 516677.0 3713076.0 6.56311 (176,13) 
516777.0 3713076.0 6.73412 (235,14) 516177.0 3713076.0 6.40233 (212,14) 
516977.0 3713076.0 7.27584 (151,12) 517077.0 3713076.0 7.67052 (151,11) 
517177 .o 3713076.0 8.07816 ( 94,12) 515277.0 3713176.0 6.23876 (265,14) 
515377.0 3713176.0 6.33822 (101,13) 515477.0 3713176.0 6.21351 (260,11) 
515577.0 3713176.0 6.38412 (148,13) 515677.0 3713176.0 6.18718 (148,11) 

i 515777.0 3713176.0 6.72823 (265,12) 515877.0 3713176.0 6. 72341 (149,14) ! 
515977.0 3713176.0 7.29143 (248,12) 516077.0 3713176.0 8.21366 (109,13) 
516177.0 3713176.0 6.79542 (109,11) 516277.0 3713176.0 6.73171 (140,14) 
516377.0 3713176.0 6.80791 (146, 13) 516477.0 3713176.0 7.99389 (149,13> 
516577.0 3713176.0 7.30215 (151,13) 516677.0 3713176.0 6.51896 (176,13) 
516777 .o 3713176.0 6.41841 (235, 13) 516177.0 3713176.0 6.97971 (156,10) 
516977.0 3713176.0 6.89130 ( 93, 12) 517077.0 3713176.0 8.17111 (151,11) 
517177.0 3713176.0 8.81848 ( 94, 12) 515277.0 3712176.0 5. 71035 (263, 11) 
515377.0 3712176.0 6.18190 (113, 14) 515477.0 3712176.0 6.97430 (224,13) 
515577.0 3712176.0 7.32561 (224,13) 515677.0 3712176.0 7.17865 ( 96,13) 
5.15777.0 3712176.0 6.54375 (118,12) 515877.0 3712176.0 3.29286 (118,12) 
515977.0 3712176.0 3.20862 (262,11) 516077.0 3712176.0 6.35342 (112,20) 
516177.0 3712176.0 11.53181 (133,20> 515277.0 3712076.0 5.81391 (240,12> 
515377.0 3712076.0 6.41161 (124,14) 515477.0 3712076.0 7.66130 (224,13> 
515577.0 3712076.0 7.53295 (160,12> 515677.0 3712076.0 5.91587 (160,12) 



2110 HIGH 
1·HR 

IGRDUPI 1 
- 1. P. • C.Ell .. • CO ICREEI • IIIV/LCIIG 1915 IIIIAIIY -

* IECOIID IIGHEST 1•IICIUI AVEIAGE CONCEITRATICII (IIICIOGRAIIS/aJIIC IIETER) • 
* FRill ALL SOURCES * 

* Fill THE DISCRETE IECEPTCIR POIIITS * 

• X • . '. CON. CDAY ,IICIUI) • • • . ' . CON. CDAY,IICIUI) . . . . . . . -. . . . . . . . . . . . . . . . . . . . . . . . . . -. -. -. . . . . . . . -. . . . . . . . . . . . . ---
St5m.o J112076.0 4.31171 (161, 6) 515877.0 J112076.0 5.32577 (161, 6) 
515977.0 3712076.0 4.02080 (286, 17) 516077.0 J112076.0 4.90193 ( 96, 13) 
516177.0 3712076.0 15.36044 (112,20) 515277.0 J111976.0 6.51574 (239,12) 
515377.0 3711976.0 6.49896 (160, 12) 515477.0 J111976.0 6.53638 (224, 13) 
515577.0 3711976.0 7.19232 (160, 12) 515677.0 3711976.0 5.60342 (160,12) 
515m.o 3711976.0 4.28160 (224, 13) 515877.0 3711976.0 2.01312 (252, 13) 
515977.0 3711976.0 2.56654 (161, 6) 516077.0 3711976.0 7.11911 c 96, 13) 
516177.0 3711976.0 6.573611 c 51, 9) 515277.0 3711876.0 6.79978 C240,12) 

I 515377.0 3711876.0 6.06875 (240, 12) 515477.0 3711876.0 5.80658 (240, 12) 
I 

·j 515577.0 3711876.0 5.54181 (223,12) 515677.0 3711876.0 4.94593 (223,12) 
515m.o 3711876.0 3.75904 (170, 12) 515877.0 3711876.0 4.30096 ( 74,12) 
515977.0 3711876.0 5.75866 ( 74,12) 516077.0 3711876.0 8.57750 ( 74,12) 
516177.0 3711876.0 15.82605 ( 74,12) 515277.0 3711776.0 5.94050 (198,11) 
515377.0 3711776.0 5.806n (223,12) 515477.0 3711776.0 7.11202 (223,12) 
515577.0 3711776.0 7.89030 (170, 12) 515677.0 3711776.0 6.81639 (170,12) 

.) 515m.o 3711776.0 3.53259 (170, 12) 515877.0 3711776.0 1.5n89 ( 26, 6) 

I 
515977.0 3711776.0 2.56437 ( 71, 9) 516077.0 3711776.0 9.26932 ( 71, 9) 
516177 .o 3711776.0 6.18928 ( 64, 9) 515277.0 3711676.0 7.21310 (106, 13) 
515377.0 3711676.0 6.46780 (223,12) 515477.0 3711676.0 6.73851 (188, 13) 
515577.0 3711676.0 8.05538 (188,13) 515677.0 3711676.0 8.31140 (188, 13) 
515m.o 3711676.0 5.24613 (223,12) 515877.0 3711676.0 5.14596 ( 71, 9) 
515977.0 3711676.0 2.25950 ( 71, 9) 516077.0 3711676.0 5.06656 ( 64, 9) 
516177.0 3711676.0 11.80666 (302, 6) 515277.0 3711576.0 6.21545 (261,14) 

I 515377 .o 3711576.0 6.00444 (188, 13) 515477.0 3711576.0 7.27877 (198, 13) 

I 
515577.0 3711576.0 7.95436 (198, 13) 515677.0 3711576.0 7.20075 (198, 13) 
515m.o 3711576.0 5.36591 ( 98,12) 515877.0 3711576.0 3.33262 ( 98,12) 
515977 .o 3711576.0 5.21318 ( 64, 9) 516077.0 3711576.0 6.19403 (289,10) 
516177.0 3711576.0 19.89992 (301, 1) 515277.0 3711476.0 6.74683 (242,12) 
515377 .o 3711476.0 6.37559 (214,15) 515477.0 3711476.0 7.11521 (198, 13) 
515577.0 3711476.0 7.12027 (170, 13) 515677.0 3711476.0 7.50066 (170,13) 
51sm.o 3711476.0 6.32651 (135, 12) 515877.0 3711476.0 5.39758 (267, 9) 
515977.0 3711476.0 5.22084 (289,10) 516077.0 3711476.0 5.93137 (301, 1) 
516177.0 3711476.0 14.29152 (301,10) 511277.0 3709378.0 10.57792 ( 51, 6) 
512277.0 3709378.0 11.19408 ( 51, 1) 513277.0 3709378.0 9.75644 (192, 2) 
514277 .o 3709378.0 10.45745 (299,21) 515277.0 3709378.0 9.98455 (275,24) 
516277.0 3709378.0 7.22974 (302,21) 51n77.o 3709378.0 5.55967 (178,16) 
518277.0 3709378.0 10.58910 (179,23) 519277.0 3709371.0 4.47850 (335, 5) 
520277.0 3709378.0 4.64199 c22a, 4> 521277.0 3709378.0 4.62216 ( 14,23) 
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- I. P. • CAIIIEII • CD ICIEEI • INV/I.CIIG 1915 IIIIARY -
• IECOIII) NIGHEST 1-IICIUI AVEIAGE IXIIICENTIATICII (IIICIOGIAIIS/CWIC IIETEl) • 

• Filii ALL IIIJRC£S • 
• fCIR TIE DISCRETE IECEPTOR PDINTI • 

• X • • y • (DAT ,IIIII) • X • • y • (DAT ,IICIJI) 

2IID NIGH 
1·NR 

IGIOUPI 1 

. . . . . . . . . . . . . . -. . . . . . . . . . . . . . . . . . . . . -. . . . --. . . . . . . . . . . . . . . . --. -. 

522277.0 J709371.0 4.!0149 ( 7,tl) Stt277.0 S701371.0 9.16214 (255, ,, 

512277.0 S701371.0 7.4!371 ( 50,24) 513277.0 1708371.0 10.96189 C121,2Zl 
514277.0 S701371.0 11. t714J 

""· 5) 
515277.0 1708371.0 1.06812 C121,19) 

516277.0 1708371.0 5.25573 Ctt7, 15) 51n77.o 1708371.0 10.15981 ( I, 6) 
518277.0 1708371.0 1.09824 (294, I) 519277.0 1708371.0 4.44119 ( 11,20) 
520277.0 1708371.0 4.57953 (tt4, I) 521277.0 :S708371.0 4.511163 (!05,19) 
522277.0 1708371.0 4.71508 c:soa, I> 5tt277.0 :S707371.0 1.61427 ( 50,24) 
512277.0 :S707371.0 10.26101 ( 97,21) 513277.0 :S707371.0 tt.4J747 (269,21) 
514277.0 3707371.0 10.16716 (21111, 19) 515277.0 1707318.0 11.41253 (294, 6) 
516277.0 3707371.0 1.49441 (t69,24) 51n77.o :S707371.0 10.37311 (t63, I) 
518277.0 3707378.0 7.47042 c sa. 1> 519277.0 3707371.0 5.47267 (137,20) 
520277.0 3707371.0 4.73225 (294, 2) 521277.0 3707371.0 4.65021 (171,21) 
522277 .o 3707378.0 4.82452 (351, 9) 511277.0 3706371.0 9.36116 (275,18) 
512277.0 3706378.0 11.05211 ( 59, 7) 513277.0 :S706371.0 9.89128 ( 48, 9) 
514277.0 3706378.0 11.21121 (139, 4) 515277.0 1706378.0 II .14508 (294, 5) 
516277.0 3706378.0 8.54792 (306, 19) Sln77.o 3706378.0 7.89008 (192, 3) 
518277.0 3706378.0 9.81656 (192, 5) 519277.0 3706371.0 5.16950 (345, 19) 
520277.0 3706371.0 4.38227 (271, 18) 521277.0 3706378.0 5.70642 (294, 2) 
522277.0 3706371.0 4.57889 (339, 2) 523277.0 3706378.0 4.70429 ( 22, 9) 
522402.0 3710378.0 4.18458 ( 90, 3) 522402.0 3711378.0 5.34098 ( 57,23) 
522402.0 3712378.0 3.75706 ( 18, 9) 511277.0 3714176.0 6.04749 (355,18) 
512277.0 3714176.0 5. 78416 (129,23) 513277.0 3714176.0 4.83049 (210, 5) 
514277.0 3714176.0 5.43170 (118,16) 515277.0 3714176.0 8.28410 (314,21) 
516277 .o 3714176.0 9.27808 ( 94,23) 51n77.o 3714176.0 9.99376 (154, 4) 
518277.0 3714176.0 4.91306 (195, 9) 519277.0 3714176.0 4.29813 (190,14) 
520277.0 3714176.0 4.90806 1203,20) 521277.0 3714176.0 5.26197 (184,22) 
522277.0 3714176.0 5.23808 (157,20) 511277.0 3715176.0 7.68730 ( 96,19) 
512277.0 3715176.0 11.87853 (242, 1) 513277.0 3715176.0 6.56995 (161,21) 
514277.0 3715176.0 9.1111107 (317,24) 515277.0 3715176.0 9.97406 (132, 4) 
516277.0 3715176.0 6.12828 ( 94,23) s1n11.o 3715176.0 5.02755 ( 70,13) 
518277 .c 3715176.0 4.86332 (248, 16) 519277.0 3715176.0 4.08459 ' 54,21) 
520277.0 3715176.0 4.07505 (146,7) 521277.0 3715176.0 5.16760 ( 59,19) 
522277.0 3715176.0 5.46104 (190, 7) 511277.0 3716176.0 11.92236 (198,22) 
512277.0 3716176.0 7.11592 (117,19) 513277.0 1716176.0 9.79734 (202, 5) 
514277.0 3716176.0 II .50510 (247,20) 515277.0 3716176.0 11.72920 (152,22) 
516277.0 3716176.0 4.17772 ( 85,14) s1n11.o 3716176.0 4.69780 (168,20) 
518277.0 3716176.0 4.82936 (247,19) 519277.0 3716176.0 5.16895 (190,20) 
520277.0 3716176.0 5.21448 ( 54,20) 521277.0 1716176.0 4.62973 (146, 7) 
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- I. P. • CMDEII .. • CO ICI££1 • 111¥/LIIIG 1915 IIIIAIIY -
• IECIIIID IIGIIEST 1•110U1t AVERAGE CONCEITRATIIII (IIICIIOGRAIIS/aiiiC IETER) • 

• FRDII ALL SOURCES • 
• FOR THE DISCIIETE IECEPTCII POliTI • 

,• X • . '. CON. CDAY ,JICIUR) • X • . ' . CON. (DAY ,IICIUR) 

2110 HIGH 
1·HR 

SGROUPI 1 

.............. ---..... -.................... ·-- ......................... -.. --
522277.0 37161'16.0 :s. 77351 (152, 5) 511277.0 311n76.0 9.40337 (117, ,, 

512277.0 311n76.0 10.60747 (ZJO,ZJ) 513277.0 3717176.0 11.72663 (172, 2) 

514277.0 371n76.0 11.11687 (Z85,19) 515277.0 3717176.0 7.07573 (211, 7) 

516277.0 3717176.0 5.15359 (189, 7) 517277.0 3117176.0 4.92692 (115,24) 
511277.0 371n76.0 5.191179 (157, 5) 519277.0 3717176.0 6.02525 (ZSO, 6) 

520277.0 3717176.0 5.50732 (212,20) 521277.0 3717176.0 4.62188 (277, 7) 

522277.0 3717176.0 4.09538 (157, 4) 511277.0 3113176.0 7.32541 (249,20) 
512277.0 3713176.0 5.67388 (251, ,, 513277.0 5713176.0 4.75845 ( 14, 17) 

514277.0 5713176.0 6.07184 (171,11) 511277.0 371217~.0 5.60603 (106, 5) 

512277.0 5712176.0 5.79221 (118,19) 513277.0 3712176.0 5.34774 (224,16) 

514277.0 5712176.0 6.24791 (262, 17) 511277.0 3711176.0 7.a:soas (254,21) 
512277.0 3711176.0 11.77232 (245, 2> 513277.0 3711176.0 5.38108 (255,24) 
514277.0 3711176.0 6.45427 (241,10) 511277.0 5709378.0 10.57792 ( 51, 6) 

512277.0 3709378.0 ,, • 19408 ( 51, 1) 513277.0 3709378.0 9.73644 (192, 2) 
514277.0 3709378.0 10.45745 (299,21) 515277.0 3709378.0 9.98455 (273,24) 
516277.0 3709378.0 7.22974 (302,21) 517277.0 3709378.0 5.55967 (178, 16) 
511277.0 3709378.0 10.58910 (179,23) 519277.0 3709378.0 4.47850 (335, 5) 
520277.0 3709378.0 4.64199 (228, 4) 521277.0 5709378.0 4.62216 ( 14,23) 
522277.0 3709378.0 4.30149 ( 7, 18) 511277.0 3708378.0 9.86214 (255, 6) 
512277.0 3708378.0 7.43378 ( 50,24) 513277.0 3708378.0 10.96389 (123,22> 
514277.0 3708378.0 ,, • 17143 (164, 5) 515277.0 3708378.0 8.06812 (123, 19) 
516277.0 3708378.0 5.25573 (117,15) 517277.0 3708378.0 10.35981 ( a, 6> 
518277.0 3708378.0 8.09824 (294, 3) 519277.0 3708378.0 4.44389 ( 18,20) 
520277.0 3708378.0 4.57953 (114, 3) 521277.0 3708378.0 4.58863 (305,19) 
522277.0 3708378.0 4.71508 (308, 8) 511277.0 3707378.0 8.68427 ( 50,24) 
512277.0 3707378.0 10.26101 ( 97,23) 513277.0 3707378.0 11.43747 (269,23) 
514277.0 3707378.0 10.16716 (288, 19) 515277.0 3707378.0 11.41253 (294, 6) 
516277.0 3707378.0 8.49448 (169,24) 517277.0 3707378.0 10.37311 (163, 3) 
518277.0 3707378.0 7.47042 ( 58, , ) 519277.0 3707378.0 5.47267 (137,20) 
520277.0 3707378.0 4.73225 (294, 2) 521277.0 3707378.0 4.65021 (178,21) 
522277.0 3707378.0 4.82452 (351, 9) 511277.0 3706378.0 9.36116 (275, 18) 
512277.0 3706378.0 11.05211 ( 59, 7) 513277.0 3706378.0 9.89128 ( 48, 9) 
514277.0 3706378.0 11.21125 (139, 4) 515277.0 3706378.0 11.14508 (294, 5) 
516277.0 3706378.0 8.54792 (306,19) 517277.0 3706378.0 7.89008 (192, 3) 
518277.0 3706378.0 9.81656 (192, 5) 519277.0 3706378.0 5.16950 (345,19) 
520277.0 3706378.0 4.38227 (278,18) 521277.0 3706378.0 5.70642 (294, 2> 
522277.0 3706378.0 4.57889 (339, 2> 523277.0 3706378.0 4.70429 ( 22, 9) 
522402.0 3710378.0 4.18458 ( 90, 3) 522402.0 3711378.0 5.34098 ( 57,23) 



i ' . 
2IID HIGH 

1•HR 
SGRCIUH 1 

- l. P. • ~EI • Cll SCREEN • IIIV/LCIIG 1985 IIIIAIY -
• IECIIII) IIGIIEST t•IIDUI AVERAGE CIIIICENTIIATJCII (IUCIOGIMS/CUIIC IIET£1) • 

• FRill AlL SOURCES • 
• FOR THE DISCRETE IECEPTGI PDIITS • 

• I• . '. CCII • CDAY ,IICUR) • I • . ' . CCII. CDAY ,IIDUil . . . . . . . . -. . . . . . -. . . . . . . . . . . . -. . -. . . . . . . . . . . . . . . . . . -. . . . . . . - . . . - . 
522402.0 37'12371.0 S.757D6 ( 11, 9) 511277.0 37'14176.0 6.114749 (S55,11) 

512277.0 37'14176.0 5.71416 (129,23) 513277.0 3714176.0 4.13049 (210, 5) 

514277.0 37'14176.0 5.43170 (111, 16) 515277.0 3714176.0 1.21410 (314,21) 

516277.0 3714176.0 9.27101 ' 94,23) 517277.0 3714176.0 9.99376 (154,4) 

511277.0 3714176.0 4.91306 (195,9) 519277.0 3714176.0 4.29113 (190,14) 

520277.0 37'14176.0 4.90106 (203,20) 521277.0 3714176.0 5.26197 (114,22) 

522277.0 3714176.0 5.23101 (157;20) 511277.0 3715176.0 7.61730 ( 96, ,, 

51227'7.0 3715176.0 11.17153 C242, U 513277.0 3715176.0 6.56995 (161,21) 

514277.0 3715176.0 9.11107 (317,24) 515277.0 37151'16.0 9.97406 (132,4) 

516277.0 3715176.0 6.12128 ' 94,23) 517277.0 3715176.0 5.02755 '70,13) 

511277.0 3715176.0 4.16332 (248,16) 519277.0 3715176.0 4.01459 ( 54,21) 

520277.0 3115176.0 4.01505 (146, 1) 521277.0 3715176.0 5.16760 ( 59, 19) 

522277.0 3715176.0 5.46104 (190, 7) 511277.0 3716176.0 11.92236 (198,22) 

512277.0 3716176.0 7.11592 (117, 19) 513277.0 3716176.0 9.79134 (202, 5) 

514277.0 3716176.0 11.50510 C247,20) 515277.0 3716176.0 11.72920 (152,22) 

516277.0 3716176.0 4.17772 ( 85, 14) 517277.0 3716176.0 4.69780 (161,20) 

511277.0 3716176.0 4.12936 (247, 19) 519277.0 3716176.0 5.16195 (190,20) 

520277.0 3716176.0 5.21448 ( 54,20) 521277.0 3716176.0 4.62973 (146, 1) 

522277.0 3716176.0 3. 77351 (152, 5) 511277.0 3717176.0 9.40337 (117, 19) 

512277.0 3717176.0 10.60747 (230,23) 513277.0 3717176.0 11.72663 (172, 2) 

514277.0 3717176.0 , .81617 (285,19) 515277.0 3717176.0 7.07573 (211, 1) 

516277.0 3717176.0 5.15359 (189, 7) 517277.0 3717176.0 4.92692 (185,24) 

511277.0 3717176.0 5.89879 (157, 5) 519277.0 3717176.0 6.02525 (230, 6) 

520277.0 3717176.0 5.50732 (212,20) 521277.0 3717176.0 4.62818 (277, 7) 

522277.0 3717176.0 4.09538 (157, 4) 511277.0 3713176.0 7.32548 (249,20) 

512277.0 3113176.0 5.67388 (251, 19) 513277.0 3713176.0 4.15845 ' 84, 11) 
514277.0 3713176.0 6.01184 (171,11) 511277.0 3712176.0 5.60603 (106, 3) 

! 512277.0 3712176.0 5.79221 (118, 19) 513277.0 3712176.0 5.34774 (224, 16) 
I I 514277.0 3712176.0 6.24791 (262,11) 511277.0 3711t76.0 7.83083 (254,21) 

' 512277.0 37ttt76.0 11.77232 (245, 2) 513277.0 3711t76.0 5.38108 (255,24) 

514277.0 3711176.0 6.45427 (241,10) 516500.0 3708100.0 10.83724 (288,20) 
516i00.0 3709350.0 10.36977 ( 18,19i 514500.0 3708800.0 10.54922 (198, 3) 
517300.0 3714400.0 10.03771 (154,4) 

I w 
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IIAX 50 
1·HR 

SGIIDUH 1 

- I. '· • CMDEII .. • CD ICIUM • IHV/LGIIG 1915 IIIIARY -
• 50 IIAXI- 1·11Ul AYEUGE CIIIIC£NTIATICII CIIICIOGIAIIS/QJIIC IETER) • 

• Filii ALL ICPC£1• 

• TCIETERS) • TCIIETERS) 

Ill Ill Ill Ill 
lANGE DIIECTICII lANGE DIRECTICII 

lANK Cllll. IIUl DAY CIIETERS) CDEGREES) lANK Cllll. IIOUR DAY CIIETERS) (DEGREES) . . . . . . . . . . . -. . . -. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -. . 
1 36.99385 19 133 516179.3 3712122.0 26 15.39172 12 150 516264.6 3712122.0 

z 35.79667 22 19 516264.6 3711598.0 27 15.39739 17 112 516264.6 3712122.0 

3 23.82314 18 253 516264.6 3712122.0 28 15.39739 17 112 516264.6 3712122.0 

4 23.82314 18 253 516264.6 3712122.0 29 15.39152 11 111 516179.3 3712122.0 

5 22.70790 6 20 516177.0 3711576.0 30 15.36832 17 52 516264.6 3712122.0 

6 22.34412 19 133 516115.2 3712189.0 31 15.36832 17 52 516264.6 3712122.0 

7 19.89992 1 301 516177.0 3711576.0 32 15.36832 16 52 516264.6 3712122.0 

a 19.28209 12 71 516177.0 3711876.0 33 15.36832 16 52 516264.6 3712122.0 

9 18.80752 12 15 516264.6 3712122.0 34 15.36044 20 112 516177.0 3712076.0 

10 18.80752 12 85 516264.6 3712122.0 35 14.75283 2 301 516177.0 3711476.0 

11 17.95999 15 94 516411.0 3712159.0 36 14.55087 11 133 516264.6 3712122.0 

12 17.90841 15 112 516177.0 3712276.0 37 14.55087 11 133 516264.6 3712122.0 

13 17.78486 14 112 516264.6 3712122.0 38 14.43400 17 207 516477.0 3711278.0 
14 17.78486 14 112 516264.6 3712122.0 39 14.41452 20 62 516264.6 3712122.0 

i 15 17.46657 22 191 516264.6 3711598.0 40 14.41452 20 62 516264.6 3712122.0 

! 16 17.11345 18 62 516411.0 3712159.0 41 14.35501 20 112 516179.3 3712061 .o 
17 16.52012 19 133 516177.0 3712076.0 42 14.29792 22 191 516077.0 3710478.0 
18 16.42199 9 267 516177.0 3711776.0 43 14.29152 10 301 516177.0 3711476.0 
19 15.86647 19 133 516077.0 3712276.0 44 14.11020 12 301 516177.0 3711476.0 
20 15.86142 15 112 516264.6 3712122.0 45 14.07652 11 147 516264.6 3711598.0 
21 15.86142 15 112 516264.6 3712122.0 46 13.98542 11 54 516179.3 3712122.0 
22 15.82605 12 74 516177.0 3711876.0 47 13.95931 13 301 516177.0 3711476.0 
23 15.66529 19 133 516177.0 3712176.0 48 13.93377 13 301 516177.0 3711576.0 
24 15.41599 24 88 516179.3 3712061.0 49 13.85847 2 20 516177.0 3711676.0 
25 15.39872 12 150 516264.6 3712122.0 50 13.84924 15 112 516177.0 3712376.0 
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515977.0 3710378.0 6.31115 CS01, 1) 516077.0 3710378.0 s.wza CS01, 1) 

516177.0 3710378.0 6.760SO c:soz, 3) 516277.0 3710378.0 6.41949 c:soz. 3) 
516377.0 3710378.0 3.77547 CS02, 3) 516477.0 3710378.0 3.29257 (269, 2) 
516577.0 3710378.0 3.16550 (269, 2) 516677.0 3710378.0 3.57013 (179, 2) 

'' 516m.o 3710378.0 4.02706 (358, 2) . 516877.0 3710378.0 3.30430 (351, 2) 
516977.0 3710378.0 2.29256 (339, 2> 517077.0 3710378.0 1.91617 (104, 2) 
517177.0 3710378.0 1.16023 (136, 2) 515277.0 3712276.0 1.74947 (259, 2) 
515377.0 3712276.0 1.996n (216, 2) 515477.0 3712276.0 2.24397 (216, 2) 
515577.0 3712276.0 2.33227 (216, 2) 515677.0 3712276.0 2.12891 (216, 2) 
515m.o 3712276.0 . 1.49763 (165, 2) 515877.0 3712276.0 0.89050 (165, 2) 
515977.0 3712276.0 0.49077 ( 88, 3) 516077.0 3712276.0 2.62493 (133, 3) 
516177.0 3712276.0 3.52133 (112, 2) 516277.0 3712276.0 3.98468 t 62, 3) 
516377.0 3712276.0 2.26381 ( 94, 3) 516477.0 3712276.0 1.44609 ( 94, 2) 
516577 .o 3712276.0 2.87784 ( 94, 2) 516677.0 3712276.0 2.13243 (151, 2) 
516m.o 3712276.0 1.44899 (206, 2) 516877.0 3712276.0 2.06331 (206, 2) 
516977.0 3712276.0 1.74431 (196, 2) 517077.0 3712276.0 1.84135 (182, 2) 
517177 .o 3712276.0 2.19045 (182, 2) 515277.0 3712576.0 2.05244 C240, 2l 
515377.0 3712376.0 2.14497 (188, 2) 515477.0 3712576.0 2.29755 (188, 2) 
515577.0 3712376.0 2.23535 (188, 2) 515677.0 3712376.0 2.11448 (165, 2) 
515m.o 3712376.0 1.70907 (165, 2) 515877.0 3712376.0 1.24458 (186, 2) 
515977 .o 3712376.0 2.33914 (112, 3) 516077.0 3712376.0 2.31602 (133, 3) 
516177.0 3712376.0 3.61973 (112, 2) 516277.0 3712376.0 3.23346 (109, 2) 
516377.0 3712376.0 2.23559 ( 62, 3) 516477.0 3712376.0 1.10743 ( 94, 2) 
516577.0 3712376.0 1.65421 ( 94, 2) 516677.0 3712376.0 2.40321 ( 94, 2) 
516m.o 3712376.0 1.68883 (206, 2) 516877.0 3712376.0 2.28926 (206, 2) 
516977.0 3712376.0 2.38117 (206, 2) 517077 .o 3712376.0 2.25367 (177, 2) 
517177.0 3712376.0 2.33967 (182, 2) 515277.0 3712476.0 2.46268 (240, 2) 
515377.0 3712476.0 2.49359 (188, 2) 515477.0 3712476.0 2.24695 (188, 2) 
515577.0 3712476.0 2.18892 (165, 2) 515677.0 3712476.0 2.03936 (165, 2) 
515m.o 3712476.0 1.55686 (186, 2) 515877.0 3712476.0 1.56558 (186, 2) 
515977.0 3712476.0 2.335n (133, 3) 516077.0 3712476.0 2.11233 (112, 2) 
516177.0 3712476.0 2.68417 ( 62, 3) 516277.0 3712476.0 2.86897 (109, 2) 
516377.0 3712476.0 2.21067 ( 62, 3) 516477.0 3712476.0 1.04381 (149, 2) 
516577.0 3712476.0 1.21689 ( 93, 2) 516677.0 3712476.0 1.95079 ( 94, 2) 
516m.o 3712476.0 2.10631 ( 94, 2) 516877.0 3712476.0 2.31414 (206, 2) 
516977.0 3712476.0 2.57698 (206, 2) 517077.0 3712476.0 2.79122 (177, 2) 
517177.0 3712476.0 2.78989 (177, 2) 515277.0 3712576.0 2.46646 (188, 2) 
515377.0 3712576.0 2.27746 (255, 2) 515477.0 3712576.0 2.17719 (165, 2) 
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515577.0 5712576.0 2.01517 C165, 2> 515677.0 5712576.0 1.77015 (114, 2) 
515777.0 5712576.0 1.52111 C114, 2> 515177.0 5712576.0 1.53435 C124, 2> 
515977.0 3712576.0 1.53514 (141, 2) 516077.0 3712576.0 2.19077 (112, 2> 
516177.0 3712576.0 2.34151 c 62, 3) 516277.0 5712576.0 2.54442 (109, 2) 
516577.0 3712576.0 2.09369 c 62, 3) 516477.0 3712576.0 1.16913 (167, 2) 
516577.0 3712576.0 1.44051 (167, 2> 516677.0 5712576.0 1.32950 (151, 2) 
516777.0 3712576.0 1.10579 c "· 2) 516177.0 5712576.0 2.00229 (145, 2> 
516977.0 3712576.0 2.50929 1206, 2> 517077.0 3712576.0 2.71157 (191, 2) 
517177.0 3712576.0 3.04590 (177, 2) 515277.0 3712676.0 2 .• 44580 C255, 2) 
515377.0 3712676.0 2.44922 (255, 2) 515477.0 3712676.0 2.31100 C255, 2> 
515577.0 3712676.0 2.10252 (184, 2> 515677.0 3712676.0 1.94503 (184, 2) 
515777.0 3712676.0 1.53253 1124, 2> 515877.0 3712676.0 2.10286 (141, 2) 
515977.0 3712676.0 1.90777 (141, 2) 516077.0 3712676.0 1.71007 (130, 2l 
516177.0 3712676.0 2.25184 (150, 2) 516277.0 3712676.0 2.21037 (109, 2) 
516377.0 3712676.0 2.31231 (167, 2) 516477.0 3712676.0 2.35908 (167, 2) 
516577.0 3712676.0 1.91999 (167, 2) 516677.0 3712676.0 1.40418 C167, 2> 
516777.0 3712676.0 1.41393 (151, 2) 516177.0 3712676.0 1.83144 ( 94, 2) 
516977.0 3712676.0 2.12011 (145, 2) 517077.0 3712676.0 2.75836 C191, 2> 
517177.0 3712676.0 3.09842 (191, 2> 515277.0 3712776.0 2.49634 (255, 2> 
515377.0 3712776.0 2.24576 (255, 2) 515477.0 3712776.0 2.14536 C114, 2> 
515577.0 3712776.0 2.23278 (184, 2l 515677.0 3712776.0 1.92381 (259, 2) 
515777.0 3712776.0 1.86585 (148, 2) 515877.0 3712776.0 2.57816 (148, 2) 
515977.0 3712776.0 1.83280 (148, 2) 516077.0 3712776.0 1.91919 (130, 2) 
516177.0 3712776.0 2.09972 (150, 2) 516277.0 3712776.0 2.15624 (130, 2) 
516377.0 3712776.0 2.40873 (167, 2) 516477.0 3712776.0 2.43077 (167, 2) 
516577.0 3712776.0 2.06133 (167, 2) 516677.0 3712776.0 1.56231 (167, 2) 
516777.0 3712776.0 1.49243 (151, 2) 516177.0 3712776.0 1.65277 ( 94, 2> 
516977.0 3712776.0 2.07017 ( 94, 2) 517077.0 3712776.0 2.52130 (191. 2) 
517177.0 3712776.0 3.06796 (191, 2) 515277.0 3712876.0 2.33410 (255, 2> 
515377.0 3712876.0 2.24841 (184, 2) 515477.0 3712876.0 2.23089 (184, 2) 
515577.0 3712876.0 2.04271 (259, 2) 515677.0 3712876.0 1.95891 (148, 2) 
515777.0 3712876.0 2.45227 (148, 2l 515877.0 3712876.0 2.49731 (141, 2) 
515977.0 3712876.0 2.00576 (126, 2) 516077.0 3712876.0 2.23362 (150, 2) 
516177.0 3712876.0 2.04072 (150, 2) 516277.0 3712876.0 2.17359 (174, 2) 
516377 .o 3712876.0 2.26314 (167, 2) 516477.0 3712876.0 2.35451 (167, 2) 
516577.0 3712876.0 2.07002 (167, 2) 516677.0 3712876.0 1.63550 (167, 2) 
516777.0 3712876.0 1.39123 (235, 2) 516177.0 3712876.0 1.90989 (151, 2) 
516977.0 3712876.0 1.87361 (175, 2) 517077.0 3712876.0 2.12508 ( 94, 2) 
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517177.0 mze76.o 2.711937 (191, 2) 515277.0 m2976.D 2.26493 (114, 2) 
515377.0 3712976.0 2.29970 (114, 2) 515477.0 3712976.0 2.23731 (259, 2) 
515577.0 m2976.o 1.911802 (259, 2) 515677.0 3712976.0 2.31021 (141, 2) 

' s1sm.o 3712976.0 2.75760 (141, 2) 515877.0 3712976.0 2.47704 (141, 2) 
515977.0 3712976.0 2.39361 (126, 2) 516077.0 3712976.0 2.45865 (150, 2) 
516177.0 3712976.0 2.34916 (150, 2) 516277.0 m2976.o 2.49m (174, 2) 
516377.0 3712976.0 2.44159 Cl53, 2) 516477.0 3712976.0 2.56520 (153, 2) 
516577.0 3712976.0 2.04021 (153, 2) 516677.0 3712976.0 1.66278 (235, 2) 
516m.o 3712976.0 1.51980 (235, 2) 516877.0 3712976.0 1.79112 (151, 2) 
516977.0 3712976.0 2.02434 (152, 2) 517077.0 3712976.0 2.00935 1115, 2) 
517177.0 3112976.0 2.20610 (191, 2) 515277.0 3713076.0 2.29021 (114, 2) 
515377.0 3713076.0 2.32633 (259, 2) 515477.0 3713076.0 2.20403 (259, 2) 
515577.0 3713076.0 2.13661 (141, 2) 515677.0 3713076.0 2.81784 (141, 2) 
515m.o 3713076.0 2.76719 (148, 2) 515877.0 3713076.0 2.27365 (126, 2) 
515977.0 3713076.0 2.36789 1126, 2) 516077.0 3713076.0 2.21035 1150, 2> 
516177.0 3713076.0 2.08923 1174, 2> 516277.0 3713076.0 2.76580 1174, 2) 
516377.0 3713076.0 2.49009 1174, 2> 516477.0 3713076.0 2.81551 1153, 2) 
516577.0 3713076.0 2.37890 (153, 2) 516677.0 3713076.0 1.86623 (153, 2) 
516m.o 3713076.0 1.12970 (235, 2) 516877.0 3713076.0 1.54293 (153, 2) 
516977.0 3713076.0 1.97747 (151, 2) 517077.0 3713076.0 2.23797 1152, 2) 
517177.0 3713076.0 2.11705 (175, 2) 515277.0 3713176.0 2.35332 (265, 2) 
515377.0 3713176.0 2.31706 (259, 2) 515477.0 3713176.0 2.04062 (259, 2) 
515577.0 3713176.0 2.63087 (148, 2) 515677 .o 3713176.0 2.99376 (148, 2) 
515m.o 3713176.0 2.68575 (148, 2) 515877 .o 3713176.0 2.56821 (126, 2) 
515977.0 3713176.0 2.44297 (126, 2) 516077 .o 3713176.0 2.42333 (150, 2) 
516177.0 3713176.0 2.33982 (174, 2) 516277.0 3713176.0 2.97699 (174, 2) 
516377.0 3713176.0 2.84m (174, 2) 516477.0 3713176.0 2.98196 1153, 2) 
516577.0 3713176.0 2.65027 (153, 2) 516677.0 3713176.0 2.01613 1153, 2) 
516m.o 3713176.0 1.70620 (235, 2) 516877.0 3713176.0 1.70m (153, 2) 
516977.0 3713176.0 1.71885 (151, 2) 517077.0 3713176.0 2.22299 1152, 2) 
517177.0 3713176.0 2.88924 ( 87, 2) 515277.0 3712176.0 1.69612 (239, 2) 
515377.0 3712176.0 1.62275 (239, 2) 515477.0 3712176.0 1.90149 (216, 2) 
515577.0 3712176.0 2.00944 (216, 2> 515677.0 3712176.0 1.83710 (216, 2) 
515m.o 3712176.0 1.20332 ( 96, 2) 515877.0 3712176.0 1.02422 I 96, 2) 
515977.0 3712176.0 0.86985 I 51, 2) 516077.0 3712176.0 1.27648 1112, 3) 
516177.0 3712176.0 3.40018 (133, 3) 515277.0 3712076.0 1.69598 1240, 2) 
515377.0 3712076.0 1.49112 1240, 2) 515477.0 3712076.0 1.42848 1239, 2) 
515577.0 3712076.0 1.35961 (183, 2> 515677.0 3712076.0 1.15598 (216, 2) 

j 
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515777.0 3712076.0 0.66142 (224, Z> 515177.0 3712076.0 1.12514 ( "· 2) 
515977.0 3712076.0 1.71442 ( "· 2) 516077.0 3712076.0 1.21799 ( 51, 2) 
516177.0 3712076.0 3.62677 (112, 3) 515277.0 3711976.0 1.95456 (240, 2) 
515577.0 3711976.0 1.76492 (240, 2) 515477.0 3711976.0 1.42621 (240, 2) 
515577.0 3711976.0 1.11274 (224, 2) 515677.0 3711976.0 0.97270 (224, 2) 
515m.o 3711976.0 0.69654C (161, Zl 515177.0 3711976.0 0.69103C (161, 2) 
515977.0 3711976.0 0.49407C (161, 2) 516077.0 3711976.0 1.21670 (161, , 
516177.0 3711976.0 1.64511 ( 51, 2) 515277.0 3711876.0 1.72111 (240, 2) 
515377.0 3711876.0 1.41716 (240, 2) 515477.0 3711876.0 1.26770 (240, 2) 
515577.0 3711176.0 1.05667 (170, 2) 515677.0 3711176.0 0.91270 (170, 2) 
515m.o 3711876.0 0.59067 (244, 2) 515877.0 3711176.0 0.61926 (244, 2) 
515977.0 3711176.0 0.77170 (244, 2) 516077.0 3711176.0 1.23458 ( 71, 2) 
516177.0 3711876.0 2.99193 ( 71, 2) 515277.0 3711776.0 1.29511 (262, 2) 
515377.0 3711776.0 1.27267 (198, 2) 515477.0 3711776.0 1.24761 (198, 2) 
515577.0 3711776.0 1.14260 (223, 2) 515677.0 3711776.0 1.04322 (223, 2) 
515m.o 3711776.0 0.63658 (223, 2) 515877.0 3711776.0 0.67105 ( 71, 2) 
515977.0 3711776.0 0.77239 ( 71, 2) 516077.0 3711776.0 1.51010 (245, 2) 
516177.0 3711776.0 2.05275 <267, 2> 515277.0 3711676.0 1.59896 (198, 2) 
515377.0 3711676.0 1.66881 (198, 2) 515477.0 3711676.0 1.74441 (198, 2) 
515577.0 3711676.0 1.65652 (198, 2) 515677.0 3711676.0 1.33313 (198, 2) 
515m.o 3711676.0 0.74261 (188, 2) 515877.0 3711676.0 0.19140 (245, 2) 
515977.0 3711676.0 0.48945 (245, 2) 516077.0 3711676.0 1.04020 (267, 2) 
516177.0 3711676.0 1.93814 ( 20, 1) 515277.0 3711576.0 2.06412 (198, 2) 
515377.0 3711576.0 2.25824 (198, 2) 515477.0 3711576.0 2.39496 (198, 2) 
515577.0 3711576.0 2.36067 (198, 2) 515677.0 3711576.0 1.91933 (198, 2) 
515m.o 3711576.0 1.18084 (198, 2) 515877.0 3711576.0 0.61979 (267, 2) 
515977.0 3711576.0 0.82072 (267, 2) 516077.0 3711576.0 0.86770 '( 71, 1) 
516177.0 3711576.0 4.55424 ( 20, I) 515277.0 3711476.0 2.55010 (198, 2) 
515377.0 3711476.0 2. 72718 (198, 2) 515477.0 3711476.0 2.11070 (198, 2) 
515577.0 3711476.0 2.62875 (198, 2) 515677.0 '3711476.0 2.23856 (198, 2) 
515m.o 3711476.0 1.67941 (198, 2) 515877.0 3711476.0 0.94794 (135, 2) 
515977.0 3711476.0 0.69227 (289, 2) 516077.0 3711476.0 1.50297 ( 20, 1) 
516177.0 3711476.0 1.63916 (301, 2) 511277.0 3709378.0 2.62522 (199, 1) 
512277.0 3709378.0 3.95380 ( so, 1) 513277.0 3709378.0 1.14979 (258, 3) 
514277.0 3709378.0 3.41851 (299, 3) 515277.0 3709378.0 3.20263C (289, 1) 
516277.0 3709378.0 5.10907 (302, 3) 517277.0 3709378.0 2.73206 (339, 2) 
518277.0 3709378.0 3.05433C ( 95, 3) 519277.0 3709378.0 1.77074 ( 42, 2) 
520277.0 3709378.0 1.45762 ( 90, 2) 521277.0 3709378.0 1.46198 ( 4, 1) 
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522277.0 :ml93711.0 0.90441 ( 43, , 511277.0 J7DI371.0 z.zzm ( 64, 3) 
512277.0 37013711.0 1.06197C ( 50, 3) 513277.0 J7DI371.0 3.56455 (299, 3) 
514277.0 3701371.0 2.62013 ( 59, , 515277.0 J7D1371.0 3.93967 (301, Zl 
516277.0 3701371.0 3.50930 (302, 3) 517277.0 3701371.0 3.93171 (358, 2) 
511277.0 3701371.0 1.81211 (294, 1) 519277.0 J7DI371.0 1.74116C (151, 3) 
520277.0 3701371.0 1.64231 C 42, Zl 521277.0 3701371.0 1.21027 ( "· 3) 
522277.0 3701371.0 1.74505 (121, 3) 511277.0 3707371.0 1.41773 (352, 3) 
512277.0 3707378.0 2.73254 (299, 3) 513277.0 3707378.0 z. 17317 ( 46, 1) 
514277.0 3707378.0 3.13198C (128, 3) 515277.0 37073;a,o 3.76507 (273, 3) 
516277.0 3707378.0 3.39883 (302, 3) 517277.0 3707371.0 4.30594 (163, 3) 
511277.0 3707378.0 2.47155 ( 63, 3) 519277.0 3707378.0 1.59665 (304, 1) 
520277.0 3707378,0 1.55356C (158, 3) 521277.0 3707378.0 1.73195 (339, 1) 
522277.0 3707378.0 1.27748 (114, 1) 511277.0 3706371.0 2.07417 (299, 3) 
512277.0 3706371.0 2.47188 (299, 1) 513277.0 3706378.0 2.19446 ( 59, 1) 
514277.0 3706378.0 2.70594C C 14, 1) 515277.0 3706378.0 3.17197 (273, 3) 
516277.0 3706378.0 2.71272C (123, 1) 517277.0 3706378.0 3.34753 ( 25, 3) 
518277.0 3706378.0 3.08976 ( 63, 3) 519277.0 3706378.0 1.15131 (273, 2) 
520277.0 3706378.0 1.42499 ( 17, 2) 521277.0 3706371.0 1.50672C C158, 3) 
522277.0 3706378.0 1.95701 (339, I) 523277.0 3706378.0 1.25848 C278, ll 
522402.0 3710378.0 0.92275 ( 14, 3) 522402.0 3711378.0 1.34831C ( 45, 3) 
522402.0 3712378.0 0.84844 ( 18, 2) 511277.0 3714176.0 1.34954 ( 84, 3) 
512277.0 3714176.0 1.91815 (290, 3) 513277.0 3714176.0 1.90646 (272, 1) 
514277.0 3714176.0 I. 75351 (265, 2) 515277.0 3714176.0 2.58272 (148, 2) 
516277.0 3714176.0 4.73114 ( 85, 2) 517277.0 3714176.0 4.13153 (151, I) 
518277.0 3714176.0 I .89938 (151, 2) 519277.0 3714176.0 1.78443 (212, 2) 
520277.0 3714176.0 I .45712 (356, 2) 521277.0 3714176.0 1.48194 (184, 3) 
522277.0 3714176.0 I .80289 (113, 3) 511277.0 3715176.0 2.27406C (342, 3) 
512277.0 3715176.0 4.15734C C364, 1) 513277.0 3715176.0 2.15673 (344, 3) 
514277.0 3715176.0 2.60926 (296, 3) 515277.0 3715176.0 2.83047 (249, I) 
516277.0 3715176.0 3.46426 (113, 2) 517277.0 3715176.0 1.51930 (360, 2) 
518277 .o 3715176.0 1.61842 ( 87, 2) 519277.0 3715176.0 1.70590 (151, 2) 
520277.0 3715176.0 1.01529 (206, 2) 521277.0 3715176.0 1.75440 (356, 3) 
522<77.0 3715176.0 1.36515 (356, 2) 511277.0 3716176.0 3.84723 (261, 1) 
512277 .o 3716176.0 2.10933 (116, 3) 513277,0 3716176,0 2.88510C C23D, 31 
514277 .o 3716176.0 3.61304C C341, 3) 515277.0 3716176.0 4.18424 (171, 3) 
516277.0 3716176.0 2.44569 (113, 2) 517277.0 3716176.0 1.61062C (185, 3) 
518277.0 3716176.0 1.73851 (151, , 519277.0 3716176.0 1.67840 ( 87, 2) 
520277.0 3716176.0 1.98829 (183, 1) 521277.0 3716176.0 D.89101C C213, 1) 
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• fill TIE DISatETE RECEPTDR PDIITI • 

• • • . ' . Clll • CDAY,PER.) • • • . ' . Gil. CDAY,PER.) . . . . . . . . . . . -. . . . -. -. . . -. . . . . . . . . . . . . . . . . . -. . . . . . . . . . . . . . . . . ---. -
522277.0 Jn6176.0 1.12163 C356, 2) 511277.0 m7176.o Z.D049C C250, I) 

512277.0 Jn7176.0 1.26212 (210, I) S1:SZ77.0 m7176.o 1.24034C (252, II 
514277.0 Jn7176.0 4.22217 (215, I) 515277.0 mn76.o z. 16418 C313, Zl 
516277.0 Jn7176.0 2.19051 C111, Zl 517277.0 m7176.o 1.7524:SC (115, I) 
511277.0 1717176.0 1.663SZ (151, I) 519277.0 1717176.0 1.81SS4 ( 93, 1) 
520277.0 Jn7176.0 1.66564 (151, I) 521277.0 3717176.0 1.56198 (113,1) 
522277.0 1717176.0 0.95681C ( 17, II 511277.0 mlt76.o 1.17114 (240, I) 
512277.0 Jn3176.0 1.74564 (261, I) 513277.0 1713176.0 1.67666 ( 14, 31 
514277.0 3713176.0 2.27611 ( 39, 21 511277.0 3712176.0 1.92915 ( 31, 3) 
512277.0 3712176.0 1.91701 ( 31, 31 513277.0 3712176.0 1.64033 (262, 3) 
514277.0 1712176.0 I. 70195 (240, 2) 511277.0 3711176.0 2.55517C (294, 3) 
512277.0 Jnl176.0 4.45251 (255, 3) 513277.0 3711176.0 1.12707 (255, 3) 
514277.0 3711176.0 1.15340 (106, 2) 511277.0 3709371.0 2.62522 (199,11 
512277.0 3709371.0 3.95310 C 50, II 513277.0 1709371.0 1.14979 (258, 31 
514277.0 3709371.0 3.41851 (299, 31 515277.0 3709371.0 3.20263C (289, II 
516277.0 3709371.0 5.10907 (302, 3) 517277.0 3709371.0 2.71206 (339, 2) 
518277.0 3709371.0 3.05433C C 95, 3) 519277.0 3709371.0 1.77074 ( 42, 2) 
520277.0 37093'18.0 1.45762 ( 90, 21 521277.0 3709371.0 1.46198 ( 4, , 
522277.0 3709371.0 0.90441 C 43, I) 511277.0 3701371.0 2.22375 ( 64, 31 
512277.0 3701371.0 1.06197C ( 50, 3) 513277.0 3701371.0 3.56455 (299, 3) 
514277.0 3701371.0 2.62013 ( 59, II 515277.0 3701371.0 3.93967 (301, 21 
516277.0 3701371.0 3.50930 (302, 31 517277.0 3701378.0 3.93871 (358, 21 
518277.0 3708371.0 1.81211 (294, II 519277.0 3701371.0 1.74116C (158, 3) 
520277.0 3708378.0 I .64231 ( 42, 2) 521277.0 3708378.0 1.28027 ( 14, 3) 
522277.0 3708371.0 I .74505 (121, 31 511277.0 3707171.0 1.48m (352, 3) 
512277.0 3707371.0 2.73254 (299, 3) 513277.0 3707378.0 2.17387 ( 46, I) 
514277.0 3707378.0 3.13898C (128, 3) 515277.0 3707378.0 3.76507 (273, 3) 
516277.0 3707371.0 3.39883 (302, 3) 517277.0 3707371.0 4.30594 (163, 3) 
518277.0 3707378.0 2.47155 ( 63, 3) 519277.0 3707371.0 1.59665 (304, 1) 
520277.0 3707378.0 1.55356C (158, 3) 521277.0 3707371.0 1.71195 (339, 1) 
522277.0 3707378.0 1.27748 (114, 1) 511277.0 3706371.0 2.07417 (299, 3) 
512277.0 3706378.0 2.47188 (299, I) 513277.0 3706371.0 2.19446 ( 59, , 
514277.0 3706371.0 2.70594C C 14, I) 515277.0 3706371.0 3.17197 C271, 3> 
516277.0 3706378.0 2.71272C (123, II 517277.0 3706371.0 3.34753 ( 25, 31 
511277.0 3706371.0 3.08976 ( 63, 3) 519277.0 3706371.0 I .15131 (273, 2) 
520277.0 3706371.0 1.42499 ( 17, 2) 521277.0 3706371.0 1.50672C (158, 3) 
522277.0 3706371.0 1.95701 (339, 1) 523277.0 3706371.0 1.25148 (278, I) 
522402.0 3710371.0 0.92275 ( 14, 3) 522402.0 3711378.0 1.34131C C 45, 3) 
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IGRDUP11 1 
- I. P. • -Elf· .• CO ICUEM • IIIV/LIIIIG 1915 IIIIAIY -

• IIGIIEST 1·- AVERAGE COIICEIITIATIOII (IIICIOGIAIIS/CUIIC IIETER) • 
• FIOII AI.L ICIUIICES • 

• fCII TilE DISCIETE IECEPTOI POIIITI • 

• • • • y • COli • COAY,PEI.) • •• • y • COli. CDAY,PEI.) . . . . . . . . . . . . . . -. . . . -. . . . . . . . . . -. . . . . . . . . . -. . . . . . . -. . . . . . . . . -. . . . 
522402.0 3712371.0 0.14144 C 11, 2) 511277.0 J714176.0 1.34954 ( 14, 3) 
512277.0 3714176.0 1.91115 (290, 3) 513277.0 3714176.0 1.90646 em, u 
514277.0 3714176.0 1.75351 (265, 2) 515277.0 3714176.0 2.51272 (141, 2) 
516277.0 3714176.0 4.73114 ( 15, 2) 517277.0 sn4176.o 4.13153 (151, 1) 

511277.0 3714176.0 1.19931 (151, 2) 519277.0 J714176.0 1.71443 (212, 2) 
520277.0 3714176.0 1.45n2 (356, 2) 521277.0 3714176.0 1.41194 (114, 3) 
522277.0 3714176.0 1.10219 (113, 3) 511277.0 3715176.0 2.Z7406C C342, 3l 
512277.0 3715176.0 4. 15734C (364, 1) 513277.0 37151'1'6.0 2.15673 (344, 3) 
514277.0 3715176.0 2.60926 (296, 3) 515277.0 3715176.0 2.13047 (249, 1) 
516277 .o 3715176.0 3.46426 (113, 2) 517277.0 3715176.0 1.51930 (360, 2) 
518277.0 3'1'15176.0 1.61842 ( 87, 2) 519277.0 3715176.0 1.70590 (151, 2) 
520277.0 3715176.0 1.01529 (206, 2) 521277.0 3715176.0 1.75440 (356, 3) 
522277.0 3715176.0 1.36515 (356, 2) 511277.0 3716176.0 3.84723 (261, 1) 
512277.0 3716176.0 2.10933 (116, 3) 513277.0 3716176.0 2.88510C (230, 3) 
514277.0 3716176.0 3.61304C (341, 3) 515277.0 3716176.0 4.18424 (171, 3) 
516277.0 3716176.0 2.44569 (113, 2) 517277.0 3716176.0 1.61062C (185, 3) 
518277.0 3716176.0 1.73851 (151, 1) 519277.0 3716176.0 1.67840 ( 17, 2) 
520277.0 3716176.0 1.98829 (113, 1) 521277.0 3716176.0 0.19101C (213, 1) 
522277.0 3716176.0 0.82163 (356, 2) 511277.0 3717176.0 2.33049C (250, 1) 
512277.0 3717176.0 3.26282 (210, 1) 513277.0 3717176.0 3.24034C (252, 3) 
514277.0 3717176.0 4.22287 (285, 3) 515277.0 3717176.0 2.16418 (313, 2) 
516277.0 3717176.0 2.39051 (113, 2) 517277.0 3717176.0 1.75243C (185, 3) 
511277.0 3717176.0 1.66332 (151. 1) 519277.0 3717176.0 1.81334 ( 93, 1) 
520277.0 3717176.0 1.66564 (151. 3) 521277.0 3717176.0 1.56898 (113,1) 
522277.0 3717176.0 0.9568SC ( 17, 3) 511277.0 3713176.0 1.87314 (240, 3) 
512277.0 3713176.0 1. 74564 (261. 3) 513277.0 3713176.0 1.67666 ( 84, 3) 
514277.0 3713176.0 2.27681 ( 39, 2) 511277.0 3712176.0 1.92915 ( 38, 3) 
512277 .o 3712176.0 1.91708 ( 38, 3) 513277.0 3712176.0 1.64033 (262, 3) 
514277.0 3712176.0 , .70895 (240, 2) 511277.0 3711176.0 2.55517C (294, 3) 
512277.0 3711176.0 4.45258 (255, 3) 513277.0 3711176.0 1.82707 (255, 3) 
514277.0 3711176.0 1.85340 (106, 2) 516500.0 3708100.0 3.32238 (303, 1) 
518100.0 3709350.0 2.75985 (266, 3) 514500.0 3708800.0 2.59293 (164, 1) 
517300.0 3714400.0 3.87617 (151, 1) 
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- I. P. • -EI • CO ICU£1 • IIIV/LCIIG 111115 IIWY -
* IEIDII IIGIIPT I•IICIUI AV£11AG£ CCIICEMTIIATICII (IIICIOGRMS/aJIIC IIETER) * 

* FIDII ALL IOURCES * 
* Fill TilE DISCIETE IECEPTGI PDIMTS * 

• • • . ' . CCII. • • • . ' . CCII. CDAY,PEI.) 

ZIID HIGH 
I•HR 

IGROlH 1 

. . . . . -. . -. . . . . . . . . . . . . . . . . -. . . . . . . . -. . . . . . . . . . . . . -. . . . . . . . -. -. . . 
516276.1 3711371.0 3.113625 ODD, 3> 516411.0 3712159.0 2.19697 ( 62, 3) 
516679.3 3711159.0 1.14570 (224, 2> 516679.3 1711371.0 2.14464 C 42, 2> 
517U79.3 3711371.0 1.12411 Cl!6, 2> 517079.3 3711549.0 0.11310 (151, 2> 
51'1530.5 3711411.0 1.45!1!C CZOJ, 2) 517530.5 1711317.0 1.41647 ( 90, 2> 
51174!.9 3711171.0 1.!1011 ( 14, 2) 51174!.9 371157!.0 1.62135 (121, 2) 
519914.6 371157!.0 t. 16!11 (213, 2) 519914.6 1711171.0 1.54330 ( 14, 2) 
520304.1 17nt71.0 1.22750 C 14, 2) 520!04.1 3711024.0 1.24104 ( 14, 2) 
520707.2 1711024.0 1.13292 ( 14, 2) 5201117.0 3711621.0 0.16235C (351, 3) 
520402.3 3712176.0 1.10701 (142, 2) 518707.2 3712176.0 2.0!760C C 13, 2> 
518707.2 3712030.0 2.000011 (219, 2) 518210.4 3712030.0 2.32002 (142, 2> 
518280.4 3712250.0 2.33047 (142, 2> 518060.9 1712335.0 2.38602 (211, 2) 
518060.9 3712871.0 2.43634 (212, 2) 517426.1 !712871.0 3.06175 (177, 2> 
517426.1 3713079.0 2.75871 (151, 2> 516993.9 !713079.0 2.12727 (151, 2) 
516993.9 3713280.0 1.61713 (151, 2> 516603.7 3713280.0 2.56401 (176, 2> 
516603.7 3712884.0 1.86150 (176, 2) 516!72.0 3712884.0 2.65102 (174, 2> 
516372.0 3712798.0 2.44391 (167, 2) 516256.2 3712774.0 2.17609 (130, 2> 
516276.1 3711371.0 3.03625 (300, 3) 516264.6 3712122.0 5.24210 (112, 2) 
516264.6 3711598.0 1.06!22 (301, 1) 5160011.5 3712006.0 1.02374 ( 96, 2) 
5160011.5 3712122.0 1.07097 I 96, 2) 516115.2 3712189.0 3.!2944 (112, 3) 
516179.3 3712061 .o 1.99093 I 9, 2) 516179.3 3712122.0 4.12704 1112, 3) 
516264.6 3712122.0 5.24210 (112, 2> 515277.0 3711271.0 2.02306 1241, 2> 
515377.0 3711271.0 2.08671 (199, 2) 515477.0 3711271.0 2.18609 (199, 2> 
515577.0 3711271.0 2.23467 (199, 2) 515677.0 3711271.0 2.04886 1256, 2) 
515m.o 3711278.0 1.66603C (164, 2) 515877.0 3711271.0 1.23970 (135, 2) 
515977.0 3711271.0 1.01794 1208, 2) 516077.0 3711271.0 2.60904 I 20, 1) 

516177 .o 3711278.0 5.14427 1301, 1) 516277.0 3711271.0 2.96193 1300, 3) 
516!77.0 3711271.0 2.38592 1323, 3) 516477 .o !711271.0 2.40567C 1207, 3) 
516577.0 3711271.0 1.28589C 1197, 2> 516677.0 3711271.0 1.01154 I 42, 1) 
516m.o 3711271.0 1.70189C 1197, 2> 516177.0 3711271.0 1.65547C 1197, 2> 
516977.0 3711271.0 1.42554 I 95, 2> 517077.0 3711271.0 1.35191 1305, 2> 
51?1?7.0 3711271.0 1.30020 C!OS, 2> 515277.0 !?'11178.0 2.17471 (199, 2) 
515377.0 3711171.0 2.47119 1256, 2> 515477.0 37nt71.0 2.38551 (199, 2> 
515577.0 3711171.0 2.29522 (199, 2) 515677.0 3711171.0 2.00005 (199, 2> 
515m.o 3711171.0 1.61612C 1164, 2) 515877.0 3711171.0 1.31552 I 97, 2> 
515977.0 3711171.0 1 .4646!C 1230, 2> 516077.0 37nt71.0 2.51451 1301, 3> 
516177.0 3711171.0 3.00966 1301, 1) 516277.0 3711171.0 2.05753 1300, 3) 
516!77.0 3711171.0 1.56572 1303, 2> 516477.0 3711171.0 1.41395 1358, 2) 
516577.0 3711171.0 1.52277C 1197, 2> 516677.0 !7nt71.0 1.12201 1224, 2) 



2110 HIGH 
I·HR 

IGRCIUPI 1 
- I. P. • CMD£1i • CO ICI£Ell • ltiV/LOIIG 1915 IIIIAIIY -

• IECOIID IIGHEST I•NCIUI AVERAGE IXIIICENTIIATICIII (IIICI-/aliiC IETER) • 
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• 1.• - y- lXIII • (DAY,PER.) • X • - y- lXIII. CDAY,PER.) . . . . . -. . . --. . . : . . . . . . . . . . . . . . . . . . . . . -. . . . . . . . . . . . . . . . . . - -. . . ---. 
516m.o 1711171.0 1.28105 CZ24, Zl 516177.0 mn71.o 1.7107DC (197, 2> 
516977.0 mn71.o 1.76640 ( 42, 2) 517077.0 m1171.o 1.15193 ( 95, 2) 
517177.0 1711171.0 1.65103 ( 42, 2) 515277.0 :S711071.0 2.41167 (199, 2> 
515377.0 m1o71.o 2.46411 (199, 2) 515477.0 :S711071.0 2.29112 (199, 2) 
515577.0 :S711071.0 2.16019 (199, 2> 515677.0 1711071.0 1.69185 (199, 2) 
515m.o 1711071.0 1.57775 (110, 2) 515877.0 :S711071.0 1.66464C (117, 2> 
515977.0 1711071.0 1.13284 (:S01. 2> 516077.0 1711071.0 2.16913 C:S01, 1> 

' ! 516177.0 1711071.0 :S.00690 (301, 1) 516277.0 17110?8.0 1.73324 c:soo, 3) 
516377.0 3711071.0 1.62443 (303, 1) 516477.0 3711071.0 1.70230C (197, 2) 
516577.0 :S711071.0 1.91490 (358, 2) 516677.0 3711071.0 1.27933 (179, 2) 
516m.o 3711078.0 1.23062 (224, 2) 516177.0 3711078.0 1.41000 ( 95, 2) 
516977.0 3711071.0 1.77648 ( 42, 2) 517077.0 3711071.0 1.97387 ( 42, 2) 
517177.0 3711071.0 1.98793 ( 95, 2) 515277.0 3710978.0 2.42540 (199, 2) 
515377.0 3710978.0 2.37941 (199, 2) 515477.0 3710978.0 2.07193 (199, 2> 
515577.0 3710978.0 1. 78205 (199, 2> 515677 .o 3710971.0 1.75794 (289, 2> 
515m.o 3710978.0 2.00560C (187, 2) 515877.0 3710971.0 2.06610C (230, 2) 
515977.0 3710978.0 2.45439 (301, 3) 516077.0 3710978.0 3.55182 (301, 1) 
516177.0 3710978.0 2.88871C ( 19, 3) 516277.0 3710971.0 2.34719 (123, 2) 

I 
516377.0 3710978.0 1.87476 (123, 2) 516477.0 3710978.0 1.83408C (197, 2) 
516577.0 3710978.0 1.86256C (197, 2) 516677.0 3710978.0 1.62398C (197, 2> 
516m.o 3710978.0 1.31161 (179, 2> 516177.0 3710978.0 1.43923C (197, 2> 
516977.0 3710978.0 1. 75029 (136, 2> 517077.0 3710971.0 1.92737 ( 42, 2) 
517177.0 3710978.0 2.14556 ( 42, 2> 515277.0 3710878.0 2.30428 (199, 2) 
515377.0 3710878.0 2.08528 (199, 2) 515477.0 3710878.0 1.71018 (199, 2> 
515577.0 3710878.0 1.75882 (289, 2) 515677 .o 3710878.0 2.06369C (187, 2) 
515m.o 3710878.0 2.20185C (187, 2> 515877.0 3710878.0 2.44905C (230, 2) 
515977.0 3710878.0 3.58692 (301, 3) 516077.0 3710878.0 5.23261 (301, 1) 
516177.0 3710878.0 3.59236 (301, 1) 516277.0 3710878.0 2.51940 (123, 2) 
516377.0 3710878.0 2.12726 (269, 2) 516477.0 3710878.0 2.05935 (269, 2) 
516517.0 !710878.0 2.29732 (358, 2) 516677.0 !710878.0 2.43935 (358, 2> 
516m.o 3710878.0 1.51440 (104, 2) 516177.0 3710878.0 1.44291 (104, 2) 
516977.0 3710878.0 1.61913 (158, 2> 517077.0 3710878.0 1.10360 (116, 2) 
517177.0 3710878.0 2.04706 ( 42, 2> 515277.0 3710778.0 2.16960 (299, 2> 

I 515377.0 3710778.0 1.75988 (199, 2) 515477.0 3710778.0 2.00553 (289, 2) 

' 515577.0 3710778.0 1.82721 (289, 2) 515677.0 3710778.0 2.18684C (187, 2) 
515m.o 3710778.0 2.34844C (230, 2) 515877.0 3710778.0 2.17657 (301, 3) 
515977.0 3710778.0 4.48317 (301. 3) 516077.0 3710778.0 5.77137 (301, 2) 
516177.0 3710778.0 3.46042 (301, 1) 516277.0 3710778.0 2.83229 (300, 3) 
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• IECOIID IIGH£ST I·~ AVEUGE CONCENTIATICII (IIICIDGIAIIS/CIJIIC METER) • 
• FRill ALL SOURCES • 

• Fill THE DISCRETE RECEPTCII PDINTS • 
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -. . . - . -. . --
516377.0 :mo771.o 2.!6790 (303, , 516477.0 mom.o 2.57210 C144, 2l 
516577.0 3710771.0 2.44210 C351, 2l 516677.0 3710771.0 3.10224 C179, 2l 
516m.o 3710771.0 2.349!6 (339, 2l 516877.0 3710771.0 1.10937 (335, 2l 
516977.0 3710771.0 1.17294 (104, 2l 517077.0 3710771.0 2.29349 c 95, 2) 
517177.0 3710771.0 1.19233 (151, 2l 515277.0 J710671.0 1.16585 (299, 2l 
515377.0 3710671.0 1.91691 em, 2l 515477.0 3710671.0 2.05111 (289, 2) 
515577.0 3710671.0 2.07051C (187, 2l 515677.0 3710671.0 2.08093C (187, 2) 
515m.o 3710671.0 2.42014C (230, 2l 515877.0 3710671.0 3.76211 (301, 3) 
515977.0 3710671.0 5.19396 (301, 1) 516077.0 3710671.0 5.13947 (301, 2l 
516177.0 3710671.0 3.73771 (301, 1) 516277.0 3710671.0 2.90019 (300, 3) 
516377.0 3710671.0 2.91736 (302, 3) 516477.0 3710671.0 2.33807 (164, 2) 
516577.0 3710678.0 2.55603 (269, 2) 516677.0 3710671.0 4.04016 (179, 2l 
516m.o 3710671.0 2.94428 (358, 2l 516877.0 3710671.0 1.94241 (104, 2) 
516977.0 3710678.0 1.88893 (1!6, 2) 517077.0 3710671.0 1.75660 (158, 2l 
517177.0 3710671.0 2.01348 ( 95, 2) 515277.0 3710571.0 2.07528 (289, 2) 
515377.0 3710578.0 2.11482 (289, 2) 515477.0 3710571.0 2.24066 (289, 2) 
515577.0 3710571.0 2.24705C (187, 2l 515677.0 3710571.0 2.15046C (230, 2) 
515m.o 3710571.0 3.20071 ( 97, 2) 515877.0 3710571.0 4.80455 (301, 3) 
515977.0 3710578.0 5.53685 (301, 1) 516077.0 3710571.0 4.17075 (301, Zl 
516177.0 3710578.0 3.95074 (300, 3) r 516277.0 3710571.0 3.32979 (300, 3) 
516377.0 3710578.0 3.74648 (303, 1) 516477.0 3710578.0 3.17328 (303, , 
516577.0 3710578.0 2.99686 (269, 2) 516677.0 3710578.0 4.oam (179, 2) 
516m.o 3710578.0 2.86606 (358, 2) 516877.0 3710578.0 2.12550 (179, 2) 
516977.0 3710578.0 1.47111 (179, 2) 517077 .o 3710578.0 1.70220 (104, 2) 
517177.0 3710578.0 1.70357 (158, 2) 515277.0 3710478.0 z. 14842 (289, 2) 
515377.0 3710478.0 2.21285 C256, Zl 515477.0 3710478.0 Z.32343C (187, Zl 
515577.0 3710478.0 2.17854C (187, 2) 515677.0 3710478.0 2.31766C (230, 2l 
515m.o 3710478.0 3.63175 (301. 3) 515877.0 3710478.0 5.46963 (301, 3) 
515977 .o 3710478.0 6.21953 (301, , 516077.0 3710478.0 4.48502 (301, 3) 
516177.0 371047!.0 4.!9!!! (300, !) 516277.0 3710478.0 3.?3006 (!00, !) 
516377.0 3710478.0 3. 76466 (303, 1) 516477.0 3710478.0 3.39367 (303, , 
516577 .o 3710478.0 3.02216 (179, 2l 516677.0 3710478.0 3.97661 (179, 2) 
516m.o 3710478.0 3.40730 (179, 2) 516877.0 3710471.0 2.34198 (179, 2) 
516977.0 3710478.0 1.90181 (339, 2) 517077.0 3710478.0 1.64697 (136, 2) 
517177.0 3710478.0 1.56234 (158, 2) 515277.0 3710378.0 2.08272 (289, 2) 
515377 .o 3710378.0 2.06663 (289, 2) 515477.0 3710378.0 2.09319C (187, 2) 
515577.0 3710378.0 2.06193C (230, 2) 515677.0 3710371.0 3.01374 (301, 2) 
515m.o 3710378.0 4.63300 (301, 3) 515877.0 3710378.0 5.47048 (301, 3) 



2111) HIGH 
I·HR 

SGROUPI 1 
- 1. P. • CMD£11 • CO ICIE£ll • IHV/I.IIIG 1915 IIIIAIIY -

* SECOND HIGHEST I·IICU AVERAGE COIIC£111RATICII CIIICRDGitAMS/CIIIIC IETP) • 
* FROM ALL IIIIRC£1 * 

* FDI TilE DISCRETE IEC£PTOI POIHTI * 

• I • • y. COli • CDAY ,PER.) • I • • y • CCII. CDAY,P£1.) . . . . . . . . . --. . . . . . -. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
515977.0 mo37a.o 6.01776 (3111, 2) 516077.0 m0371.o 4.06264 (300, 5) 
516177.0 5710371.0 5.90131 (300, 5) 516277.0 5710371.0 5.55674 (300, 5) 
516377.0 3710371.0 5.41917 (269, 2) 516477.0 3710371.0 2.17026 (503, , 
516577.0 5710371.0 2.62060 (179, 2) 516677.0 m0371.o 5.21093 (551, 2) 
516m.o 3710371.0 5.55411 (179, 2) 516177.0 5710371.0 5.24036 CJJ9, 2) 
516977.0 5710371.0 1.17571 (179, 2) 517077.0 m0371.o 1.55199 c 45, 2) 
517177.0 3710371.0 1.711JJ (104, 2) 515277.0 5712276.0 1.71156 C216, 2) 
513377.0 5712276.0 1.11123 (113, 2) 515477.0 5712276.0 1.93481 (113, 2) 
515577.0 3712276.0 2.00401 (188, 2) 515677.0 3712276.0 1.99034 (188, 2) 
515m.o 3712276.0 1.44346 (188, 2) 515877.0 3712276.0 0.71250 (188, 2) 
515977.0 3712276.0 0.48621 (112, 3) 516077.0 5712276.0 1.79006 (112, 3) 
516177.0 3712276.0 1.54889C (133, 2) 516277.0 3712276.0 5.55033 (109, 2) 
516577.0 3712276.0 2.15771 1322, 2) 516477.0 3712276.0 1.43261 (151, 1) 
516577.0 3712276.0 2.06906 I 17, 2) 516677.0 5712276.0 1.99489 c 94, 2) 
516m.o 3712276.0 1.10980 (151, 2) 516177.0 3712276.0 1.71762 c 93, 2) 
516977.0 3712276.0 1.59991 (189, 2) 517077.0 3712276.0 1.75134 (196, 2) 
517177.0 3712276.0 1.65356 1189, 2) 515277.0 5712376.0 2.01988 (115, 2) 
515377.0 3712376.0 2.11742 1216, 2) 515477.0 3712376.0 2.21821 1216, 2) 
515577.0 3712376.0 2.13619 1216, 2) 515677.0 3712376.0 1.93503 1188, 2) 

i 515m.o 3712376.0 1.51770 1209, 2) 515877.0 3712376.0 1.00643 1165, 2) 
I 

515977.0 3712376.0 2.03039 (133, 3) 516077.0 3712376.0 1.57563 1111, 2) 
516177.0 3712376.0 2.12520C (133, 2) 516277.0 3712376.0 2.86987 ( 62, 3) 
516377.0 3712376.0 2.18976 ( 94, 3) 516477 .o 3712376.0 0.86711 ( 62, 3) 
516577.0 3712376.0 1.21452 (151, 2) 516677.0 3712376.0 1.26165 1151, 2) 
516m.o 3712376.0 1.65069 1151, 2) 516177.0 5712376.0 1.97297 1145, 2) 
516977.0 3712376.0 2.22865 (177, 2> 517077.0 5712376.0 2.07034 (207, 2> 
517177.0 3712376.0 2.19519 1207, 2) 515277.0 3712476.0 2.43939 1188, 2> 
515377.0 3712476.0 2.27207 1240, 2> 515477.0 3712476.0 2.16754 (165, 2> 
515577.0 3712476.0 2.00063 1209, 2> 515677.0 3712476.0 1.88486 (209, 2) 
515m.o 3712476.0 1.51739 (165, 2) 515877.0 3712476.0 1.11581 1124, 2) 
.515977.0 3712476.0 1.33451 (186, 2) 516077.0 3712476.0 1.09572C 1133, 2> 
516177.0 3712476.0 2.31342 (150, 2) 516277.0 3712476.0 2.47662 I 15, 2> 
516377.0 3712476.0 2.09717 ( 94, 3) 516477.0 3712476.0 1.03287 c 94, 3) 
516577.0 3712476.0 1.09215 (151, 1) 516677.0 5712476.0 1.40937 (151, 2) 
516m.o 3712476.0 1.60611 (206, 2> 516177.0 3712476.0 2.15038 (145, 2) 
516977.0 3712476.0 2.42011 (145, 2) 517077.0 3712476.0 2.72734 (206, 2> 
517177.0 3712476.0 2.49992 1207, 2> 515277.0 5712576.0 2.35186 1240, 2> 
515377.0 3712576.0 2.23435 (188, 2) 515477.0 3712576.0 2.17198 1255, 2) 



ZIID HIGH 
I·HR 

IGRCIUPI 1 
- 1. P. • -EM • CD ICIEEM • IHV/UIIG 1115 IIIIAIIT -

• IECOIID IIGHEST 1-IICUI AVEUGE CDHC£MTIATIIII (IIICROGIAIIS/CIJIIC IIETER) • 
• FRill ALL IOURC£1 • 

• Fill TME DISCRETE IEC£PTIII PDIIITI • 

• I • . '. CCII • (DAT,PER.l • I • . ' . CCII. CDAT,PER.l 

-·····································--···················-···· 
515577.0 m2576.o 1.,579 (255, 2> 515677.0 :1712576.0 1.mn C165, 2> 
515m.o :1712576.0 1.51715 C116, 2> 515177.0 :1712576.0 1.51130 (116, Z> 
515977.0 :1712576.0 1.46709 (124, 2> 516077.0 m2576.o 1.31165 (130, Z> 
516177.0 m2576.o 2.05116 C150, Z> 516277.0 :1712576.0 2.31332 C 15, Z> 
516577.0 3712576.0 1.111496 c 94, 3) 516477.0 1712576.0 1.35131 C125, Z> 
516577.0 mzs76.o 1.21034 (195, Z> 516677.0 :1712576.0 1.24130 C195, Z> 
516m.o 1712576.0 1.40117 (177, Z> 516177.0 :1712576.0 1.97192 (206, 2) 
516977.0 1712576.0 2.40404 (145, 2) 517077.0 :1712576.0 2.61625 (206, 2) 
517177.0 3712576.0 2.19113 (191, 2) 515277.0 :1712676.0 2.13042 C115, 2> 
515377.0 3712676.0 2.10694 (165, 2> 515477.0 :1712676.0 2.05134 (165, 2> 
515577.0 3712676.0 1.11041 (259, 2l 515677.0 1712676.0 1.12335 (259, 2) 
515m.o 3712676.0 1.49971 (114, 2> 515877.0 1712676.0 1.65493 (124, 2> 
515977.0 3712676.0 1.62969 (130, 2> 516077.0 1712676.0 1.53233 (112, 2) 
516177.0 1712676.0 2.15175 ( 62, 3) 516277.0 1712676.0 2.11424 (130, 2> 
516377.0 3712676.0 2.01403 (130, 2> 516477.0 1712676.0 1.69719 (125, 2) 
516577.0 3712676.0 1.39234 C195, 2> 516677.0 3712676.0 1.31522 C195, 2> 
516m.o 3712676.0 1.32883 (195, 2> 516177.0 3712676.0 1.61614 (145, 2) 
516977.0 3712676.0 2.09261 (191, 2> 517077.0 1712676.0 2.51517 (206, 2> 

I 517177.0 3712676.0 2.77145 (206, 2) 515277.0 1712776.0 1.91663 (115, 2> I 515377.0 3712776.0 2.02162 (114, 2) 515477.0 3712776.0 1.92208 (259, 2> 
515577.0 3712776.0 2.12452 (259, 2) 515677.0 3712776.0 1.90182 (114, 2) 
515m.o 3712776.0 1.49312 (124, 2) 515877.0 3712776.0 1.62038 (130, 2> 
515977.0 3712776.0 1.12343 (130, 2l 516077.0 3712776.0 1.87135 (150, 2> 
516177.0 3712776.0 2.06043 (130, 2) 516277.0 3712776.0 2.00002 (174, 2> 
516377 .o 3712776.0 2.20148 (150, 2> 516477.0 3712776.0 1.83795 (125, 2> 
516577.0 3712776.0 1.53414 (125, 2> 516677.0 1712776.0 1.37673 (235, 2> 
516m.o 3712776.0 1.29004 (195, 2> 516177.0 3712776.0 1.64313 (151, 2) 
516977.0 3712776.0 1.16086 (175, 2) 517077.0 3712776.0 2.14872 (145, 2) 
517177.0 3712776.0 2.51078 (206, 2) 515277.0 3712876.0 2.10142 (114, 2> 
515377.0 3712876.0 2.03103 (259, 2> 515477.0 3712876.0 2.13000 (259, 2) 
515577.0 3712876.0 2.00263 (114, 2> 515677.0 3712876.0 1.83410 (259, 2) 
515m.o 3712876.0 1.49965 (249, 2> 515877.0 1712876.0 1.71397 (249, 2> 
515977.0 3712876.0 1.77597 (130, 2> 516077.0 3712876.0 2.07704 (126, 2l 
516177.0 3712876.0 1.92659 Cl30, 2> 516277.0 3712876.0 1.99576 (130, 2> 
516377.0 1712876.0 2.24143 (150, 2) 516477.0 3712876.0 2.22812 (153, 2) 
516577.0 3712876.0 1.75664 (176, 2> 516677.0 3712876.0 1.57364 (235, 2) 
516m.o 3712876.0 1.31933 (151, 2l 516177.0 3712876.0 , .64949 (152, 2l 
516977.0 3712876.0 1.87174 ( 94, 2> 517077.0 3712876.0 2.07110 (191, 2> 



I 

2ND HIGH 
I·HR 

SGRCUPI 1 
- I. P. • CAIIIEI • CO SCREEN • IHV/LIIIG 11115 IIIIAIIT -

• IECIIIII RIGHEST I•HOUI AVERAGE COIICENTitATIGII (IIICIOGIIAIIS/CUIIC IIETER) • 
• FROM All SOURCES • 

• fCII TNE DISCIETE IECEPTIIR POINTS • 

.. • I • . ' . 1:1111. CDAT,PER.) • X • . ' . CCIII. CDAT ,PER.) . -. . . . . -. . -. . . . . . . . . . . . . -. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -. 
517177.0 ma76.o 2.09197 (145, 2> 515277.0 m2976.o 2.05716 (259, 2> 
515377.0 m2976.o 2.21104 (259, 2> 515477.0 m2976.o 2.16620 (114, 2> 
515577.0 3712976.0 1.15411C C139, 2> 515677.0 3712976.0 1.52159 (107, 2> 
515m.o 3712976.0 1.761110 (249, 2) 515877.0 3712976.0 2.13163 (126, 2) 
515977.0 3712976.0 1.76256 (112, 2> 516077.0 3712976.0 2.24133 (126, 2) 
516177.0 3712976.0 2.20621 (109, 2) 516277.0 3712976.0 2.146111 (175, 2> 
516377.0 3712976.0 2.43179 (174, 2) 516477.0 3712976.0 2.23146 (176, 2> 
516577.0 3712976.0 2.02397 (176, 2> 516677.0 3712976.0 1.63430 (167, 2) 
516m.o 3712976.0 . 1.39292 (153, 2> 5161177.0 3712976.0 1.50361 (152, 2> 
516977.0 3712976.0 1.95941 (151, 2> 517077.0 3712976.0 1.94272 ( 94, 2) 
517177.0 3712976.0 1.99127 (175, 2> 515277.0 3713076.0 2.22530 (259, 2) 
515377.0 3713076.0 2.26262 (265, 2> 515477.0 3713076.0 2.03011C (139, 2> 
515577.0 3713076.0 1 .79aaa (259, 2> 515677.0 3713076.0 1.10740 (249, 2> 
515m.o 3713076.0 1.90616 (249, 2) 515877.0 3713076.0 1.91022 (148, 2) 
515977.0 3713076.0 1.74720 (150, 2> 516077.0 3713076.0 2.15470 (126, 2) 
516177.0 3713076.0 2.04790 (150, 2) 516277.0 3713076.0 2.30675 (175, 2> 
516377.0 3713076.0 2.45320 (153, 2) 516477.0 3713076.0 2.37425 (176, 2) 
516577.0 3713076.0 2.21817 (176, 2) 516677.0 3713076.0 1.14107 (176, 2> 
516m.o 3713076.0 1.63645 (153, 2) 5161177.0 3713076.0 1.51628 (151, 2> ,. 516977.0 3713076.0 1.93812 (152, 2> 517077.0 3713076.0 1.19897 (175, 2) 

I 517177.0 3713076.0 2.10398 (152, 2) 515277.0 3713176.0 2.33360 (259, 2) 
515377.0 3713176.0 2.19678 (265, 2) 515477.0 3713176.0 1.88305 (260, Zl 
515577.0 3713176.0 1. 75787 (249, 2> 515677.0 3713176.0 1.98503 (249, 2) 
515m.o 3713176.0 2.20949 (126, 2) 515877.0 3713176.0 1.72113 (249, 2) 
515977.0 3713176.0 2.00332 (150, 2) 516077.0 3713176.0 2.25492 (126, 2) 
516177.0 3713176.0 2.13074 (175, 2) 516277.0 3713176.0 2.40730 (175, 2) 
516377.0 3713176.0 2.70180 (153, 2) 516477.0 3713176.0 2.45080 (176, 2) 
516577.0 3713176.0 2.34501 (176, 2) 516677.0 3713176.0 1.96466 (176, 2> 
516m.o 3713176.0 1,67982 (153, 2) 5161177.0 3713176.0 1.57185 (235, 2> 
516977.0 3713176.0 1,63361 (152, 2) 517077.0 3713176.0 1.97211 (151. 2) 
517177,0 3713176.0 2.80323 (152, 2) 515277.0 3712176.0 1.51335 (240, 2) 
515377.0 3712176.0 1.61711 (183, 2) 515477,0 3712176.0 1.81750 (183, 2) 
515577.0 3712176.0 1.77822 (183, 2) 515677.0 3712176.0 1.42003 (183, 2) 
515m.o 3712176.0 1.18752 (216, 2) 515877.0 3712176.0 0.70150 ( 51, 2> 
515977.0 3712176.0 0.61593 ( 96, 2) 516077.0 3712176.0 0.96384 ( 88, 3) 
516177.0 3712176.0 2.14051 (111, 2) 515277.0 3712076.0 1.50749 (239, 2) 
515377.0 3712076.0 1 .455611 (239, 2> 515477.0 3712076.0 1.39989 (183, 2) 
515577.0 3712076.0 1.30769 (216, 2) 515677.0 3712076.0 1.07735 (224, 2> 



2IID MIGH 
I·HR 

IGROUPI 1 
- I. P. • CWm£Jf • Cll ICIE£ll • IIIV/LOIIG 1915 IIIIARY -

• IECOIID IIGIIEIT I·IIOUI AVERAGE CIIIICENTRATICII (IIICIOGUIIS/CUIIC IIETEil • 
• FRCIII ALL IQJRCES • 

• Fill THE DISCIETE IECEPTCIR POliTI • 

• X • . ' . Cllll. CDAY,PEI.) • • • . ' . Cllll. CDAY,PER.) . . . . . . . --. . . . . . . . . . . . . . . . . . . . -. . . . . . . . . . . . . . . . . . . . . -. . . . . . . . . - . . 
Sl5m.o 3712076.0 0.64761 (216, 2) 515117.0 3712076.0 o.665n ""·" 515917.0 3712076.0 0.62042 ( 51, 2) 516017.0 3712076.0 0.16433 ( 96, 2) 
516117.0 3712076.0 2.43412 (133,3) 515217.0 3711976.0 1.44744 (239, 2) 
515317.0 3711976.0 1.36289 (239, 2l 515417.0 3711976.0 1.16112 (224, 2) 
515517.0 3711976.0 1.02469 (240, 2) 515617.0 3711976.0 0.10043 1160, 2l 
S15m.o 3711976.0 0.55439 (224, 2) 515117.0 3711976.0 0.25164 (252, 2) 
515917.0 3711976.0 0.32012 (161, , 516017.0 3711976.0 0.11919 ( 96, 2) 
516117.0 3711976.0 1.26220 ( 96, 2) 515217.0 3711176.0 1.69144 (244, 2) 
515317.0 3711176.0 1.20920 (244, 2l 515417.0 3711176.0 1.09770 (244, 2) 
515517.0 3711876.0 0.91123 1240, 2l 515617.0 3711176.0 0.70500 (244, 2) 
515m.o 3711876.0 o.4n4o (170, 2) 515817.0 3711176.0 0.53107 ( 74, 2l 
515917.0 3711876.0 0.12517 ( 71, 2) 516017.0 3711876.0 1.on11 c 74, 2l 
516117.0 3711876.0 1.91826 c 74, 2l 515217.0 3711176.0 1.28295 1198, 2> 
515317.0 3711176.0 0.99224 (262, 2) 515417.0 3711176.0 1.07619 (223, 2) 
515517.0 3711176.0 1.12042 (170, 2> 515617.0 3711176.0 0.95271 (170, 2> 
515m.o 3711176.0 0.63611 C 71, 2l 515817.0 3711176.0 0.19661 ( 26, , 
515917.0 3711176.0 0.29635 (245, 2) 516017.0 3711176.0 1.24919 ( 71, 2) 
516117.0 3711176.0 0.17366 ( 64, 2) 515217.0 3711676.0 1.51611 (106, 2) 

I 
515317.0 3711676.0 1.29933 (106, 2> 515417.0 3711676.0 1.26434 (223, 2) 
515517.0 3711676.0 1.28644 (223, 2> 515617.0 3711676.0 1.13755 (223, 2> 
515m.o 3711676.0 0.70656 (198, 2) 515817.0 3711676.0 0.66533 ( 71, 2) 
515917.0 3711676.0 0.28301 c 71, 2l 516017.0 3711676.0 0.63334 ( 64, 2) 
516117.0 3711676.0 1.49228 (302, 1) 515217.0 3711576.0 1.57648 (106, 2) 
515317.0 3711576.0 1.33587 (106, 2) 515417.0 3711576.0 1.14237 (223, 2) 
515517.0 3711576.0 1.08310 (188, 2) 515617.0 3711576.0 1.03276 1188, 2> 
515m.o 3711576.0 0.12537 ( 98, 2) 515817.0 3711576.0 0.54994 (198, 2) 
515917.0 3711576.0 0.66233 ( 64, 2) 516017.0 3711576.0 o. 77541 (289, 2> 
516117.0 3711576.0 4.18164 (301, 2) 515217.0 3711476.0 1.45549 (199, 2l 
515317.0 3711476.0 1.45135 (199, 2) 515417.0 3711476.0 1.44874 (199, 2) 
515517.0 3711476.0 1.34923 (199, 2) 515617.0 3711476.0 1.24273 (199, 2) 
515m.o 3711476.0 1.15985 (199, 2) 515817.0 3711476.0 0.17810 1198, 2> 
515917.0 3711476.0 0.67072 ( 71, , 516017.0 3711476.0 0.79958 (301, , 
516117.0 3711476.0 5.11222 (301, 3) 511217.0 3709378.0 2.29443 (295, 1) 
512217.0 3709378.0 1.14592C (294, 3J 513217.0 3709378.0 1.57422 1227, 2l 
514217.0 3709378.0 3.28199 (361, 3) 515217.0 3709378.0 2.n349 (324, 3) 
516217.0 3709378.0 2.11n2 (300, 3) 51n77.o 3709378.0 2.40876 (358, 2l 
518217.0 3709378.0 2.95862C (158, 3) 519217.0 3709378.0 1.51531 ( 43, 1) 
520217.0 3709378.0 1.31021 (121, 3) 521217.0 3709378.0 1.40023 ( 3, 3) 



·--

- 1. P. • CNIIEII. • CO ICIEEM • IHV/LIIIG tillS IIIIMY -
• IEIDII IIGHEST I•IICUt AVERAGE COHCENTRATIIII CIIICIOGUIIS/QIIIC IIETEI) • 

• ·- ALL IIUtCES • 
• fill TilE DISCRETE IECEPTIII POINTS • 

" • X •. . ' . COM • CDAY,PEI.) • • • . ' . CDAY ,PEl.) 

2IID HIGH 
I·HR 

IGIIOUPt 1 

. . . . . . . . ... . . . . . . . -.......... -........ -.. -.. -......... -..... -... -
522277.0 J709371.0 0.14653 c 90, , 511277.0 37D1371.0 t.98041 

c "· , 
512277.0 37D1371.0 t.04373 m2, 3> 51J277.0 3701171.0 2.16316 C361, 3) 
514277.0 J701171.0 2.60404 (164,1) 515277.0 J701171.0 2.99514 CJD1, 31 
516277.0 J701171.0 1.99023 CJ65, 2) 517277.0 J701171.0 3.53551 CJJ6, t) 

511277.0 J701171.0 1.62129 CJ35, 21 519277.0 3701171.0 t.57511 CJ35, t) 

520277.0 37D1371.0 1.49912 c 43, , 521277.0 3701171.0 t.t4359 (136, 3) 
522277.0 3701171.0 1.32111 c 3, :Jl 511277.0 3707371.0 t.24061C C 50, 3) 
512277.0 3707371.0 1.99136 (361, 3) 513277.0 3707371.0 1.63635C C275, 3) 
514277.0 3707371.0 2.66!51C C219, 1) 515277.0 37073"18.0 3.00072 (211, 3) 
516277.0 3707371.0 2.11059C (123, 11 517277.0 3707371.0 3.65134 ( 25, 3) 
511277.0 3707378.0 1.69645 CJ39, 2l 519277.0 3707378.0 t.J6307 C277, 3) 
520277.0 3707378.0 1.44233 CJ35, 1) 521277.0 3707378.0 1.36760 ( 42, 2) 
522277.0 3707371.0 1.26292 (136, 3) 511277.0 3706578.0 1.97227C (219, 1) 
512277.0 3706578.0 1.99768C C289, 1) 513277.0 3706578.0 2. 161J9 (256, 3) 
514277.0 3706578.0 2.69680 (336, 3) 515277.0 3706578.0 2.61122 (164, 1) 
516277.0 3706578.0 2.75125 (302, 3) 517277.0 3706578.0 2.97037 (163, 3) 
511277.0 3706371.0 2.24420 (359, , 519277.0 3706571.0 1.06058 CJ35, 21 
520277.0 3706578.0 1.26655 (266, 3) 521277.0 3706578.0 1.36J37C (134, 3) 
522277.0 3706578.0 1.32792 ( 17, 1) 523277.0 3706578.0 1.23661 ( 43, 1) 
522402.0 3710378.0 0.19573 c 90, 1) 522402.0 3711378.0 0.95900C C 25, 1) 
522402.0 3712371.0 0.77980 (357, 2> 511277.0 3714176.0 1.33351C (226, 1) 
512277.0 3714176.0 1.15411 C261, 3) 513277.0 3714176.0 1.11007 (101, 3) 
514277.0 3714176.0 1.61517 (138, 2) 515277.0 3714176.0 2.39819 (343, 2) 
516277.0 3714176.0 4.57396 (113, 2) 517277.0 3714176.0 2.74537 (154, 1) 

518277 .o 3714176.0 1.57498 (183, 1) 519277.0 3714176.0 1.66618 (206, 2) 
520277.0 3714176.0 1.22069C C203, 3) 521277.0 3714176.0 1.31529 (356, 3) 
522277.0 3714176.0 1.73689C C 23, 1) 511277.0 3715176.0 2.25210 ( 79, 1) 
512277.0 3715176.0 4.09549 (261, 1) 513277.0 3715176.0 2.09934 (116, 3) 
514277.0 3715176.0 2.60752 C281, 2l 515277.0 3715176.0 2.77601 (322, 3) 
516277.0 3715176.0 3.22758 ( 85, 2) 517277.0 3715176.0 1.50203 ( 93, 3) 
518277.0 3715176.0 1.45444 ( 93, 1) 519277.0 3715176.0 1.65210 (183, 1) 
520277.0 3715176.0 0.99082C (191, 3) 521277.0 3715176.0 1.21941C (192, 3) 
522277.0 3715176.0 1.34588C C 13, 3) 511277.0 3716176.0 3.43849C (364, 1) 
512277.0 3716176.0 1.99349 (344, 3) 513277.0 3716176.0 2.88102 (281, 1) 

514277.0 3716176.0 3.01962C ( 56, 3) 515277.0 3716176.0 3.85413 (247, 3) 
516277 .o 3716176.0 2.16408 C 15, 2l 517277.0 3716176.0 1.53566 (168, 3) 
518277.0 3716176.0 1.32787C (145, 3) 519277.0 3716176.0 1.41787 (151, 3) 
520277.0 3716176.0 1.59533 (151, 2> 521277.0 3716176.0 0.78711C C 17,.3) 



2IID NIGH 
I·MR 

IGRauH 1 
- I. P. • ~ • lXI ICIHll • IMV/LIIIIG 1915 IIIIAIY -

• IECOIID IIGIIEST I•IICUI AVEIIAGE a1MC£NTAATICII CMICIIOGRAIIS/CUIIC IIETEI) • 
• FICII ALL IOURC£1 • 

• fill THE DISCIIETE IEC£PTOI PDINTI • 

• I • • y • aiM. CDAY,PEI.) • I • • y • aiM. CDAY,PER.) . . . . . . . . . . . ---. . . . . . . . . --. . -. -. -. . . . . . . . . . . . -. . . . . . . . . . . . . . . . -. . 

522277.0 m6176.o 0.71764 CZ06, Zl .511177.0 m7176.o 2.25071C (291, 3) 
512277.0 :5717176.0 2.96329 (2113, l) 513277.0 3717176.0 s •. 09SS5c c260, u 
514277.0 m7176.o s. 79906C (:541, 3) 515277.0 m7176.o 2.01155 (146, l) 
516277.0 3717176.0 1.19992 (316, :S) 51n77.o 3717176.0 1.30799 (161, 3) 
511277.0 m7176.o 1.31912 (360, 2) 519277.0 m7176.o 1.l7Dl5C (115, 1) 
520277.0 m7176.o 1.16716C ( 70, 3) 521177.0 3717176.0 1.znso (151, 2) 
522277.0 3717176.0 0.19151 ( 24, 1) 511277.0 3713176.0 1.70502 ( 41, 3) 
512277.0 3713176.0 1.59031 ( 14, 3) 51:5277.0 :5713176.0 1.01695 ( 71, 3) 
514177.0 3713176.0 z. 16503 (171, 2) 511277.0 3712176.0 1.neooc c •• 3) 
512277.0 3712176.0 1.57053C ( a, 3> 513277.0 3712176.0 1.4n43 (215, 2) 
514277.0 3712176.0 1.51024 (215, 2) 511277.0 :5711176.0 2.30091C (263, 3) 

.. 512277.0 3711176.0 2.92641C (294, 3) 513277.0 3711176.0 1.41918 ( 71, 2) 
J 

514277.0 3711176.0 1.70746 (362, 2) 511277.0 3709371.0 2.29443 (295, I) 

512277.0 3709371.0 1.14592C (294, 3) 513277.0 3709371.0 1.57422 (227, 2) 
514277.0 3709378.0 3.28199 (361, 3) 515277.0 3709371.0 2.n349 (324, 3) 
516277.0 3709378.0 2. 71722 ClOD, ll s1n11.o 3709378.0 2.40876 (358, 2) 
518277.0 3709378.0 2.95862C (158, 3) 519277.0 3709378.0 1.51531 ( 43, 1) 

520277.0 3709378.0 1.31021 (121, 3) 521277.0 3709378.0 1.40023 ( 3, 3) 
522277.0 3709378.0 0.14653 ( 90, 1) 511277 .o 3708378.0 1.98041 ( 59, 1) 

I 512277.0 3708378.0 1.04373 (352, 3) 513277.0 3708378.0 2.86316 (361, 3) 
514277.0 3708378.0 2.60404 (164, 1) 515277.0 3708378.0 2.99514 (301, 3) 
516277.0 3708378.0 1.99023 (365, 2) 51n77.o 3708378.0 3.53558 (336, 1) 
518277.0 3708378.0 1.62129 (335, 2) 519277.0 3708378.0 1.57588 (335, 1) 
520277.0 3708378.0 1.49982 ( 43, 1) 521277.0 3708378.0 1.14359 (136, 3) 
522277.0 3708378.0 1.32118 ( 3, 3) 511277.0 3707378.0 1.24061C C 50, 3) 
512277.0 3707378.0 1.99836 (361, 3) 513277.0 3707378.0 1.63635C C275, 3) 
514277.0 3707378.0 2.66331C C289, 1) 515277.0 3707378.0 3.ooon (288, 3) 
516277.0 3707378.0 2.81059C (123, 1) 51n77.o 3707378.0 3.65834 ( 25, 3) 
518277.0 3707378.0 1.69645 (339, 2) 519277.0 3707378.0 1.36307 (277, 3) 
520277.0 3707378.0 1.44233 (335, 1) 521277.0 3707378.0 1.36760 ( 42, 2) 
52227'i .o s;o;:;;a.o 1.26292 (136, 3) S'i'i27'i.O 37063;&.0 'i.Yi227e (289, 'i> 
512277.0 3706378.0 1.99761C (289, 1) 513277.0 3706378.0 2.16139 (256, 3) 
514277.0 3706378.0 2.69610 (336, 3) 515277.0 3706378.0 2.61822 (164, 1) 

516277.0 3706378.0 2.75825 (302, 3) s1n11.o 3706378.0 2.97037 (163, 3) 
518277.0 3706378.0 2.24420 (359, 1) 519277.0 3706378.0 1.06058 (335, 2) 
520277.0 3706378.0 1.26655 (266, 3) 521277.0 3706378.0 1.36337C (134, 3) 
522277.0 3706378.0 1.32792 ( 17, 1) 523277.0 3706378.0 1.23661 ( 43, 1) 

522402.0 3710378.0 0.89573 ( 90, 1) 522402.0 3711378.0 0.95900C C 25, 1) 



i 
J 

I 
' 

I 
) 

I 
;;;.; 

- l. P. • c:AII)EM • CD ICIEEI • IHY/LIIIG 19115 IIWY -
• IECIIIID HIGHEST I·IICIUI AVERAGE CIIIICEITRATIIII (IIICIOGRAIIS/CUIIC IETEI) • 

• FICM AI.L ICIURCES • 
• FOR TilE DISCRETE IECEPTOR I'OIITS • 

. ·- . ' . COli • CDAY,PEI.) • I • . ' . COli. (DAT,PEI.) 

2IID HIGH 
B·HR 

IGRDUPI 1 

. . . . . . . . . . . . -. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -. . . . . . ---. . -
522402.0 37123711.0 0.77910 057, Z> 511277.0 1714176.0 1.JJJ51C (126, 1) 

512277.0 1714176.0 1.15411 (161, I) 513277.0 1714176.0 1.11007 (101, I) 

514277.0 1714176.0 1.61517 (111, 2) 515277.0 1714176.0 1.39819 (543, 2) 

516277.0 3714176.0 4.57396 (113, 2) 517277.0 1714176.0 2.74537 (154,1) 

511277.0 1714176.0 1.57498 (113,1) 519277.0 1714176.0 1.66611 (206, 2) 

520277.0 3714176.0 1.22069C (203, I) 521277.0 3714176.0 1.11529 (156, J) 
522277.0 1714176.0 1.736891: ( ZJ, 1) 511277.0 3715176.0 2.25210 ( 79, 1) 

512277.0 3715176.0 4.09549 (261, 1) 513277.0 3715176.0 2.09954 (116, J) 
514277.0 3715176.0 2.60752 (211, 2) 515277.0 1715116.0 2.77601 (322, 3) 
516277.0 3715176.0 3.22758 ( 85, 2) 517277.0 3715176.0 1.50203 ( 93, J) 
518277.0 3715176.0 1.45444 ( 93, 1) 519277.0 3715176.0 1.65210 (183, 1) 

520277.0 3715176.0 0.99082C (191, 3) 521277.0 3715176.0 1.21941C (192, 3) 
522277.0 3715176.0 1.54588C ( 13, 3) 511277.0 3716176.0 3.43849C (364, 1) 
512277.0 3716176.0 1.99349 (344, 3) 513277.0 3716176.0 2.88102 (211, 1) 
514277.0 3716176.0 3.01962C C 56, 3) 515277.0 3716176.0 3.85413 (247, 3) 
516277.0 3716176.0 2.16408 ( 85, 2) 517277.0 3716176.0 1.53566 (168, 3) 
511277.0 3716176.0 1.32787C (145, 3) 519277.0 3716176.0 1.41787 (151, 3) 
520277.0 3716176.0 1.59533 (151, 2) 521277.0 3716176.0 0.78711C ( 17, 3) 
522277.0 3716176.0 0.78764 (206, 2) 511277.0 3717176.0 2.25078C (291, 3) 
512277.0 3717176.0 2.96329 (283, 3) 513277.0 3717176.0 3.09885C (260, 1) 
514277.0 3717176.0 3. 79906C (348, 3) 515277.0 3717176.0 2.01855 (146, 3) 
516277.0 3717176.0 1.89992 (316, 3) 517277.0 3717176.0 1.30799 (168, 3) 
518277.0 3717176.0 1.38982 (360, 2) 519277.0 3717176.0 1.37035C (185, 1) 
520277.0 3717176.0 1.16716C ( 70, 3) 521277.0 3717176.0 1.27250 (151, 2) 
522277.0 3717176.0 0.89158 ( 24, 1) 511277.0 3713176.0 1.70502 ( 48, 3) 
512277.0 3713176.0 1.59031 ( 84, 3) 513277.0 3713176.0 1.08695 ( 71, 3) 
514277.0 3713176.0 2.16503 (171, 2) 511277.0 3712176.0 1. 72800C ( 8, 3) 
512277.0 3712176.0 1.57053C ( 

'· 3) 
513277.0 3712176.0 1.47243 1215, 2) 

514277.0 3712176.0 1.51024 (215, 2> 511277.0 3711176.0 2.30091C (263, 3) 
512277.0 3711176.0 2.92648C (294, 3) 513277.0 3711176.0 1.41918 ( 71, 2) 
514277.0 3711176.0 1. 70746 (362, 2) 516500.0 3708100.0 2.63103 ( 31, 3) 
518100.0 3709350.0 2.70226 ( 17, 2) 514500.0 3708800.0 2.50922 ( 59, 1) 
517300.0 3714400.0 2.56180C (176, 3) 
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IIIPI/T DATA fiLE U11E : ICCDI1.DTA 
CIITPUT LIST FILE U11E : ICCD81.LST 
lET DATA FILE UIIE : C:\IEE\IIIV&GGI1.1J• 
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llliiiiATJ-. - • CDGEII. 
CIDII'LEX 
1D ICIEEN • 1911 IIEVEI'OlT/LIIIIMIV IIIIAIT lET. DATA 

'IIIII IIIII OF CIDII'LEX I •WISIOII Z.O II FCII TilE IIGI.LUTMT 'AIT FCII 165 14• ... JIIIICDS. 
CDIICEIITIATIOII EITIIIATU RGIM 011 IIIUt· I,M.IAM OAT· I, YEAII•INI. 
A fACTGR OF 1.11000000 liAS REM lfECifiEO TO CIIIVElT URI LEMGTM .. ITS TO CIUIIETBS. 
0 SIGIIIFIWT IIUICES ME TO IE IDMSIDEIEO. 

hiS IIIII IIILL lOT CDIISIDEl AMY IIGI.LUTMT LOSS. 
IIGII·FIVE IIIICAIY CDIICENTIIATIOII TAlLIS IIILL IE CIITPUT FCII 4 AWIAGIMG KliiiiS. 

&VIi TillES OF I,J,I, AMO 24 IIIUIS ME AUTOIIATICAI.LY DISPLAYED. 

CII'TIOII GPTIOII LIST III'TIOII IPECIFICATIOII 1 Oo IGIIOlE III'TIOII 
I• IIR III'TIOII 

TECHNICAL III'TIOIIS 

' TEllAIN ADJUSTMENTS 0 
z DO NOT INCLUDE STACK DOWIIIIASH CALCULATIONS 0 
J DO NOT INCLUDE GRADUAL PLUME liSE CALCULATIOIIS , 
' CALCULATE INITIAL PLUME SIZ£ 1 

INPUT OPTIONS 
5 lEAO IIET DATA FROM CARDS 0 

' lEAD MOURLY EMISSIONS 0 
1 SPECIFY SIGNIFICANT SOURCES 0 

• lEAD IADIAL DISTANCES TO GENERATE lECEPTGRS 0 
PRINTED CIITPUT OPTIONS 

' DELETE EMISSIONS IIITH HEIGHT TABLE 1 
10 DELETE MET DATA SUMMARY FOR AVG PERIOD , 
11 DELETE HOURLY CONTRIBUTIONS 1 
12 DELETE MET DATA ON HOURLY CONTIIIUTIONS 1 
13 DELETE FINAL PLUME RISE CALC ON HRLY CONTRIIUTIONS 1 
14 DELETE HOURLY SUMMARY 1 
u DELETE MET DATA ON HRLT SUMMARY 1 
t6 DELETE FINAL PLUME RISE CALC ON HRLT SUMMARY 1 
17 DELETE AVG·PERIOD CONTRIBUTIONS 1 
11 DELETE AVERAGING PERIOD SUMMARY 1 
19 DELETE AVG CONCENTRATIONS AND H1·5 TABLES 0 

OTHER CONTROL AND OUTPUT OPTIONS 
zo RUN IS PART OF A SEGMENTED RUN 0 
21 WRITE PARTIAL CONC TO DISK OR TAPE 0 
22 WRITE HOURLY CONC TO DISK OR TAPE 0 
ZJ WRITE AVG·PERIOD CONC TD DISK aR TAPE 0 
24 PUNCH AVG·PERIOD CONC ONTO CARDS 0 
25 COMPLEX TERRAIN OPTION 1 
26 CALM PROCESSING OPTION 0 
Z7 VALLEY SCREENING OPTION 0 

ANEMOMETER HEIGHT• 10.00 
IIINO PROFILE WITH HEIGHT EXPONENTS CORRESPONDING TO STABILITY ARE AS fOLLOWS: 

fOR STAIILITY A: 0.07 
STABILITY 1: 0.07 
STABILITY C: 0.10 
STABILITY D: 0.15 
STABILITY E: 0.35 
STABILITY F: 0.55 



6 

lAST .. 111 IDZCG/IEC) NITCG/IEC) ITACIC ITACIC ITACIC ITACIC .oTEI. III'ACT EFF IID•LVL 1UDT FLUX 

C11DRD CIIDRD IIIISSICIIIS IIIISSICIIIS 
CUIEI .. ITS) 

ITCII) TEII'CC) DIM(II)VELCII/IEC)(IIICIIO I/II"J) IT(II) ELEV f 

116.SZ S711.19 O.DO '·" 22.9 427.6 

IIIISSIIII IIF-TICIII fOI 1 c•n POllY ICIUICEI liAS lUll IIPUT 
0 IIIIIIIFICAIIT POIIT ICIUICESCISIGI') AlE TO IE 111£0 fOI Till U 

J.4 16.6 

111£1 IT 11"4/1"3 
•ns 

5.11 213.11 14.40 150.19 

TIE 010£1 OF IIIIIIIFICAIICECIIIPS) fOI Z5 D1 LESS POllY a.CEI 111£0 II Till U AI LIITID IY POllY a.CE -1: 

IUIFACE IIET DATA fiOII ITATIIIICIIFCO) 0957, 'rEAICIIFCYI) ,., 

•11111 lElGHT DATA fiOII ITATIOICIMXD) 1951 , 'rEAICIIIXTI) 1911 

IIEC:EPTDI IIFDIIIATIIII 

IECPTDI IOEIITIFICATIOI EAST .. TM UCEPTDI IT IECEPTDI GIOUIID LEVEL 
COORD COORD AIV LOCAL GIO LVL ELEVATICIII 

(USEI .. ITS) CIIETEIS) (UIEI liT .. ITS) 

, 515.917 3710.471 0.0 57.9 

2 515.117 3710.471 0.0 57.9 

J 515.m 3710.371 0.0 57.9 

4 515.117 3710.371 0.0 57.9 

5 515.617 3710.371 0.0 57.9 

6 515.917 3710.371 o.o 57.9 

7 511.217 3709.371 0.0 64.0 

I 512.217 3709.371 0.0 61.0 
9 513.217 3709.371 o.o 73.2 

10 514.217 3709.371 0.0 64.0 , 515.217 3709.371 0.0 57.9 

12 518.217 3709.378 o.o 61.0 
13 511.217 3708.371 0.0 67.1 

" 513.217 3708.378 0.0 76.2 

15 514.217 3708.378 o.o 70.1 
16 517.217 3708.378 o.o 64.0 
17 513.217 3707.371 0.0 64.0 
11 512.217 3707.378 o.o 67.1 
19 515.217 3707.378 o.o 61.0 
zo 517.217 3707.378 0.0 67.1 
21 511.217 3706.378 0.0 73.2 

Z2 512.217 3706.378 0.0 73.2 

Z3 513.217 3706.378 0.0 64.0 
24 514.217 3706.378 o.o 64.0 
25 515.217 3706.378 0.0 67.1 

Z6 517.217 3714.176 o.o 70.1 
27 512.217 3715.176 o.o 61.0 
28 514.217 3716.176 0.0 61.0 

29 515.217 3716.176 0.0 70.1 
30 513.217 3717.176 0.0 61.0 
31 514.217 3717.176 0.0 61.0 
32 512.217 3711.176 0.0 64.0 
33 511.217 3709.378 0.0 64.0 

34 511.217 3709.378 0.0 61.0 
35 513.217 3709.378 0.0 73.2 

36 514.217 3709.378 0.0 64.0 
37 515.217 3709.378 0.0 57.9 

38 511.217 3708.378 0.0 67.1 

39 513.217 3708.371 o.o 76.2 
40 514.217 3708.378 0.0 70.1 

41 517.217 3708.378 0.0 64.0 

42 513.217 3707.378 o.o 64.0 



" 512.277 :s7D7 .171 o.o 67.1 

" 515.277 17D7.J71 o.o 61.0 

" 517.277 :s7D7 .J7I o.o 67.1 

" 511.277 17116.171 o.o n.2 
47 512.277 17116.171 o.o n.2 
61 5U.277 17116.171 o.o 64.0 

" 514.277 17116.171 o.o 64.0 
50 515.277 17116.171 o.o 67.1 
51 517.277 Jn4.176 o.o 70.1 
sz 512.277 Jn5.t76 o.o 61.0 
!D 511.277 Jn6. 176 o.o 61.0 
54 514.277 Jn6. 176 o.o 61.0 
55 515.277 Jn6. 176 o.o 70.1 
56 su.277 Jn7.176 o.o 61.0 
57 514.277 Jn7.176 o.o 61.0 
5I 512.277 Jn1.176 o.o 64.0 
59 516.500 :mil. 100 o.o 67.7 .. 511.100 J7119.:SSO o.o 79.J ., 514.500 :mii.IOO o.o 10.5 
62 517 .soo Jn4.400 o.o 76.2 

COMPLEX I COATED 90095) 

lrTEINATIDNAL PAP£1 • CCGEM. 
ICOMPLEX 
CO ICIEEN • 1981 INREVEPORT/LONGVIEIIIINAU IIET. DATA 

IECEPTORS 

IECEPTOR IDENTI fl CATION EAST NORTH IECEPTOR NT RECEPTOR GROUND LEVEL AVG CONC FOR PERIGO 
aiORD COORD AIV LOCAL GID LVL ELEVATION DAY 1.HR 1. TO DAY365.HR24. 

(USER UHIT$) (IIETERS) (USER HT UHITI) (MICROGIAMS/M**3) 

I , 515.98 3710.41 0.0 57.9 0.03 ! 

2 515.11 3710.48 0.0 57.9 0.02 
3 515.78 3710.38 0.0 57.9 0.02 
4 515.11 3710.38 0.0 57.9 0.02 
5 515.61 3710.38 o.o 57.9 0.02 
6 515.98 3710.38 0.0 57.9 0.03 
7 511.28 3709.38 0.0 64.0 0.03 
I 512.28 3709.38 0.0 61.0 0.03 
9 513.28 3709.38 o.o 73.2 0.03 

10 514.28 3709.38 0.0 64.0 0.02 
11 515.28 3709.38 0.0 57.9 0.03 
12 518.28 3709.38 0.0 61,0 0.03 
13 511.28 3708.38 o.o 67.1 0.03 
14 513.28 3708.38 0.0 76.2 0.02 
15 514.28 3708.38 0.0 70.1 0.02 
16 517.28 3708.38 0.0 64.0 0.04 
17 513.28 3707.38 0.0 64.0 0.02 
18 512.28 3707.38 0.0 67.1 0.02 
19 515.28 3707.38 o.o 61.0 0.03 
20 517.28 3707.38 0.0 67.1 0.04 
21 511.28 3706.38 0.0 73.2 0.02 
22 512.28 3706.38 0.0 73.2 0.02 
23 513.28 3706.38 0.0 64.0 0.02 
24 514.28 3706.38 o.o 64.0 0.02 
25 515.28 3706.38 o.o 67.1 0.03 
26 517.28 3714.18 0.0 70.1 0.05 
27 512.28 3715.18 o.o 61.0 0.04 
28 514.28 3716.18 0.0 61.0 0.04 
29 515.28 3716.18 o.o 70.1 • 0.06 
30 513.28 3717.18 o.o 61.0 0.04 
31 514.28 3717.18 0.0 61.0 0.05 

~ 
32 512.28 3711.18 0.0 64.0 0.03 
33 51, .28 3709,38 0.0 64.0 0.03 



. 
14 111.a 17DP.JI 1.0 6t.O 0.03 
JS 1u.21 17DP.JI o.o 7J.Z 0.03 
J6 114.21 17DP.JI 0.0 64.0 O.DZ 
J1 115.21 17DP.JI 0.0 17.9 0.03 

• 111.21 S?DI.JI 0.0 67.1 0.03 
19 1u.21 S?DI.JI 0.0 76.2 O.DZ 

• 114.21 S?DI.JI o.o 70.1 O.DZ 
41 517.21 S?DI.JI o.o 64.0 0.04 
42 su.21 1707.JI o.o 64.0 o.oz 
a 112.21 J107.JI o.o 67.1 O.DZ 
64 115.21 1707.JI o.o 61.0 0.03 
45 117.21 J107.JI o.o 67.1 0.04 

" 111.21 J706,JI o.o n.z o.oz . 
47 112.21 1706.JI o.o n.z O.DZ 
41 su.21 J706,JI o.o 64.0 o.oz 

" 114.21 1706.JI o.o 64.0 O.DZ 
so 115.21 1706.JI o.o 67.1 0.03 
11 117.21 m4.11 o.o 70.1 o.os 
sz 512.21 m5.11 o.o 6t.O 0.04 
13 1n.21 m6.11 o.o 6t.O 0.04 
54 514.21 3716.11 o.o 61.0 0.04 
55 515.21 3716.11 o.o 70.1 0.06 
56 513.21 3717.11 o.o 61.0 0.04 
57 514.21 3717.11 0.0 61.0 o.os 
5I 512.21 3711.11 0.0 64.0 0.03 
59 516.50 3708.10 o.o 67.7 0.04 

• 511.10 3709.35 0.0 79.3 0.03 
61 514.50 3708.10 0.0 10.5 0.02 
62 517.30 3714.40 0.0 76.2 0.05 

FIVE MIGMEST 1•HOUl PART CONCENTRATIONS((EMOING ON JULIAN OAT, MOURl 
(MICROGRAKS/M**3l 

I IECEPTOR 1 2 3 4 5 
! 

1( 515.98,3710.48) • 5.15 (234, 13) • 5.11 (220, Ill 5.10 (234,12) 4.98 (232, 12) 4.10 (255,13) 
zc 515.18,3710.48) 5.10 (234, 13) 5.04 (234,12) 4.10 (255,13) 4.67 ( 91,13) 4.60 (252,10) 
3c 515.78,3710.38> 4.13 (234, 13) 4.75 (255, 13) 4.70 (234, 12) 4.64 ( 91,13) 4.57 (252,10) 
4( 515.18,3710.38) 4.90 (234,13) 4.79 (234,12) 4.77 (255, 13) 4.65 ( 91,13) 4.59 (252,10) 
sc 515.61,3710.38) 4.74 (234,13) 4.71 (255,13) 4.61 ( 91,13) 4.55 (190,15) 4.55 (192,13) 
6( 515.98,3710.38) 4.96 (234,13) 4.92 (220,11) 4.17 (232, 12) 4.16 (234,12) 4.78 (255,13) 
7( 511.28,3709.38) 1.57 (174, 11) 1.57 (119,16) 1.56 (207,13) 1.54 (193, 9) 1.51 (342, 15) 
IC 512.28,3709.38> 1.79 (249,16) 1.77 (210,17) 1.75 (223,17) 1.75 (193, 9) 1.73 (113,18) 
9( 513.28,3709.38) 2.29 (316,14) 2.24 (222,16) 2.24 (238, 12) 2.16 ( 13,12) . 2.09 (223,17) 

10( 514.28,3709.38> 2.16 C222, 16) 2.16 (211, 13) 2.69 (205,16) 2.66 (191, 10) 2.60 (316, 14) 
11( 515.28,3709.38) 3.35 (205, 16) 3.34 (204, 11) 3.30 (222,15) 3.29 (255, 12) 3.28 (255,14) 
12( 511.28,3709.38) 2.93 (198, 15) 2.92 (274, 15) 2.90 (190, 10) 2.16 (266, 10) 2.15 (254,16) 
13( 511.28,3708.38) 1.41 (212, 13) 1.42 (193, 9) 1.39 (342, 15) 1.37 ( 27, 14) 1.36 (249,16) 
14( 513.28,3708.38) 2.o3 (218, 13) 1.93 (316,14) 1.13 (241,16) 1.82 (249, 16) 1.10 (210,17) 
15( 514.28,3708.38) 2.38 (211,13) 2.19 (315, ,, 2.14 (255, 12> 2.10 (320,13) 2.01 (258, 14) 
16( 517.28,3708.38) 2.66 (218, 15) 2.60 (224,10) 2.51 ( 91,16) 2.55 (208,14) 2.49 (308,13) 
17( 513.28,3707.38) 1.64 (241, 16) 1.62 (211, 13) 1.59 (252,16) 1.56 (233, ll 1.56 (316,14) 
IIC 512.28,3707.38) 1.49 (212, 13) 1.41 (241,16) 1.47 (255, Ill 1.42 (147, 11) 1.38 (249,16) 
19( 515.21,3707.38) 2.10 (191, 13) 1.99 ( 51,14) 1.96 (308,14) 1.91 (315,11) 1.79 (113, I) 
zoe 517.28,3707.38> 2.02 (224,10) 2.00 (201,14) 1.97 (308, 13) 1.95 ( 13, 11) 1.91 (317,15) 
21( 511.28,3706.38) 1.24 (212, 13) 1.23 (255,11) 1.20 (147, ,, 1.16 (241,16) 1.15 ( 45,16) 
22( 512.28,3706.38) 1.33 (255, 11) 1.30 (147,11) 1.29 (241,16) 1.25 (233, ll 1.21 ( 45,15) 
Z3C 513.28,3706.38) 1.43 (255,18) 1.42 (241,16) 1.39 (240, ll 1.38 (252,16) 1.37 (233, 8) 
24( 514.28,3706.38) 1.70 (191, 13) 1.48 (252,16) 1.48 (121, 17) 1.47 (255, 9) 1.46 (233, 8) 
25( 515.28,3706.38) 1.79 (191, 13) 1.55 (114,17) 1.54 (121, 17) 1.52 ( 51,14) 1.52 (234, 8> 
26( 517.28,3714.18) 3.62 (200,16) 3.61 (180,15) 3.56 (274,12) 3.53 (250,11) 3.50 (114,14) 
27( 512.28,3715.18) 1.70 (245,12) 1.68 (175,18) 1.67 ( 79,13) 1.67 (292, 16) 1.66 (316,15) 
21( 514.28,3716.18) 1.98 (218,16) 1.95 (192, 9) 1.19 (301,15) 1.11 (214, 14) 1.77 (179, 9) 

!,;j 29( 515.28,3716.18) 2.17 (211,16) 2.14 (192, 9) 2.10 (104,10) 2.08 (307,15) 1.99 (359,12) 
30( 513.28,3717.18) 1.55 (301,15) 1.41 (207,12) 1.47 (238, 13) 1.46 (214, 14) 1.46 (175, 18) 
31( 514.28,3717.18) 1.67 (301, 15) 1.57 (214, 14) 1.56 (237,16) 1.56 (184,14) 1.55 (214,16) 



! 

RC 11Z.21,S711.11) z.21 (1'1!1, , 1.10 c ?1,11) 1.11 (274,14) 2.04 (107,14) 1.as Cl15,12> 
DC m.21,S7119.11> 1.!17 U74,1U 1.!17 Ull9, 16> 1.!16 CI07, Ill 1.!14 (193, ,, 1.51 C!I4Z, 15) 
JIC 511.21,S7119.11> 1.!17 U74,1U 1.!17 (119, 16) 1.!16 (207,13) 1.!14 (193, ,, 1.51 CS42, 15> 
S$( 51J.21,S7119.11) 1.19 CSI6,14) 1.24 em, 16> 2.24 CIJI,IZ) 1.16 c 13, 12) 11.09 CZZJ,I7) 
16( 514.21,J7119.JI) 1.16 (222,16) --2.16 C211, II) 1.69 CZ05,16> 1.66 (191, 10) 1.60 (316, 14) 
37( 5t5.21,S7119.11) 1.35 CZ05, 16) 1.34 (204, ,, 1.50 C222,15> 1.19 C255,1Z) 1.21 C255, 14> 

sac 51 1.21,1701.11> 1.41 CZI2, Ill 1.42 (193, ,, 1.19 (!14Z,15) 1.37 c 27, 14) 1.16 CZ49, 16) 

19c 5t3.28,1701.11> 1.111 CZII,II> 1.93 CS16,M> 1.15 C241,16) 1.12 (269,16) 1.10 C210,17> 
60( 514.28,1701.11) 1.11 C211, II) 1.19 (115, 11) 1.14 (255,12) 2.10 CJZO,II) 1.01 (251,14) 

61C 117.21,1701.11) 2.66 CZII,I5) 1.60 CZZ4, 10> 2.11 c 91, 16) 2.55 (201,14) 2.49 e1oa, 13> 

62c 511.28,J707 .II> 1.64 e241,16) 1.62 e211, II) "'' e252,16) 1.!16 em,,, 1.!16 e316,14) 

6JC 5t2.21,J707.11> 1.49 e212,11) 1.41 e241,16) 1.67 C255,11> 1.62 (147, ,, 1.11 e249,16) 

"' 515.21,J707 .sa> 1.10 el91,13) 1.99 e 51,14) 1.96 (JOI,I4) 1.91 (115, ,, 1.79 CIIJ, I> 
65( 517.21,J707 .JI) • 2.02 eZZ4,10) 1.00 czoa. 14> 1.97 eJOI,II) 1.95 e 13, ,, 1.91 el17, 15) 

66( 511.28,3706.11) 1.24 e212,11) . I,ZS e255, 11) 1.10 e147,11) 1.16 e241, 16) 1.15 e 45,16) 

47e 512.21,3706.11) I.D e255, II) 1.50 e147, ,, 1.29 e241,16) 1.25 em, a> 1.21 e 45, 15) 

41C 5t3.28,3706.sa> 1.61 C255,11) 1.62 e241,16) 1.19 ez40, I> 1.11 e252,16) 1.37 em, ,, 

'" 514.28,3706.11) 1.70 (191, II) 1.41 e252,16) 1.41 Cl21,17) 1.47 e255, ,, 1.46 em. I> 
soc 515.28,3706.11) 1.79 (191, 13) 1.55 e114, 17) 1.!14 (121,17) 1.52 e 51,14) 1.52 e254, ., 

51C 517.28,3714.11> 1.62 eZOO,I6) 1.61 (110, ,, 1.!16 C274, 12> I.D e250, 11) 1.50 e114,14) 
52( 512.28,3715.11) 1.70 C245, 12> 1.41 (175, II) 1.67 e 79,11) 1.67 e292,16) 1.66 (116,15) 

DC 511.28,3716.18) 1.56 CZJ7, 9> I.D e175,18) I.D esoa. 16) 1.52 c2oa, ,, 1.12 e3oa, 15) 
14( 514.28,3716. 11) 1.91 C211,16> 1.95 el92, 9) 1.19 e501,15) 1.11 e214,14) 1.77 (179, 9) 

55( 515.28,3716.11) 2.17 e211,16) 2.14 (192, 9) 2.10 (104,10) 2.01 (307,15) 1.99 eJ59,12) 
!16( 513.28,3717.18) 1.55 (301, 15) 1.41 (207, 12) 1.47 (231, 13) 1.46 e214,14) 1.46 C175,11) 
57( 514.21,3717.11) 1.67 (301,15) 1.57 C214,14) 1.56 CZS7,16> 1.56 e114,14) 1.55 C214,16) 
sec 512.28,3711.11> 2.21 (175, 9) 2.20 ( 71,13) 1.11 (274,14) 2.04 e207,14) 2.03 (315, 12) 
59( 516.50,3701.10) 2.31 (292, 13> 2.35 (213,10) 2.33 e249, 11) 2.21 ( 72,14) 2.20 ( 44,13) 
60( 511.10,3709.35) 3.01 (191,15) 2.91 (190, 10) 2.94 (218,15) 2.94 e266,10) 2.11 (254,16) 
61( 514.50,3701.10) 2.67 (218,13) 2.53 (255,12) 2.47 esz0,13) 2.41 e315,11) 2.32 (205,16) 
62< 517.30,3714.40) 3.35 (200,16) 1.33 (110,15) 3.D (270,14) 3.30 C274, 12) s.za C239, 12) 

FIVE NIGHEST 3·HOVR PART CONCENTlATIONS((ENOING ON JULIAN DAT, NOVR) 
CMICRDGRAMS/M"*l> 

IECEPTCIR 1 2 3 4 5 

1( 515.91,3710.41) 2.14 (254, 12) 2.71 (255,15) 1.97 (131,12) 1.11 (252,15) 1.72 (254,15) 
2( 515.16,3710.41) 2.14 (254,12) 2.11 (255,15) 2.65 (310,12) 1.70 e254,15) 1.67 (131, 9) 
3( 515.71,3710.38) 2.87 (255,15) 2.12 (254,12) 2.73 (310,12) 1.79 C140,12l 1.73 (131, 9) 
4( 515.16,3710.38) 2.16 (255,15) 2.11 (254,12) 1.72 (131, 9) 1.63 (254,15) 1.55 ( 91,15) 
5( 515.61,3710.38) 2.16 (255,15) 2.75 (310,12) 1.15 (140,12) 1.51 (254,15) 1.56 ( 45, 12) 
61 515.98,3710.38) 3.02 (190,15) 2.85 (255,15) 2.11 (254,12) 2.17 (227,18) 2.02 (252, 15) 
7( 511.28,3709.38) o.aa (247,11) o.82 (363,15) 0.81 nos. 9> 0.76 (177,15) 0.72 (122,15) 
II 512.28,3709.38> 1.27 (177, 15) 1.26 (140,18) 1.10 (331,15) 1.07 (254,15) 0.97 ( 67,12) 
9( 513.28,3709.38) 1.90 (342,12) 1.89 (342,15) 1.12 ( 67,12) 1.33 (254,15) 1.29 (331,15) 

10( 514.21,3709.31) 2.23 (342,12) 1.56 (105,15) 1.55 (191, 12) 1.41 (342,15) 1.47 ( 70,18) 
11( 515.21,3709.31) 2.21 ( 45,12) 2.05 (255, 15) 2.00 (310,12) 1.64 e261, 18) 1.59 ( 27,12) 
12C 518.28,3709.38) 2.12 (146,15) 1.69 (258,15) 1.59 usa, 11> 1.49 ( 14, 15) 1.41 (292,15) 
13( 511.28,3708.38) 1.23 (342,15) 1.02 ( 67,12) 0.96 (140, II) 0.96 (177, 15) 0.11 (331,15) 
14( 513.28,3708.38) 1.58 (342,12> 1.51 ( 67,12) 1.10 (342,15) 1.03 ( 27,12> 0.91 ( 44,12) 
15( 514.21,3701.38) 1.79 ( 45,12) 1.75 (352, 12) 1.27 ( 70,11) 1,20 ( 27,12) 1.17 (105, 15) 
16( 517.28,3708.38) 2.21 (190, 18) 2.01 (314, 15) 2.00 (320, 12> 1.14 ( 75,15) 1.63 ( 1,15) 
17( 513.28,3707.31) 1.29 ( 45, 12) 0.93 ( 70,11) 0.14 (352, 12) 0.14 (331, 12) 0.14 ( 27,12) 
II( 512.21,3707.38) 1.11 (342, 12) 1.05 ( 67, 12> 0.71 (342,15> 0.74 c 44,12) 0.72 ( 45,15) 
19( 515.28,3707.38) 1.60 (252,15) 1.24 (254,18) 1.21 (191,15) 1.15 (114,18) 1.14 (259,12) 
zoe 517.28,3707.38> 1.73 (190, 18) 1.40 (320,12> 1.56 ( 1,15) 1.21 ( 75, 15) 1.17 (211,18) 
21( 511.28,3706.38) 0.80 (342,12> 0.75 ( 67, 12) 0.61 ( 30,18) 0.59 (358, 9) 0.58 ( 44,12) 

' zzc 512.28,3706.38) 0.73 (104,24) 0.61 ( 70,11) 0.66 (342,15) 0.62 (342,12) 0.61 (352,12) 
I ' 23( 513.28,3706.38) 1.06 ( 45, 12) 1.04 (352,12) 0.77 ( 70,18) 

! 0.71 (261,18) 0.68 ( 27,12) 
24( 514.28,3706.38) 1.17 ( 45, 12) o.aa (343, 15) 0.87 (121,18) 0.15 (259, 12) 0.82 ( 15,12) 
zsc 515.28,3706.38) 1.27 ( 4,15) 1.23 (252,15) 1.10 (121, 18) 1.01 (254,18) 0.96 (114, 18) 
26( 517.28,3714.18). 3.04 (169, 12) • 3.02 (269, 15) 2.28 (254, 12) 2.00 (160,15) 1.96 (180, 18) 

-~ 271 512.28,3715.18) 1.43 (316,12> 1.38 (303,12) 1.34 (302,15) 1.13 (272, 12) 1.03 (117, 15) 
28( 514.28,3116.18) 1.58 (339, 15) 1.30 (294, 15) 1.26 (137, 12) 1.17 (301, 15) 1.08 (311,12> 
29( 515.28,3716.18) 1.82 (307,15) 1.79 (301,15) 1.68 (326, 12) 1.41 (131,12) 1.21 ( 99, 18) 



JDc sa.21,m7.11> 1.95 CZ07, 12) 1.90 001,15) 1 •• (216,24) 0.17 c 92, 12) 0.17 (294, 15) 

'" 514.21,!717. ,., 1.27 (339, 15) 1.11 cs11, 15> 1.02 CUI, 15> 0.99 (142, 12) 0.91 CSDI, 15) 
JZ( 512.21,!711.11) 1.17 (247,15) 1.69 ( 5,12) 1.51 (171, 15) 1.52 C247,11l 1.27 (175, ,, 

33t 5tt.21,:ml9.31> o.u C247, 11> 0.12 C36S, 15) 0.11 (105, ,, 0.76 (177, 15) 0.72 (122, 15) 

S4t 5tt.21,:ml9.31> o.u (247,11) . 0.12 CS6S, 15) 0.11 (105, ,, 0.76 (177,15) o.n (122, 15) 

sse 5U.21,:ml9.31> 1.90 CS42, 12>· 1.19 (:142,15) 1.12 c 67,12) 1.SS (2:14,15) 1.29 CSSI, 15) 
S6( 514.21,:ml9_.l 2.zs (:142,12) 1.56 (105,15) 1.55 (191,12) 1.41 CS42,15) 1.47 '7D,11) 
S7C 515.21,:ml9.31) 2.21 ( 45,12) 2.05 (255,15) 2.00 (S10,12) 1.64 (261,11) 1.59 ( 27, 12) 

31t 5tt .21,S701.31> 1.2S CS42, 15) 1.02 c 67, 12) 0.96 (140, 11) 0.96 (177,15) 0.11 css1,15> 
S9t 5U.21,S701_., 1.51 CS42, 12) 1.51 c 67,12) 1.10 CS42,15) 1.0S c 27, 12) 0.91 ( 44, 12) 
40( 514.21,S701 .. ) 1.19 c 45, 12) 1.75 CS$2,12) 1.27 c 7D,11) 1.20 c 27,12) 1.17 (105, 15) 

41( 517.21,S701.31l 2.21 (190, ,., 2.01 (St4,15) 2.00 cszo. 12) 1.14 c 75,15) 1.6S c 1,15) 
62t 5U.21,3707 .31> 1.29 c 45, 12) 0.93 c 7D, 11) 0.14 cssz. 12) 0.14 CSSI, 12> 0.14 ( 27,12) 

'" 512.21,3707 .. , 1.11 (:142,12) 1.05 c 67,12) 0.71 CS42, 15) 0.74 c 44, 12) o.n c 65, 15) 
44( 515.21,3707 .. , 1.60 (252,15) 1.24 (2:14, 11) 1.21 (191,15) 1.15 (114, 11) 1.14 (259,12) 
45( 517.21,3707 .31) 1.73 (190, ,., 1.40 (320, 12) 1.36 c 1,15) 1.21 ( 75,15) 1.17 (211, ,., 

'" 511.21,3706.31) 0.10 CS42, 12> 0.75 c 67,12) 0.61 C SO, til 0.59 CS51, 9) 0.51 ( 44,12) 
47( 512.21,3706.31) 0.73 (104,24) 0.41 c 7D,11) 0.66 CS42, 15) 0.62 (:142,12) 0.61 (352, 12) 
41( 513.21,3706.31) 1.06 ( 45, 12) 1.04 (352, 12) 0.77 c 7D,11) 0.71 (261, ,., 0.41 c 27, 12) 
49( 514.21,3706.31) 1.17 c 45, 12) o.u (S43,15) 0.17 (121,11) 0.15 (259,12) 0.12 ' 15,12) 
50( 515.21,3706.31) 1.27 ( 4,15) t.ZS (252, 15) 1,10 (121, ,., 1.01 (2:14,11) 0.96 (114, ,., 

Itt 517.21,3714.11> 3.04 (169, 12) J.02 (269, 15) 2.21 (254, 12) 2.00 (160, 15) 1.96 (110, ,., 

52( 512.21,3715.11) 1.43 (316, 12) 1.31 (303, 12) 1.:14 (302,15) 1.13 (272,12) 1.03 (117, 15) 
53( 511.21,3716.11) 1.06 (316, 12) 0.91 (303, 12) 0.94 (502, 15) 0.14 (361, 12) 0.76 (272,12) 
54( 514.21,3716.11) 1.51 (339, 15) 1.30 (294,15) 1.26 (137, 12) 1.17 (301,15) 1.01 (311,12) 
55( 515.21,3716.18) 1.12 (307,15) 1.19 (301,15) 1.41 (326, 12) 1.41 (137, 12) 1.21 ( 99, 11) 
56( 513.21,3717.11) 0.95 (207, 12) 0.90 (301,15) o.aa (216,24) 0.17 ( 92,12) 0.17 (294,15) 
57( 514.21,3717.11) 1.27 (339, 15) 1.11 (311, 15) 1.02 (231,15) 0.99 (142, 12) 0.98 (301,15) 
SIC 512.21,3711,111 1.17 (247, 15) 1.69 ( 5, 12) t.5a (171, 15) 1.32 (247, 11) 1.27 (175,9) 
59( 516.50,3701.10) 1.49 (232, 18) 1.41 (251,15) 1.42 (211, ,., 1.41 (213,12) 1.35 (191, ,., 

60( 511.10,3709.35) 2.21 (146, 15) 1.73 (251, 15) 1.49 ( 71, 12) 1.41 ( 95,12) 1.45 (220,15) 
61( 514.50,3708.10) 1.91 ( 45,12) 1.93 (352,12) 1.39 ( 7D, Ill 1.31 (105,15) 1.35 ( 27, 12) 
62( 517.30,3714.40) 2.79 (169, 12) 2.43 (196, 11) 2.07 (254, 12) 2.02 (269, 15) 1.90 (160,15) 

FIVE NIGHEST I•NOUR PART CONCENTRATIONS((ENOING ON ~ULIAN DAY, HOUR) 
(MICROGRAMS/M**3) 

IECEPTDR , 2 3 4 5 

1( 515.93,3710.41) 1.95 (234,16) • 1.71 (131. 16) 1.47 (2S2,16) 1.32 (252, 16) 1.08 (255, 16) 
zc 515.18,3710.41) • 1.95 (234, 16) 1.46 (310,16) 1.41 (255, 16) 1.32 (131, 16) 0.16 (232, 16) 
3( 515.71,3710.38) 1.94 (234, 16) 1.41 (255, 16) 1.31 (131, 16) 1.03 (310,16) 1 ;ot (140, 16) 
4( 515.18,3710.38) 1.94 (234,16) 1.47 (255, 16) 1.37 (131, 16) 1.02 (310,16) o.u (232,16) 
5( 515.68,3710.38) 1.50 (255, 16) 1.39 (131, 16) 1.35 (234, 16) 1.03 (310,16) o.aa (252,16) 
6( 515.98,3710.31) 1.95 (234, 16) 1.75 (131, 16) 1.41 (232, 16) 1.33 (252,16) 1.13 (190, 16) 
7( 511.21,3709.31) 0.54 (363,16) 0.52 (210, 16) 0.49 (346, ., 0.41 (275, 16) 0.41 ( 12, ., 
,, 512.21,3709.38) 0.71 (177, 16) 0.51 (234, 16) 0,55 ( 67,16) 0.55 (275,16) 0.53 (346, I) 
9( 513.21,3709.31) 1.42 (342,16) 0.92 ( 67,16) 0.71 (331,16) 0.65 ( 7D, 16) 0.57 (223, 16) 

10( 514.21,3709.31) 1.40 (342, 16) t.OI (140, 16) 0.16 ""·'" 0.59 ( 16,16) 0.59 (105,16) 
11( 515.21,3709.38) 1.32 (255,16) 1.17 ( 27,16) ,,, (131 ,16) 1.04 (2:14,16) 0.17 (252, 16) 
12( 511.21,3709.31) 0.19 (176,16) 0.19 (251, 16) 0.14 ( 14,16) 0.19 (146,16) 0.76 ( 71, 16) 
13( 511.21,3708.31) 0.73 (342, 16) 0.56 (177,16) 0.52 ( 67, 16) 0.49 (346, ., 0.47 (105, ., 
14( 513.21,3708.31) 1.02 (342,16) 0.69 (140,16) 0.57 ( 67,16) 0,46 ( 16,16) 0.46 (191. 16) 
15( 514.21,3708.38) o.u ( 45,16) 0.69 ( 27, 16) 0.66 (352,16) 0.61 (105,16) 0.60 (140, 16) 
16( 517.21,3708.38) 1,04 ( 1,16) 1.03 (144,16) 1.00 ( 75,16) 0.99 ( 12,16) 0.83 (308,16) 
17( 513.21,3707.38) 0.70 ( 45, 16) 0.51 (296,16) 0.49 ( 27, 16) 0.46 (104,24) 0.40 ( 16,16) 
18( 512.21,3707.38) 0.74 (342,16) 0.47 ( 45,16) 0.46 (140,16) 0.40 (296,16) 0.39 ( 67,16) 
19( 515.28,3707.38) 0.83 (259,16) 0.75 (252,16) 0.64 (231,16) 0,6S ( 4,16) 0.63 (310,16) 
zoe 517.28,3707.31> 0.76 ( 12,16) 0.75 (144,16) 0.71 ( 75,16) 0.65 (308,16) 0.65 (174,16) 
21( 511.21,3706.31) 0.55 (342,16) 0.38 ( 45,16) 0.37 (346,16) 0.35 (363, I> 0.32 (126,24) 
22( 512.28,3706.31) 0.51 (342,16) 0.46 (104,24) 0.40 (363, ., 0.39 (296, 16) 0.33 ( 60, ll 
23< 513.28,3706.38) 0.60 (296,16) 0.56 ( 45,16) 0.52 (259,16) 0.40 ( 27,16) 0.39 (352,16) 
24( 514.28,3706.38) 0.63 (259,16) 0.54 (255, 16) 0.54 (296,16) 0.52 (352,16) 0.44 ( 27, 16) 

w 25( 515.21,3706.38) 0.67 ( 4,16) 0.62 (261, 16) 0.57 ( 15, 16) 0.54 (259,16) 0.51 ( 11,16) 
26( 517.28,3714.18) 1.76 (269,16) 1.50 (160, 16) 1.48 (169, 16) 1.18 (263, 16) 1.13 (180,16) 
27< 512.28,3715.18) 0.92 (316,16) o.aa (302,16) o.l5 (297, 16) 0.72 (303, 16) 0.69 (271,16) 



ac 514.28,3716. ,., '·" CD9,16) '·" (U7,16) '·" (194,16) 0.67 (215, 16) 0.67 c 17,16) 
Z9C 515.28,3716. 11) t.17 (142, 16) O.f6 US7, 16> O.f6 c 14,16) 0.95 (326,16) 0.95 c 17,24) 
JOe 511.28,3717. 11> 0.67 (287, ., 0.55 (286,24) 0.54 c 92,16) 0.54 (215,16) O.SI ' 17, 16) 
11( 514.28,3717.11) 0.69 (117,16) 1.66 (142,16) 0.65 (311, 16) 0.61 CD9, 16) 0.56 c 17,24) 
12( 512.21,1711.11) 1.07 C S, 16) ·'0.95 (247,16) 0.14 (t71,16) 0.71 (207,16) 0.61 (276, 16) 
DC 511.28,57DP.31) 0.54 (361, 16) 0.52 (280,16) 0.49 (346, I) 0.41 (275,16) 0.41 ' 12, I) 
14( 511.21,1709.31) 1.54 (361, 16) 0.52 (280,16) 0.49 (546, ll 0.41 CZ75,16) 0.41 c 12, ., 
De S11.28,57DP.Jil 1.42 (342, 16) 0.92 c 67,16) 0.71 (111,16) 0.65 ' 70, 16) 0.57 (221,16) 
16C 514.21,J7D9.JI) 1.40 (342,16) t.DI (140,16) 0.16 (191,16) 0.59 c 16, 16) 0.59 (105,16) 
17C S15.21,57DP.Jil 1.12 (255, 16) t.t7 ( 27,16) t.t1 (tJ1, 16) 1.04 CZS4,16) 0.17 (252,16) 
31c sn.21,J7DI.JII> 0.7:1 (342,16) 0.56 C177,16) o.sz c 67,16) 0.49 (346, ll 0.47 (105, I) 
DC S1J.28,J7111.JIIl t.oz (342, 16) 0.69 (140, 16) 0.57 c 67,16) 0.46 ( 16,16) 0.46 (191,16) 
40C S14.21,J7111.JI) o.a c 45,16) 0.69 c 27, 16) 0.66 (3SZ, 16) 0.61 (105, 16) 0.60 (140, 16) 
41( 517.21,37111.31> t.D4 ( 1,16) 1.CIJ (144,16) t.DO c 7:1, 16) 0.99 c 12,16) O.G (301,16) 
42( S1J.21,J7D7.JIIl 0.70 ( 45,16) 0.51 Cl96, 16> 0.49 c 27,16) 0.46 UD4,24> 0.40 ' 16,16) 
61C S12.21,J7D7.Jil 0.74 (:142,16) 0.47 c 45, 16) 0.46 (140,16) 0.40 Cl96,16l 0.:19 ' 67,16) 
44( 515.28,J7D7.31) O.G (259,16) 0.75 (252, 16) 0.64 (231,16) 0.61 c 4,16) 0.61 (110,16) 
45C 517.21,3707.31) 0.76 C IZ, 16) 0.75 (144, 16) 0.71 c 75,16) 0.65 CJDI,16) 0.65 (174,16) 
46C 511.21,3706.31> 0.55 (:142, 16) 0.31 c 45, 16) 0.17 (546,16) o.ss CJ61, ll o.sz (126,24) 
47( 512.21,1706.31) 0.51 (142,16) 0.46 (104,24) 0.40 (361, I) 0.:19 (196,16) O.D ' 60, ., 
41( 511.21,3706.31) 0.60 (196, 16) 0.56 c 45, 16) 0.52 (259,16) 0.40 c 27, 16) O.J9 (152,16) 
49( 514.21,1706.31) 0.63 (259,16) 0.54 (255,16) 0.54 (196,16) 0.52 (352,16) 0.44 ( 27,16) 
soc 515.21,3706.31) 0.67 ( 4,16) 0.62 (261,16) 0.57 ' 15,16) 0.54 (259, 16) 0.51 ( 11,16) 
$1( 517.21,3714.18) 1.76 (269,16) 1.50 (160,16) 1.41 (169, 16) 1.11 (263,16) 1.13 (110,16) 
52( 512.21,3715.18) 0.92 (316,16) 0.11 (302,16) 0.15 (297,16) o.n (303, 16) 0.69 (271,16) 
$5( 511.21,3716.11) 0.70 (316,16) 0.63 (302, 16) 0.61 (297,16) 0.57 (216, I) 0.53 (303,16) 
54( 514.21,3716.18) 0.79 (339,16) 0.79 (137,16) 0.69 (294,16) 0.67 (215,16) 0.67 '17,16) 
sse 515.21,3716.18> 1.17 (142,16) 0.96 (137,16) 0.96 ( 14, 16) 0.95 (326,16) 0.95 ( 17,24) 
56( 513.21,3717.11) 0.67 (287, 8) 0.55 (216,24) 0.54 ( 92,16) 0.54 (215,16) 0.53 ( 17,16) 
57( 514.21,3717.18) 0.69 (137,16) 0.66 (142,16) 0.65 (311,16) 0.61 C339,16) 0.56 ( 17,24) 
SIC 512.21,3711.11) 1.07 ( 5,16) 0.95 (247,16) 0.14 (171,16) 0.71 (207,16) 0.61 (276,16) 
59( 516.50,3701.10) 0.94 ( 15,16) 0.91 (232,16) 0.81 (317,16) 0.?1 (191,16) 0.75 (174,16) 
60( 518.10,3709.35) 1.20 (251,16) 0.91 (176,16) 0.14 ( ?1,16) 0.13 (146, 16) 0.65 ( 41,24) 
61( 514.50,3701.10) 0.95 ( 45,16) 0.76 ( 27,16) 0.7:1 (105,16) o.n (352,16) 0.71 (140,16) 
62( 517.30,3714.40) 1.43 (160,16) 1.31 (169,16) 1.31 (187, 16) 1.12 (263,16) 1.07 (180,16) 

FIVE NIGHEST 24·MOUR PART CONCENTRATIONSCCEMDING ON ~ULIAN DAY, HOUR) 
(MICROGRAMS/M**3) 

UCI!PTOR 1 2 J 4 5 

1( 515.98,3710.41) 0.74 (234,24) • 0.62 (131,24) 0.49 (232,24) 0.44 (252,24) 0.36 (255,24) 
zc 515.81,3710.41) 0.67 (234,24) 0.49 (310,24) 0.47 (235,24) 0.47 (131,24) 0.29 (232,24) 
J( 515.78,3710.38) 0.65 (234,24) 0.49 (131,24) 0.49 (255,24) 0.34 (310,24) 0.34 (140,24) 
4( 515.18,3710.31) 0.61 (234,24) 0.49 (255,24) 0.49 (131,24> 0.34 (310,24) 0.30 (232,24) 
5( 515.61,3710.31) 0.52 (255,24) 0.46 (131,24) 0.45 (234,24) 0.34 (310,24) 0.30 (252,24) 
6( 515.91,3710.31) • 0.75 (234,24) 0.62 (131,24) 0.50 CZJ2,24) 0.45 (252,24) 0.31 (190,24) 
7C 511.28,3709.31) 0.37 (280,24) 0.35 (275,24) 0.31 (105,24) 0.24 (177,24) 0.22 (363,24) 
IC 512.28,3709.31> 0.38 (280,24) 0.31 (105,24) 0.33 (275,24) 0.33 (177,24) 0.28 ( 67,24) 
9( 513.21,3709.31) 0.48 (342,24) 0.40 ( 67,24) 0.33 (210,24) 0.29 (221,24) 0.24 (363,24) 

10( 514.21,3709.31) 0.47 (342,24) . 0.36 (140,24) 0.29 ( 70,24) 0.29 (191,24) 0.25 ( 67,24) 
11( 515.21,3709.31) 0.44 (255,24) 0.39 ( 27,24) 0.37 (131,24) 0.36 (234,24) 0.31 (261,24) 
12( 518.28,3709.31) 0.41 ( 32,24) 0.37 (134,24) O.J5 (146,24> 0.33 (176,24) 0.32 ( 78,24) 
13( 511.21,3708.31) 0.40 (105,24) 0.36 (280,24) 0.32 (275,24) 0.30 ( 67,24) 0.27 (177,24) 
14( 513.28,3708.31) 0.34 (342,24) 0.29 ( 67,24) 0.23 (140,24) 0.23 (105,24) 0.22 (363,24) 
15( 514.28,3701.31) 0.30 ( 45,24) 0.29 (296,24) 0.24 ( 70,24) 0.23 ( 27,24) 0.23 (259,24) 
16( 517.21,3708.31) 0.46 (190,24) 0.42 ( 75,24) 0.42 ( 1,24) 0.40 (220,24) 0.39 ( 82,24) 
17( 513.28,3707.31) 0.29 (296,24) 0.24 ( 45,24) 0.19 ( 16,24) 0.18 ( 60,24) 0.18 ( 70,24) 
18( 512.28,3707.31) 0.25 ( 67,24) 0.25 (342,24) 0.24 (280,24) 0.24 (363,24) 0.22 (346,24) 
19( 515.28,3707.38) 0.38 (234,24) 0.35 (261,24) 0.35 (259,24) 0.27 (296,24) 0.27 (231,24) 
zoe 517.28,3707.38> 0.39 (260,24) 0.37 (232,24) 0.37 (190,24) 0.36 (220,24) 0.35 (351,24) 
21( 511.28,3706.38) 0.24 (363,24) 0.22 ( 67,24) 0.21 (346,24) 0.21 (280,24) 0.20 (105,24) 
22( 512.28,3706.31) 0.23 (296,24) 0.21 (280,24) 0.21 (363,24) 0.17 (342,24) 0.17 ( 60,24) 

u 23( 513.28,3706.31) 0.36 (296,24) 0.26 (358,24) 0.22 (259,24) 0.21 (231,24) 0.19 ( 45,24) 
24( 514.28,3706.31) 0.32 (296,24) 0.27 (259,24) 0.22 (358,24) 0.22 ( 16,24) 0.22 (352,24) 
25( 515.28,3706.38) 0.36 (261,24) 0.31 (234,24) 0.26 (259,24) 0.25 (296,24) 0.24 (125,24) 



16( 517.28,3714.11) '"" (169,24) 1.59 (269,24) 0.54 C'60,24) 0.411 (110,24) 0.40 (263,24) 
27C 512.211,3715.11> o.so (286,24) 0.46 (JS4,24) O.S6 ( 62,24) 0.:54 (JOJ,24) 0.:54 (302,24) 
IIC 514.28,3716.11) 0.51 CU7,24) O.J7 c 17,24) O.JO (D9,24) 0.25 Clll7,24) 0.25 ( 92,24) 
If( 515.28,3716. 11) 0.57 CU7,24) 0.49 (142,24) 0.49 (164,24) 0.46 (165,24) 0.44 c 9J,24) 
JOe 513.211,3717. 11> o.- CJI7,24) O.S6 c 17,24) o.u ( 92,24) 0.28 (286,24) O.H C'37,24) 
51( 514.8,3717.11) 0.45 c 17,24) ··o.41 (137,24) O.R C'65,24) 0.51 ( 10,24) O.JO ( 11,24) 
RC 512.28,3711. 11) 0.47 ( 5,24) 0.42 (247,24) o.ss (171,24) 0.19 (122,24) O.H CZ76,24l 
SJC 511 ,28,J709 .. ) 0.57 (2110,24) o.ss (275,24) 0.51 (105,24) 0.24 (177,24) 0.22 (565,24) 
J4C 511.28,J709.51) 0.57 (2110,24) o.ss (275,24) 0.51 (105,24) 0.24 (177,24) 0.22 (565,24) 
sse 513.21,J709.51> 0.411 CS42,24) 0.41 ( 67,24) O.SJ (2110,24) 0.19 CZZ3,24) 0.24 (565,24) 
S6C 514.28,J709.51) 0.47 CS42,24) O.S6 (140,24) 0.19 ( 70,24) 0.19 (191,24) 0.25 ( 67,24) 
57C 515.28,J709.51> 0.44 (255,24) 0.59 c 27,24) O.J7 (151,24) O.S6 (234,24) 0.51 CJ61,24> 
SIC 511.28,5701.51) 0.41 (105,24) O.S6 (2110,24) o.sz (275,24) O.JO c 67,24) 0.27 (177,24) 
Sf( 51J.28,J701.51> 0.:54 (:542,24) 0.19 c 67,24) o.a (140,24) o.a (105,24> 0.22 C565,24) 
40( 514.28,3701.51) O.JO c 45,24) 0.19 (296,24) 0.24 ( 70,24> o.a ( 27,24) o.a (259,24) 
41( 517.211,3701.51) 0.46 (190,24) 0.42 ( 75,24) 0.42 ( 1,24) 0.41 (220,24) 0.59 c 12,24) 
421 513.28,J707.51) 0.29 (296,24) 0.24 ( 45,24) 0.19 ( 16,24) 0.11 c 60,24) 0.11 c 70,24) 
45( 512.28,J7D7.51) 0.25 c 67,24) 0.25 C342,24) 0.24 (210,24) 0.24 (565,24) 0.22 (546,24) 
44C 515.28,J707.51) 0.51 (234,24) 0.55 (261,24) o.ss (259,24) 0.27 (296,24) 0.27 CD1,24) 
45( 517.211,3707.51) 0.59 (260,24) 0.57 CW,24) 0.57 (190,24) O.S6 (220,24) o.ss CS51,24) 
46( 511.28,3706.51) 0.24 (565,24) 0.22 c 67,24) 0.21 (546,24) 0.21 (2110,24) 0.20 (105,24) 
47( 512.21,3706.51) 0.23 (296,24) 0.21 (210,24) 0.21 CS6J,24) 0.17 (342,24) 0.17 ( 60,24) 
41( 513.28,3706.31) 0.36 (296,24) O.H (358,24) 0.22 (239,24) 0.21 CD1,24> 0.19 ( 45,24) 
49( 514.28,3706.31) 0.32 (296,24) 0.27 (259,24) 0.22 CJSI,24) 0.22 ( 16,24) 0.22 CS52,24) 
soc 515.28,3706.38) 0.36 (261,24) 0.31 (234,24) O.H (259,24) 0.25 (296,24) 0.24 (125,24) 
51( 517.28,3714.18) 0.64 (169,24) 0.59 (269,24) 0.54 (160,24) 0.41 (110,24) 0.40 (263,24) 
52( 512.21,3715.18) 0.50 (286,24) 0.46 (354,24) 0.36 ( 62,24) 0.:54 (303,24) 0.34 (302,24) 
sse 511.21,3716.11> 0.50 (286,24) 0.46 (354,24) 0.40 ( 62,24) 0.:54 (123,24) 0.30 (303,24) 
54( 514.21,3716.18) 0.31 (137,24) 0.37 ( 17,24) 0.30 (339,24) 0.25 (217,24) 0.25 ( 92,24) 
55( 515.28,3716.18) 0.57 (137,24) 0.49 (142,24) 0.49 (164,24) 0.46 (165,24) 0.44 ( 93,24) 
56( 513.28,3717.18) 0.31 (287,24) 0.36 ( 17,24) 0.33 ( 92,24) o.za (286,24) 0.26 (137,24) 
57( 514.28,3717.18) 0.45 ( 17,24) 0.41 (137,24) 0.32 (165,24) 0,31 ( 10,24) 0.30 ( 98,24) 
sac 512.28,3711.18> 0.47 ( 5,24) 0.42 (247,24) 0.35 (171,24) 0.29 (122,24) 0.26 (276,24) 
59( 516.50,3708.10) 0.52 (232,24) 0.41 (260,24) 0.37 (357,24) 0.35 (191,24) 0.34 (251 ,24) 
60( 511.10,3709.35) 0.40 (258,24) 0.36 (146,24) 0.35 ( 71,24) 0.35 ( 32,24) 0.33 (176,24) 
61( 514.50,3708.80) 0.32 ( 45,24) 0.27 ( 70,24) 0.27 (296,24) 0.26 ( 27,24) 0.25 (105,24) 
62( 517.30,3714.40) 0.62 (169,24) 0.55 (160,24) 0.46 (110,24) 0.45 (187,24) 0.38 (265,24) 

I 



SECI'ION H.17 

Woodward.Ciyde 
Consultants 

1982 MODELING OUTPUT FOR CO COMPLEX I 



• 

• . 
-LEX I CDA11D 90095) 

- EWI-.TAL DGIIIHIIIG WI. 6.27 

IIPIIT DATA FILE - t ICCOIZ.DTA 
OITPIIT LIST FILE - 1 ICCOIZ.LIT 
lET DATA fiLl - t Ct'\IEE\IIIVGGGIZ.III 



I 

• 

IIIIDIATIIIIIAL PIPEI • CDGEII. 
CIIIIPLEX 
1D ICIEEI • Hl2 SIIIEVEPOU/LIIIGVIEIIIIUIY lET. DATA 

ms U OF C1111PLEX I •VEillON 2.0 II fill TilE POI.WTAIIT PAIT fill 165 14•IICIJI 1'11111111. 
CIIICEITIATION miiiATES IEGII ON IICIUII• t,.AII.lM DAY• 1, 'fEAI•191Z. 
l fACTIII OF t.DDOOOOO liAS IEEI SPECIFIED TO CIIIIVEU URI LENGTH .. ITI TD ltiLOIETEIS. 
I IIGII.IFICMT IIUICES AlE TO IE COISIDEIED. 

Till U IIILL lOT CONSIDER AliT POI.LUTMT LOSS. 
II&II•FIVE -T COICENTIATION TAILES IIILL IE CIUTPUT fill 4 AVEIAGIIIG 1'11111111. 
avs TillES OF t,S,I, Alii) Z4 IICIJIS AlE AIITCIIATICALLY DISPLAYED. 

IPTIOI OPTION LIST OPTION SPECIFICATION 1 0. IGIIOIE OPTION 
1• USE OPTION 

TECHNICAL OPTIONS , TEIIAII ADJUSTMENTS 0 
z 00 lOT INCLII>E STACK DDIINIIASH CALCULATIONS 0 
J 00 NOT INCLIZ>E GRADUAL PLUME liSE CALCULATIONS , 
4 CALCULATE INITIAL PLUME SIZE , 

INPUT OPTIONS 
5 lEAD MET DATA FIIOM CARDS 0 

• lEAD HOURLY EMISSIONS 0 
7 SPECIFY SIGNIFICANT SOURCES 0 

• lEAD RADIAL DISTANCES TO GENERATE RECEPTORS 0 
PRINTED OUTPUT OPTIONS 

9 DELETE EMISSIONS WITH HEIGHT TABLE 1 
10 DELETE MET DATA SUMMARY FOR AVG PERICD 1 
11 DELETE HOURLY CONTRIBUTIONS 1 
12 DELETE MET DATA ON HOURLY CONTRIBUTIONS 1 
13 DELETE FINAL PLUME RISE CALC ON HRLY CONTRIBUTIONS 1 
14 DELETE HOURLY SUMMARY 1 
15 DELETE MET DATA ON HRLY SUMMARY 1 
16 DELETE FINAL PLUME RISE CALC ON HRLY SUMMARY 1 
17 DELETE AVG·PERICD CONTRIBUTIONS 1 
11 DELETE AVERAGING PERICD SUMMARY 1 
19 DELETE AVG CONCENTRATIONS AND Hl•5 TABLES 0 

OTHER CONTROL AND OUTPUT OPTIONS 
20 tUN IS PART OF A SEGMENTED RUN 0 
21 IlliTE PARTIAL CONC TO DISK OR TAPE 0 
22 IlliTE HOURLY CONC TO DISK DR TAPE 0 
23 IlliTE AVG·PERICD COIC TO DISK DR TAPE 0 
24 PUNCH AVG•PERICD COIC ONTO CARDS 0 
25 COMPLEX TERRAIN OPTION 1 
26 CALM PROCESSING OPTION 0 
27 VALLET SCREENING OPTION 0 

ANEMOMETER HEIGHT• 10.00 
11110 PROFILE IIITH HEIGHT EXPONENTS CORRESPONDING TO STABILITY ARE AS FOLLOWS: 

FOR STABILITY A: 0.07 
STABILITY 1: 0.07 
STABILITY C: 0.10 
STABILITY 0: 0.15 
STABILITY E: 0.35 
STABILITY F: 0.55 



I. 

(;;; 

·-

lAST IOITII 1102CG/IEC) NIITCGIIIC) ITACIC ITACIC ITACIC ITACIC fOTEI. III'ACT IFF IIID•LVL 1UDY FLUX 
CIIORD CIIORD IIIIISIIIII IIIIISIIIII 

CUIEit lllltl) 
ITCII) IEII'Cll DIAII(II)VILCII/IEC)(IIICIO 1111**3) 11(11) ILEY F 

t t CDGEM su.:sz 37t1 .19 I.DD '·" 12.9 427.6 

IIIIISIIII IM-TIIII PCI t c•n fOIII ICUICII liAS liD 1111'111' 
I IIGMifiCAMT fOIII ICUICESCUIGP) AI£ TO II USED PCI 1111 lUll 

1.4 16.6 

USER II 11"*411**3 
IIIII I 

S.DS 213.11 34.40 150.19 

tilE IIIDEl DF IIGMifiWCICIII'I) PCI 25 OR LEIS fOIIT ICUICEI USED II till lUll AI LIITEO IT fOIII ICUICI IUIIEI: 

MFACE IIET DATA Filii ITATIIII(IIFCD) 13957, tiAI(IIFCTI) 1982 

IIIXIMG IIEIGMT DATA - ITATIIIICIIIID) 3951, TWCIIII'II) 1982 

IECIPTOR llf-Tilll 

.CIPTOR ID£MTIFICATIIII PIT IORTH UCIPTOR IT UCEPTOR GIIOUIID LEVEL 
CDDRD CDDRD AIV LOCAL GilD LVL ILEVATIIII 

(USER UNITS) (IIETERS) (USER II IIIITI) 

I 515.977 3710.4'1'8 o.o 57.9 

z 515.877 3710.4'1'8 o.o 57.9 

3 S15.m 3710.3'1'8 0.0 57.9 
4 515.877 3710.3'1'8 o.o 57.9 

5 515.677 3710.3'1'8 0.0 57.9 

' 515.977 3710.3'1'8 0.0 57.9 
7 511.277 3709.3'1'8 o.o 64.0 

• 512.277 3709.378 o.o 61.0 

' 513.277 3709.3'1'8 0.0 73.2 
10 514.277 3709.378 0.0 64.0 
11 515.277 3709.378 0.0 57.9 
12 518.277 3709.378 0.0 61.0 
T3 511.277 3708.3'1'8 o.o 67.1 
14 513.277 3708.378 o.o 76.2 
15 514.277 3708.378 o.o 70.1 
16 517.277 3708.378 o.o 64.0 
17 513.277 3707.3'1'8 o.o 64.0 
11 512.277 3707.378 0.0 67.1 
19 515.277 3707.378 0.0 61.0 
20 517.277 3707.378 o.o 67.1 
21 511.277 3706.378 o.o 73.2 
22 512.277 3706.3'1'8 o.o 73.2 
23 513.277 3706.3'1'8 o.o 64.0 
24 514.277 3706.3'1'8 o.o 64.0 
25 515.277 3706.3'1'8 0.0 67.1 
26 517.277 3714.176 o.o 70.1 
27 512.277 3715.176 o.o 61.0 
28 514.277 3716.176 0.0 61.0 
29 515.277 3716.176 o.o 70.1 
30 513.277 3717.176 0.0 61.0 
31 514.277 3717.176 o.o 61.0 
32 512.277 3711.176 0.0 64.0 
33 511.277 3709.378 0.0 64.0 
34 511.277 3709.378 0.0 61.0 
35 513.277 3709.378 0.0 73.2 
36 514.277 3709.378 0.0 64.0 
37 515.277 3709.378 0.0 57.9 
38 511.277 3708.378 0.0 67.1 
39 513.277 3708.378 0.0 76.2 
40 514.277 3708.378 0.0 70.1 
41 517.277 3708.378 o.o 64.0 
42 513.277 3707.378 0.0 64.0 

~ 
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a su.277 Jm' .m 1.0 17.1 

" 115.177 J7D7.:ml 1.0 11.0 
a 117.277 Jm'.:ml 1.0 17.1 .. 111.277 17116.:ml o.o 1'J,2 
47 512.277 17116.:ml 1.0 1'J.2 

' .. su.277 17116.m o.o "·0 

" 514.277 17116.:ml o.o "·· so 515.277 17116.:ml o.o 17.1 
51 117.277 m4.176 o.o 711.1 
sz 512.277 m5. 176 ••• 11.0 
IJ 511.277 m6.176 o.o 11.0 
54 514.277 m6. 176 o.o 11.0 
IJ 115.277 m6.176 o.o 711.1 
S6 513.277 m7 .176 o.o 11.0 
S7 514.277 m7.176 o.o 11.0 
5I 512.277 m 1.176 o.o "·0 
59 516.500 37111.100 o.o 17.7 
to 511.100 3709.350 o.o 79.3 

" 514.500 37111.100 o.o 111.5 
Q 517.300 m4.400 o.o 76.2 

CDIPI.£1 I COATED 90095 l 

IITEINATIONAL PAPER • COGEN. 
CDIPLEX 
CO SCREEN • 1982 SHlEV!PDilT/LONGVIEW II NARY IIET, DATA 

IECEPTCIIlS 

IECEPTDil IDENTIFICATION EAST NDilTH IECEPTDil HT IECEPTDil GROUND LEVEL AVG CONC FOil PERIOD - CODilD UV LOCAL GRD LVL ELEVATION DAY 1.HR 1. TO DAY365.HR24, 
(USER UNITS) CIIETERS) (USER HT UNITS) (IIICROGRAIIS/11**3) 

1 515.98 3710.48 0.0 57.9 0.02 
z 515.88 3710.48 0.0 57,9 0.02 
3 515.78 3710.38 o.o 57.9 0.02 

' 515.88 3710.38 0.0 57.9 0.02 
5 515.68 3710.38 o.o 57.9 0.02 

' 515.98 3710.38 o.o 57.9 0.03 
7 511.28 3709.38 0.0 64.0 0.03 
I 512.28 3709.38 o.o 61.0 0.03 
9 513.28 3709.38 o.o 73.2 0,03 

10 514.28 3709.38 o.o 64.0 0.03 
11 515.28 3709.38 0.0 57.9 0,03 
12 518.28 3709.38 o.o 61.0 0.03 
u 511.28 3708.38 o.o 67.1 0.03 
14 513.28 3708.38 o.o 76.2 0.03 
15 514.28 3708.38 0.0 70.1 0.03 
16 517.28 3708.38 0.0 64.0 0.04 
17 513.28 3707.38 o.o 64.0 0.03 
11 512.28 3707.38 o.o 67.1 0.03 
19 515.28 3707.38 o.o 61.0 0.04 
20 517.28 3707.38 0.0 67.1 0.04 
21 511.28 3706.31 o.o 73.2 0.02 
Z2 512.28 3706.38 0.0 73.2 0.02 
23 513.28 3706.38 0.0 64.0 0.03 
24 514.28 3706.38 o.o 64.0 0.03 
25 515.28 3706.38 o.o 67.1 0.04 
26 517.28 3714.18 o.o 70.1 0.04 
27 512.28 3715.18 o.o 61.0 0.04 
Z8 514.28 3716.18 0.0 61.0 0.05 
29 515.28 3716.18 0.0 70.1 • 0.07 

i- 30 513.28 3717.18 0.0 61.0 0.05 - 31 514.28 3717.18 o.o 61.0 0.06 
32 512.28 3711.18 0.0 64.0 0.02 
33 511.28 3709.38 o.o 64.0 0.03 
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• sn.21 17119 •• o.o 61.0 O.DJ 
15 su.21 17119.» o.o n.2 O.DJ 
J6 114.21 17119.» o.o 64.0 o.u 
S7 115.21 17119 •• o.o 57.9 o.u 
• 111.21 J7DI.J6 o.o 67.1 o.u 
• 513.21 J7DI.J6 o.o 76.2 O.DJ 
4D 514.21 J7DI.» o.o 7D.1 o.u 
61 517.21 J7DI.J6 o.o 64.0 0.04 
42 IU.21 S7D7.J6 o.o 64.0 O.DJ 
G 112.21 S7D7.» o.o 67.1 O.DJ 

" 515.21 S7D7.J6 o.o 61.0 0.04 
45 517.21 S7D7.J6 o.o 67.1 0.04 

" 111.21 17116.31 D.O n.2 D.DZ 
47 512.21 17116.31 D.O n.2 D.DZ 
411 5U.21 17116 •• D.O 64.0 D.DJ 

" 514.21 17116 •• D.O 64.0 D.DJ 
SD 515.21 17116.31 D.O 67.1 D.04 
11 517.21 :1714.11 D.O 7D.1 D.04 
12 512.21 :1715.11 ••• 61.0 D.04 
p 511.21 :1716.11 D.O 61.0 D.04 
54 514.21 3716.11 o.o 61.0 D.DS 
15 515.21 3716.11 0.0 7D.1 0.07 
56 513.21 3717.11 o.o 61.0 o.os 
57 514.21 3717.11 0.0 61.0 0.06 
5I 512.21 3711.11 o.o 64.0 0.02 
19 516.50 3701.10 0.0 67.7 0.05 
4D 511.10 3709.35 0.0 79.3 0.03 
61 514.50 3701.10 o.o 10.5 0.03 
62 517.30 3714.40 o.o 76.2 0.04 

FIVE NIGHEST 1·HOUR PART CONCENTRATIONSCCEMOING ON JULIAN DAY, HOUR) 
CMICROGRAMS/M**3) 

UCEPTOR 1 2 3 4 5 

1( 515.98,3710.48) • 6.31 (156,15) • 5.12 (230,12) 5.11 (205,13) 4.92 (218,12) 4.10 (248,15) 
zc 515.18,3710.48) 6.15 (156,15) 5.09 (205,13) 5.07 (230,12) 4.78 (156,14) 4.76 (173,15) 
3( 515.78,3710.38) 5.15 (156,15) 4.90 (205,13) 4.18 (218, 16) 4.87 (250,12) 4.11 (230,12) 
4( 515.18,3710.38) 5.39 (156,15) 4.95 (205,13) 4.18 (230, 12) 4.17 (218, 12) 4.75 (156, 14) 
sc 515.68,3710.38> 4.89 (156,15) 4.14 (218,16) 4.83 (205, 13) 4.12 (233,12) 4.11 (250,12) 
6( 515.98,3710.38) 5.58 (156,15) 4.99 (205,13) 4.98 (194, 13) 4.93 (230,12) 4.19 (218,12) 
7( 511.28,3709.38) 1.50 (213,13) 1.50 (248, ll 1.50 ( 93,15) 1.44 (265, 9) 1.43 (343, 15) 
IC 512.28,3709.38) 1.89 ( 93, 15) 1.78 (213, 13) 1.77 (231, 9) 1.75 (231, 17) 1.75 (152,17) 
9( 513.28,3709.38) 2.30 (298,16) 2.20 (122,14) 2.09 (206,15) 2.09 (231, 17) 2.05 (194,10) 

10( 514.28,3709.38) 2.65 (249,11) 2.65 (262, 12) 2.61 (298, 16) 2.59 (265,15) 2.53 ( 15,14) 
11( 515.21,3709.38) 3.24 (276, 11) 3.17 (265, 15) 3.07 ( 15,14) 3.03 (297, 10) 3.03 ( 52,14) 
12( 518.28,3709.38) 2.95 (237, 15) 2.92 (227, 15) z.az (262,13) 2.11 (121, 11) 2.77 (269,11) 
13( 511.28,3708.38) 1.47 (201, 18) 1.42 (152, 17) 1.31 (241, 8) 1.36 (213,13) 1.35 (231, 9) 
14( 513.28,3708.38) 1.93 (298, 16) 1.16 (203, 13) 1.16 C201, 11> 1.83 (171,15) 1.83 (194,10) 
15( 514.28,3708.38) 2.06 (203,13) z.os (261, 16) 2.03 (240,17) 2.02 (171,15) 2.01 (194,10) 
16( 517.21,3708.38) 2.63 (195,14) 2.48 (233,10) 2.45 (260, 10) 2.22 (122, 15) 2.22 (261,15) 
17( 513.28,3707.38) 1.65 (201,11) 1.62 C277, 15) 1.59 (203,13) 1.58 (173,10) 1.57 (171, 15) 
18( 512.28,3707.38) 1.49 (201. 18) 1.44 (152, 17) 1.43 (173, 10) 1.40 C241, I> 1.39 (171, 15) 
19( 515.28,3707.38) 2.00 ( 90,14) 1.99 (173,11) 1.10 (204,11) 1.10 (205,18) 1.10 (240,17) 
zoe 517.28,3707.38> 2.04 (195,14) 1.92 (101,10) 1.19 (201,17) 1.15 (169,18) 1.14 (168,17) 
21( 511.28,3706.38) 1.21 (260,18) 1.16 (201,18) 1.14 (152, 17) 1.13 (173,10) 1.11 (248, 8) 
221 512.28,3706.38) 1.32 (277,10) 1.30 (201, 18) 1.26 (260, 18) 1.26 (173,10) 1.24 ( 50,15) 
ZJ( 513.28,3706.38) 1.41 (277,15) 1.41 (277,10) 1.31 (173,10) 1.35 ( 50, 15) 1.34 (203, 13) 
24( 514.28,3706.38) 1.51 (277, 15) 1.47 (277, 10) 1.46 (203, 13) 1.44 ( 50,15) 1.42 ( 90,14) 
zsc 515.28,3706.38) 1.53 ( 90,14) 1.52 (173,11) 1.51 (163, 9) 1.50 ( 90,12) 1.48 (122,11) 
26C 517.28,3714.18> 3.57 (221,13) 3.55 (231,16) 3.52 (217,16) 3.50 (231,14) 3.49 (200,12) 
27( 512.28,3715.18) 1. 71 (171, 12) 1.70 (241,17) 1.67 (189, 18) 1.67 (220,12) 1.65 1229,16) 
28( 514.28,3716.18) 1.91 (269,16) 1.19 (287,11) 1.17 (309,16) 1.83 (317,15) 1.12 (244,16) 

~ 29( 515.28,3716.18) 1.99 (317,15) 1.95 (227,17) 1.93 (224, 17) 1.90 (114,16) 1.90 (223,16) 
soc 513.28,3717.18) 1.56 (287,11) 1.49 (244, 17) 1.47 (244, 16) 1.47 (234, 16) 1.47 (214, 17) 
31( 514.28,3717.18) 1.59 (244,16) 1.58 (214, 17) 1.57 (237,17) 1.57 (200, 18) 1.56 (244,17) 
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RC 512.21,3711. II> 1.27 CIIB,tU 1.17 mo.m I.U C241,15> 1.09 czso, 9) z.oz C249,16> 

SJC Slt.21,SJII9.Jil !.SO CZU,IS) !.SO em. I> !.SO c 9J,15) 1.44 (265, 9) 1.4S C34S, 15) 

34C Slt.21,SJII9.Jil t.SO CZU,1Sl . 1.SO C248, ll 1.50 c 9J,15) 1.44 (265, 9) 1.0 cso, 15) 

sse sa.21,SJII9.31> I.SO (291,16) 1.10 (Ill, 14) 1.09 (106,15) 1.09 (151,17) 1.05 (194, 10) 

16C 514.21,SJII9.31) 1.e C249,1U ·z.e (261,12) 1.61 (191,16) 2.59 (265,15) 2.53 ' 15,14) 
57( 515.21,SJII9.31) 1.24 (276, ,, 1.17 (265,15) 1.07 ( 15,14) :s.os (197,10) :s.os '52,14) 

31C Slt.Z&,:mii.Sil 1.47 CIOI, 11) 1.42 (152,17) 1.31 C248, I> 1.16 (21:S,IS) 1.15 (151, 9) 

19c sa.za,:m~~.sa> 1.9J (291,16) 1.16 czos, 1S) 1.16 (101,11) 1.11 (171, 15) 1.11 (194, 10) 

40C S14.21,:mii.Jil 2.06 (201, 11) 1.05 (261,16) I.OJ (240, 17) 1.02 (171,15) 1.01 (194, 10) 

41 C 517 .D,:mii.Sil 2.63 (195,14) 1.41 CZJ5,10) 1.45 C260, 10> I.U (Ill, 15) I.U (261,15) 

4Zc sa.za,:mr.sa> t.e CIOI, II) 1.62 em,,,, 1.59 czos. 11) t.SI (171, 10) 1.57 (171,15) 

0( 512.21,17117 .51) 1.49 CIOI, Ill 1.44 (152, 17) 1.0 (171, 10) 1.40 C248, I) 1.19 (171,15) 

44( SIS.za,:m7 .31) 1.ao '90,14) 1.99 (171, ,, 1.10 (104,11) 1.10 CZ05,11) 1.10 (240, 17> 

45( 517.28,:m7.31) 1.04 (195,14) 1.92 (101, 10) 1.19 CIOI, 17) 1.15 (169, Ill 1.14 (161, 17) 

46( Slt.21,S7D6.31l 1.21 (260, Ill 1.16 (101,11) '·" (152,17) t.IS (171, 10) 1.11 C241, I> 

47c 512.21,!706.31> 1.12 cm,1o> 1.10 C201,11l 1.26 (260, 11) 1.26 (171, 10) 1.24 ' 50,15) 
41( 51S.Z&,S7D6.31) 1.41 cm,ts> 1.41 em, tO> 1.31 Cl71, 10) 1.15 c 50,15) 1.34 C20J, Ill 

49( S14.21,S7D6.Jil 1.51 cm,ts> 1.47 cm,10) 1.46 czos. 13) 1.44 c 50,15) 1.42 ' 90,14) 
soc 515.28,S7D6.JI) 1.SJ c 90,14) 1.52 (171, It) 1.51 Cl65, 9) 1.so c 90,12) 1.41 Clll,ll) 

SIC 517.21,5714.11) 1.57 Clli,IS> J.SS CZSI,I6) 1.52 (217,16) :s.so (151,14) 1.49 C200,12l 
52( 512.21,5715.11) 1.71 (171, 12) '-711 C241,17) 1.67 (119, Ill 1.67 Cll0,12> 1.65 (229,16) 

sse 511.28,5716.11> I.JI (276,16) 1.17 (174, 11) 1.37 Cll0,13l I.SS (119,11> I.SS Cll0,12) 

54C 514.21,5716. Ill 1.91 (269, 16) 1.19 (217, 11) 1.17 CS09,16l I.IJ (317, 15) 1.12 (244,16) 

sse 515.21,5716.11> 1.99 (317, 15) 1.95 Cll7, 17) l.tJ (224,17) 1.90 (114,16) 1.90 (221,16) 

56( 513.28,5717. 11) 1.56 (217, 11) 1.49 (244, 17) 1.47 (244,16) 1.47 (234,16) 1.47 (214, 17) 
57( 514.21,5717. 11) 1.59 (244, 16) 1.51 (214, 17) 1.57 (157, 17) 1.57 (200, Ill 1.56 (244, 17) 

SIC 512.21,5711. Ill 2.27 (165, 11) 2.17 csso, 11) 2.13 (241,15) 2.09 (250, 9) 2.02 (249, 16) 
59( 516.50,1701.10) 2.54 (195, 14) 2.47 (171, 11) 2.4S (165, 9) 2.40 C201, 16) 2.13 Cl65, 12> 
60( 511. 10,SJII9.S5) 3.01 (Z57, 15) 2.95 (227, 15) 2.15 (261,13) 2.12 c258, 1S> 2.11 (Zl1,16) 

61( 514.50,3708.10> 2.25 (265,15) 2.25 (261, 16) 2.24 C2SS,15> 2.21 (259, 12) 2.21 ( 15, 14) 

62( 517.30,5714.40) s.so CUI, IS> S.24 (146, 12) :s.u (144, 9) 3.11 (217, 16) 3.16 (151,14) 

FIVE NIGHEST 3·NOUR PART CONCENTRATIONSCCENDING ON JULIAN OAT, lOUR) 
(MICROGRAMS/M**3) 

IECEPTOR , 2 3 4 5 

I( 515.91,1710.41) • S.72 (156, 15) 1.99 ( 90,15) 1.19 ( 96,12) 1.76 (205, 15) 1. 71 (210,12) 
zc 515.18,5710.41) S.64 (156, 15) 2.01 ( 90,15) 1.75 (205, 15) 1.69 (230,12) 1.66 (247, 15) 
3C 515. 71,1710.31> S.29 (156, 15) 1.11 (107, 12) 1.11 (247, 15> , • 711 (205, 15> 1.69 (297, 12) 
4( 515.18,1710.38) 3.38 (156, 15) 2.07 ( 90,15) 1.13 (193,15) 1.78 (247, 15> 1.72 (205,15) 
5C 515.68,1710.38) S.19 (156, 15) • 2.70 (265, 15) 1.13 (107, 12) 1.73 (297, 12) 1.61 (205, 15> 
61 515.98,1710.38) 2.41 (194, 15) 2.06 ( 90, 15) 1.93 ( .96, 12) 1.16 (156, 15) 1.11 (193, 15) 
7( 511.28,1709.38) 0.87 C SO, 12> 0.14 (254, 18) 0.13 ( 15, 11) 0.76 ( 16,15) 0.74 (120, 12) 
IC 512.28,3709.38> 1.52 (251, 12) 1.08 (117, 9) 1.06 ( 50,12) 0.95 (120,12) 0.92 ( 48, 15) 
9( 513.28,1709.38> 1.92 (251,12) 1.19 (295,12> I.SI (269,15> 1.29 ( 50,12> 1.29 (117, 9) 

10( 514.21,1709.38) 2.19 (295, 12) 1.62 ( 44,12) 1.55 (249, 12) 1.54 (251,12) 1.50 (113, 15) 
11( 515.28,1709.38) 2.00 (265, 15) 1.12 (297, 12) 1.60 (203,15) 1.60 (107, 12> 1.46 czn,15> 
12( 518.28,1709.38) 1.82 (237, 15) 1.75 (121, 12) 1.69 (269,12) 1.59 (104, 15) 1.59 (170, 18) 
ISC 511.28,3701.31> 1.06 (251,12) 0.14 c 56, 3> 0.13 ( 56, 6) 0.11 (276, 15) 0.79 c eo, 9> 
14( 513.28,1701.31> 1.59 (295, 12) 1.16 ( 44, 12) 1.07 ( 11,15) 1.05 (269, 15) 1.04 C214, 12> 
15( 514.28,3708.38) 1,34 ( 44,12) 1.24 c2n,151 I.U (214, 12) 1.21 (297,12> 1.11 (265, 15) 
16C 517.21,J708.38l 1.45 C240, 15> 1.44 (173, 11) 1.42 ' 52, 12) 1.41 (261, 15) 1.41 (208, 18) 
17( 513.28,S707.38) 1.07 ( 50,15) 0.98 ( 44,12) 0.94 c2n, IS> 0.19 (295,12) 0.18 ( 60, 18) 
18( 512.28,3707.38) 1.13 (295, 12) 0.18 (247,11) 0.16 ( 44, 12) 0.75 ( 11,15) 0.74 (143,18) 
19( 515.28,3707.38) 1.29 (193, 15) 1.13 (165, 9) 1.11 (205, Ill 1.07 (S6S,12) 1.05 ( 90,15) 
zoe 517.21,3707.38> , .64 (261. 15) 1.60 (293, 15) 1.54 (161, 18) 1.11 (173, 11) 1.09 (286, 9) 
21( 511.28,3706.38) 0.82 (295,12) o.n (247, 18) 0.74 (143, 18) 0.70 ( 56,18) 0.59 (246,21) 
22C 512.21,3706.38> o.n ( 50, 15) 0.75 ,, • 9) 0.75 ( 44,12> 0.71 ( 96, 6) 0.65 C295, 12> 
23( 513.28,3706.38> 0.81 ( 60, 18) 0.10 ( 11,18) 0.79 czn, 15> 0.77 (111, 9) 0.74 (246,15) 
24C 514.28,3706.38) 0.99 (247, 15) 0.90 (203, 15) 0.16 (277, 15) 0.13 ( 81,18) 0.11 (363, 12) 
25( 515.28,3706.38) 1.40 (163, 9) 1.10 (297,12) 1.05 (193, 15) 0.93 (204, 18) 0.17 (364, 15) 
26( 517.28,3714.18) 2.03 (146, 15) 2.02 (165, 9) 1.92 (149, 18) 1.89 (113,15) 1.18 (141,15) 

~~ 27( 512.28,3715.18) 1.32 (273,15) 1.12 ( 18, 15) 0.98 C347, 12> 0.97 (290, 12) 0.97 C220, 12> 
28( 514.28,3716.18) 1.46 (270,15) 1.17 (244, 18) 1.12 (135, 12) 1.07 C347, 15) 1.04 (272, 15) 
29( 515.28,3716.18) 1.68 (126,12) 1.56 csoo, 12> 1.47 (242, 15) 1.43 (197,12) 1.43 (153, 18) 



.. 
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IOC SB.II,Jm. 11) 1.01 C270,15) 1.99 Cl44, til 1.97 
'"'· 11) 

0.97 (147, 12) 0.91 (217, 12) 
SIC 514.11,3711.11) 1.20 (126, 12) 1.14 (270,15) 1.05 (144, 11) 0.92 (135, 12) 0.92 ( 10, 12) 
JZ( 512.11,3711. 11) 1.19 c 15, 11) 1.11 (249, 11) 1.21 (230,11) 1.25 (120, 11) 1.24 ( 12,12) 
De 511.11,3'111t.31> 0.17 C SO, 12> 0.14 (254, 11) o.l3 ( 15,11) 0.76 ( 16, 15) 0.74 (120, 12) 
J4( S11.11,3'/llt.31) 0.17 C SO, 12> -1.14 (254, 11) 1.13 ( 15,11) 1.76 ( 16,15) 0.74 (120, 12) 
sse 5B.II,3'111t.31> 1.92 (251,12) 1.19 Cl95, 12) 1.31 (269,15) 1.29 C SO, 12> 1.29 (117, 9) 
16( S14.11,3'1Qt.31) Z.19 (295, 12) 1.61 ( 44, 12) 1.55 (249,12) 1.54 (251,12) 1.50 (113,15) 
37( 515.11,3'/llt.31) z.oo (265,15) 1.12 (297, 12) 1.60 (203, 15) 1.60 (107, 12) 1.46 (277,15) 
31c 511.11,37111.31> 1.06 (251, 1Zl 0.14 ( 56, 3) 0.13 ( 56, 6) 0.11 (276,15) 0,79 ( 10, 9) 
19( 50.11,37111.31) t.S9 (295,12) ,_,, -c 44, 12> 1.07 ( 11,15) 1.05 (269,15) 1.04 (214, 12) 
60( 514.1£,37111,31) 1.14 ( 44, 12) 1.24 (277,15) 1.22 (214, 12) 1.21 (297,12) 1.n (265,15) 

'" 517.28,37111.31) 1.45 (240,15) 1.44 (173,11) 1.42 c 52,12) 1.41 (261,15) 1.41 (201, 11) 
61( S13.28,J7117.31) •• 1.07 ( 50,15) 1.98 ( 44, 12) 0.94 (277,15) 0.19 (295,12) 0.11 ( 60, 11) 
43C S1Z.ZS,J7117,31) 1.13 (295,12) 0.11 (247, 11) 0.16 ( 44, 12) 1.75 ( 11,15) 0.74 (143, 11) 
44( S15.28,J7117.31) 1.29 (193,15) 1.13 (163, 9) 1.n (205,11) 1.07 CJ63, 12) 1.05 ( 90, 15) 

'" S17.28,J7117.31) 1.64 (261, 15) 1.60 (293, 15) 1.54 (161, 11) 1.U (173,11) 1.09 (216, 9) 

461 511.21,17116.31> 0.12 (295,12) 0.77 (247, 11) 0.74 (143, 11) 0.70 ( 56, 11) 0.59 (246,21) 
47( 512.28,17116.31) 0.77 ( 50,15) 0.75 (U1, 9) 0,75 ( 44,12) o.n ( "· ,, 0.65 (295,12) 

'" 513.21,17116.31) 0.11 ( 60,11) 0,10 ( 11,11) 0.79 (277,15) 0.77 (U1, 9) 0.74 (246,15) 

'" 514.11,17116.31) 0.99 (247, 15) 0.90 (203,15) 0.16 (277,15) 0.13 ( 11, 11) 0.11 (363,12) 
soc 515.28,17116.31) 1,60 (163, 9) 1,10 (297, 12) 1.05 (193, ,, 0.93 (204,11) 0.17 (364,15) 
51( 517.21,3714.11) 2.03 (146, 15) z.oz (165, 9) 1.92 (149, 18) 1.19 (113, ,,, 1.11 (141,15) 
52( 512.21,3715.11) 1.32 (273, 15) 1.12 ( 11,15) 0.98 (147, 12) 0.97 (290, 12) 0.97 (220, 12) 
53( 511.21,3716.11) 0.96 (271,15) 0.92 (273, 15) 0.16 czzo, 12) 0.14 ( 11,15) 0.79 (147, 12) 
54( 514.21,3716.11) 1.46 (270,15) 1.17 (244, 18) 1.12 (135, 12) 1.07 (147, 15) 1,04 (272,15) 
sse 515.28,3716.18> 1.61 (126, 12) 1.56 (300, 12) 1.47 (242, ,, 1.43 (197, 12) 1.43 (153,18) 
56( 513.28,3717.11) 1.01 (270, 15) 0.99 (244, 11) 0.97 (174, 18) 0.97 Cl47, 12) 0.91 (287, 12) 
571 514.21,3717.11) 1.20 (126, 12) 1.14 (270, 15) 1.05 (244,18) 0.92 (135, 12) 0.92 ( 30, 12) 
sac 512.21,3711.11> 1.39 ( 85,18) 1.31 (249, 18) 1.28 (230, 11) 1.25 C1ZO, 18) 1.24 ( 12,12) 
59( 516.50,3701.10) 1.97 (293,15) 1.48 (163, 9) 1.47 (260,12) 1.45 (173,12) 1.43 (204, 18) 
60( 518.10,3709.35) 1.71 (127,12) 1.63 (204, 15) 1.61 (170, 18) 1.60 (240, 15) 1.57 (362,15) 
61( 514.50,3701.80) 1.50 ( 44, 12) 1.41 (297, 12) 1.37 (214,12) 1.36 (265, 15) 1.35 (277, 15) 
421 517.30,3714.40) 1.19 (165, 9) 1.12 (149, 18) 1,80 (146, 15) 1.77 (153, 15) 1.74 (183, 15) 

FIVE Ml GHEST I·MOUR PART COMCENTRATIOMSCCENDIMG OM JULIAN DAY, MOUR) 
(MICROGRAMS~!) 

lfCEPTCIR 1 2 3 4 5 

11 515.91,3710.48) 1.47 (230, 16) • 1.39 (156, 16) 1.14 (205, 16) 1.17 (193,16) 0.99 (248, 16) 
21 515.11,3710.48) 1.48 (230, 16) 1.37 (156,16) 1.33 (205, 16) 0.90 (193, 16) 0.81 (107,16) 
31 515.71,3710.38) • 1.53 (230,16) 1.24 (156, 16) 1.07 (107, 16) 0.97 (297,16) 0.94 (193, 16) 
4( 515.88,3710.38) - 1.52 (230, 16) 1.27 (205, 16) 1.27 (156,16) 1.25 (193, 16) 0.83 (107, 16) 
sc 515.68,3710.38) 1.22 (230, 16) 1.20 (156, 16) 1.16 (297, 16) 1.01 (265, 16) 0.96 ( 52, 16) 
6( 515.98,3710.38) , .51 (230,16) 1.37 (194, 16) 1.29 (205, 16) 1.24 (193, 16) 1.11 (107, 16) 
7( 511.21,3709.38) 0.66 ( 35,16) 0.63 ( 56, 8) 0.49 ( 96, 16) 0.49 (120,16) 0.46 ( 42,16) 
IC 512.28,3709.38> 0.76 (251,16) 0.60 (120,16) 0.56 ( 96,16) . 0.55 ( 48,16) 0.53 ( 80,16) 
9( 513.28,3709.38) 0.72 ( 56, 8) 0.72 (251. 16) 0.71 (295,16) 0.69 (113, 16) 0.61 C SO, 16) 

10( 514.21,3709.38) 1.14 ( 81,16) 0.11 (328,16) 0.87 ( 52, 16) o.8s (249, 16) 0.12 (295, 16) 
11( 515.21,3709.38) 1.50 (297 ,16) 0.98 ( 52,16) 0.96 (230, 16) 0.75 (265,16) 0.73 (276,16) 
121 518.28,3709.38) 1.23 (121,16) 0.11 1204,16) 0.77 ( 66,16) 0.74 ( 23,16) 0.72 (362,16) 
131 511.28,3708.38) 0.72 ( 56, I) 0.61 ( 56,24) 0.57 ( 10,16) 0.52 (251,16) 0.48 ( 87, 8) 
14( 513.21,3701.38) 0.14 ( 81,16) 0.63 (328, 16) 0.60 (295,16) 0.47 (296,16) 0.46 (249, 16) 
15( 514.28,3708.38) 1.16 (297,16) 0.68 ( 52,16) 0.66 (277,16) 0.64 (328,16) 0.60 (230,16) 
16( 517.21,3708.38) 1.01 (293,16) 1.03 (301,16) 1.00 ( 52,16) 0.97 (216,16) 0.14 (127,16) 
17( 513.28,3707.38) 0.58 ( 81, 16) o.58 (328, 16) 0.55 (277, 16) o.sz (297,16) 0.48 ( 7,24) 
181 512.28,3707.38) 0.46 ( 81,16) 0.46 (328,16) 0.44 ( 56,24) 0.42 (295, 16) 0.40 ( 56, 8) 
191 515.28,3707.38) 0.79 (295,16) 0.75 (194, 16) 0.69 (230,16) 0.65 (193, 16) 0.61 (264, 8> 
zoe 517.28,3707.38> 0.87 (293, 16) 0.81 ( 95,24) o.8o ( 52,16) 0.77 (216,16) 0.76 (261,16) 
211 511.28,3706.38) 0.43 (246,24) 0.43 ( 56,24) 0.40 (112, 8) 0.40 (111,24) 0.37 C 56, 8) 
221 512.28,3706.38) 0.57 ( 81 ,16) 0.46 (328,16) 0.46 ( 10, 8) 0.45 ( 96, 8) 0.41 (112, 8) 
231 513.28,3706.38) 0.67 (297,16) 0.61 ( 7,24) 0.50 ( 57. 8) 0.47 1277,16) 0.40 (111, 8) 
24( 514.28,3706.38) o.s7 (297,16) 0.56 (264, 8) 0.51 1277,16) 0.50 (264,16) 0.47 1230,16) 

""' 
Z5C 515.28,3706.38) 0.64 (264, 8) 0.62 (295, 16) 0.57 ( 14,24) 0.57 (194, 16) 0.52 (145, 16) 
26( 517.28,3714.18) 1.33 (141,16) 1.20 (146,16) 1.07 (239 ,16) 1.06 (183,16) 1.04 (236, 16) ~ 
271 512.28,3715.18) o.8o (273, 16) 0.66 1278,16) 0.56 1220, 16) 0.52 (274, 16) 0.52 (108,16) 



l •: 

21C S14.21,m6. Ill 1.21 CZ7D,16) 0.17 CJS6, ., 0.?6 (172,16) o.n c "· 16) 0.16 n:sz. 16> 
I 19c SIS.211,m6. 111 1.D1 CJCIO, 16) 0.92 C SO, 16) 0.15 (126, 16) 0.?6 (197, 16) 0.72 (JS6,24) 

SOC SIJ.211,m7. Ill 0.17 CZ7D, 16) 0.64 (119, 16) 0.64 (JS6, ., 0.59 CZ7Z,I6) 0.59 n:sz, ,, 
11c St4.211,m7.11> 0.97 CZ7D, 16) 0.75 c S0,16) 0.75 (JS6, ., 0.64 CZ7Z,16) 0.61 C SO, I> 
JZC SIZ.211,m1. Ill 1.11 (250,16) 0.69 c 12,16) 0.61 (249,16) 0.61 c 11,16) 0.52 c 15,24) 
De Sll.211,3709.11> 1.66 c JS, 16) 0.61 c 16, ., 1.49 c lli,l6) 0.49 (120,16) 0.46 c 42,16) 
J4C 511.211,37119.11) 0.66 c 15,16) 1.61 c 16, ., '·" c lli,l6) 0.49 (120,16) 0.46 c 42,16) 
JSC SU.211,3709.JI> 1.72 c 16, ., o.72 (251,16) 1.11 (195,16) 0.69 (113,16) 1.61 c so. 16) 
S6C 514.211,37119.111 1.14 c 11,16) o.u CJIII, 16) 0.17 c 52,16) 1.15 (249,16) 1.12 (295,16) 
J7C 515.21,3709.Jil 1.50 (297,16) 1.91 C 52, 16) ••• (ZJ0,16) 1.75 (265,16) 1.7J (276, 16) 
SIC SII.211,J7DI.JI> 0.72 c 16, ., 0.61 c 16,24) t.S7 c 10,16) 1.52 (251,16) 1.41 c 17, ., 
S9C SIJ.211,3708.JI) 1.14 C II, 16> 1.61 CJ21,16) 1.60 (195,16) 0.47 (196,16) 1.46 (249,16) 
40( S14.211,J7DI.JI) 1.16 CZ97,16) 1.61 C 52, 16> 0.66 (277,16) 0.64 (J21,16) 0.60 (210, 16) 
41( 517.211,J7DI.II) 1.11 (193, 16) 1.tJ (Jtl, 16) t.to c 52,16) 0.97 (216,16) 0.14 (127,16) 
42C SU.211,J707 .JI) 1.51 c 11,16) t.SI CJ21,16) o.ss (277,16) O.S2 (297,16) 0.41 c 7,24) 
4SC SI2.211,S707 .JI) 1.46 c 11, 16) 1.46 c:sza. 16) 0.44 c 16,24) 0.42 (195,16) 0.40 c 16, ., 
44( 515.211,3707.51) 1.79 (195,16) 0.75 (194,16) 1.69 CZJD,16) 0.65 C19J, 16) 0.61 (264, ., 
45( SI7.21,J707.JI) 0.17 (193, 16) 0.11 c 95,24) .... c 52,16) 1.77 (216,16) 0.76 (261, 16) 
46( 511.211,S706.JI) 0.43 C246,24) I.Q c 16,24) 0.40 (112, ., 0.40 (111,24) O.J7 c 16, ., 
47C 512.21,S706.Sil 0.57 c 11,16) 0.46 CJZI,I6) 0.46 c 10, ., 0.4S c "· I) 0.41 CU2, I) 
41C SIJ.21,J706.SI> 0.67 (297, 16) 0.61 c 7,24) o.so c 57, I) 0.47 (277,16) 0.40 (Ill, I) 
49( 514.21,J706.Jil 0.57 (297,16) o.S6 (264, ,, 0.51 (277,16) o.so (264,16) 0.47 (210,16) 
soc Sl5.21,3706.38) 0.64 (264, ,, 0.62 (195,16) 0.57 ( 14,24) 0.57 (194,16) O.S2 (145,16) 
SIC 517.21,3714.18> I.JS (141,16) 1.20 (146,16) 1.07 (219,16) 1.06 (113,16) 1.04 (236,16) 
52( 512.28,3715.11) 0.10 (273,16) 0.66 (271,16) 0.56 (220,16) o.S2 (274,16) 0.52 (108,16) 
sse 511.28,3716.11> 0.59 (273,16) 0.52 (271,16) 0.49 (220,16) 0.45 c 46,24) O.Q (270,24) 
54( 514.28,3716.18) 1.21 (270,16) 0.17 (336, ,, 0.76 (272,16) 0.71 ( 94,16) 0.56 (132,16) 
sse 515.28,3716.18> 1.01 (300,16) 0.92 ( 30,16) 0.15 (126,16) 0.76 (197,16) 0.72 (336,24) 
56( 513.28,3717.11) 0.87 (270,16) 0.64 (129,16) 0.64 (336, I) 0.59 (272,16) 0.59 (132, ll 
57( 514.28,3717.18) 0.97 (270,16) 0.75 ( 30,16) 0.75 (336, I) 0.64 C272,16l 0.63 C 30, I) 
sse 512.28,3711.18> 1.13 (250,16) 0.69 ( 12,16) 0.68 (249,16) 0.61 ( 31,16) 0.52 ( 15,24) 
59( 516.50,3708.10) 1.04 (194,16) 0.98 (296,16) 0.97 (140,16) 0.96 (193,16) 0.91 (117,16) 
60( 518.10,3709.35) 1.06 (127,16) 0.90 (204,16) 0.77 (240,16) 0.74 ( 21,16) 0.71 (362,16) 
61( 514.50,3708.80) 1.30 (297,16) 0.79 ( 52,16) 0.71 C210,16l 0.69 (277,16) 0.67 (328,16) 
62( 517.30,3714.40) 1.29 (236,16) 1.22 (141,16) 1.08 (146,16) 1.00 (219,16) 0.18 (149,16) 

FIVE NIGHEST 24·HOUR PART CONCENTRATIONSCCENDING ON JULIAN OAT, HOUR) 
CMICROGRAHS/M**3) 

I£C!PTOR 1 2 J 4 5 

IC 515.98,3710.48) 0.50 (205,24) o.so (210,24) 0.46 (156,24) 0.46 (193,24) 0.33 (248,24) 
2( 515.88,3710.48) 0.50 (210,24) 0.50 (205,24) 0.46 (156,24) 0.37 (193,24) 0.28 (107,24) 
3( 515.71,3710.38) 0.52 (230,24) 0.41 (156,24) 0.40 (193,24) 0.37 (205,24) 0.37 (107,24) 
4( 515.88,3710.38) 0.52 (230,24) 0.49 (193,24) 0.48 (205,24) 0.42 (156,24) 0.29 (107,24) 
sc 515.68,3710.38> 0.42 (210,24) 0.40 (156,24) 0.39 (297,24) 0.37 (205,24) 0.14 (265,24) 
., 515.98,3710.38) 0.51 (230,24) 0.49 (205,24) 0.49 (191,24) 0.46 (194,24) 0.38 (107,24) 
7( 511.28,3709.38) 0.36 ( 56,24) 0.35 ( :55,24) 0.28 (120,24) 0.24 ( 42,24) 0.21 ( 96,24) 
IC 512.28,3709.38> 0.42 ( 56,24) 0.31 ( 17,24) o.:so (120,24) 0.30 (251,24) 0.30 ( 10,24) 
'' 513.28,3709.38) 0.54 ( 56,24) o.:so (117,24) o.:so ( 17,24) 0.19 (247,24) 0.29 (248,24) 

10( 514.28,3709.38) 0.44 ( 11,24) 0.14 (117,24) 0.14 (321,24) O.:S2 (214,24) o.:so ( 52,24) 
11( 515.28,3709.38) 0.51 (297,24) O.:S5 (210,24) O.D ( 52,24) 0.29 ( 11,24) 0.26 (205,24) 
12( 518.28,3709.38) 0.41 (121,24) 0.35 ( 21,24) o.:sz (170,24) 0.29 (204,24) 0.29 (127,24) 
I:SC 511.28,3708.38) 0.54 ( 56,24) 0.32 ( 10,24) o.:sz c 17,24) 0.26 ( 35,24) 0.26 (247,24) 
14( 513.28,3708.38) 0.14 ( 56,24) 0.14 ( 11,24) 0.21 (111,24) 0.26 (214,24) 0.26 (328,24) 
15( 514.21,3708.38) 0.39 (297,24) 0.31 (328,24) 0.21 (111,24) 0.27 ( 11,24) 0.27 (210,24) 
16( 517.28,3708.38) 0.51 (293,24) 0.44 (216,24) 0.43 (307,24) 0.39 (152,24) 0.38 (308,24) 
17( 513.28,3707.38) 0.35 (111,24) 0.33 ( 11,24) 0.31 ( 56,24) 0.28 (328,24) 0.26 (246,24) 
18( 512.28,3707.38) 0.41 ( 56,24) 0.32 (111,24) 0.21 (112,24) 0.21 C2B4,24l 0.21 ( 11,24) 
19( 515.28,3707.38) 0.38 (264,24) 0.36 ( 57,24) 0.14 ( 14,24) 0.33 (295,24) 0.29 (230,24) 
20( 517.28,3707.38) 0.53 (307,24) 0.46 (293,24) 0.40 (216,24) 0.33 ( 36,24) 0.32 (261,24) 
ZIC 511.28,3706.38> 0.39 ( 56,24) 0.30 (111,24) 0.24 (112,24) 0.20 ( 17,24) 0.20 ( 81,24) 
22( 512.28,3706.38) 0.39 (111,24) 0.35 ( 81,24) 0.27 ( 56,24) 0.25 (328,24) 0.25 (112,24) 

t::i 23( 513.28,3706.38) 0.36 (111,24) 0.25 (112,24) 0.24 (264,24) 0.24 ( 11,24) 0.24 (328,24) 
24( 514.28,3706.38) 0.41 (264,24) 0.28 ( 57,24) 0.26 ( 11,24) 0.23 ( 1,24) 0.23 (230,24) 
25( 515.28,3706.38) 0.40 (264,24) 0.35 ( 57,24) 0.32 ( 14,24) 0.31 ( 10,24) 0.31 (295,24) 



l ~ 

16C ,7.11,3714.11) 1.47 Ctll,l4) 1.45 Ct41,14) 1.41 (149,14) 0.40 CZJ9,24) 0.40 (146,24) 
17( 512.11,3715. ,., o.sz (273,14) O.JO (271,24) 0.25 ( 11,24) o.zz c 97,24) o.zz (162,24) 
., 514.11,3716. 11) 0.47 (270,24) 0.41 (132,24) 0.40 CD6,24) 0.35 c 30,24) o.:sz Cll1,24) 
19C 515.11,3716.11) • o.:sa CD6,14). ·0.55 c 30,24) 0.43 (335,24) 0.41 c 61,24) 0.40 (300,24) 

~ 1 

soc 513.21,3717. ,., 0.41 U:SZ,24) 0.39 (270,24) o.D CZI1,24) 0.19 CD6,24) o.za c 11,24) 
11( 514.11,3717.11) o.so c 30,24) 0.41 CD6,24) 0.44 U:SZ,24) 0.41 (357,24) o.:sa (270,24) 
32( 512.11,3711.11) 0.45 (250,24) O.JO (249,24) 0.17 (120,24) 0.16 c 12,24) 0.25 c 15,24) 
De sn.ll,3709.31> 0.36 c 56,24) O.D c 15,24) o.za UZ0,24) 0.24 c 62,24) 0.23 ( 96,24) 
14( 511.11,3709.31) 0.36 c 56,24) O.D c 15,24) o.za CIZ0,24) 0.24 ( 62,24) 0.23 ( 96,24) 
sse 513.11,3709.!1> 0.54 ( 56,24) o.so (117,24) o.so ( 17,24) 0.19 (247,24) 0.19 (241,24) 
36( 514.11,3709.!1) 0.46 ( 11,14) 0.14 (117,24) 1.14 CSZI,24) o.:sz (214,24) O.JO ( 52,24) 
J7C 515.11,3709.!1) 0.51 (297,14) 0.35 CZ:S0,24) O.J:s· c 52,24) 0.19 ( 11,24) 0.16 (205,24) 
:sac sn.ll,3701.!1> 0.54 c 56,24) o.:sz ( 10,24) O.JZ c 17,24) 0.16 ( 15,24) 0.16 CZ47,24) 
:stc 513.11,3701.!1> 0.14 c 56,24) 0.14 ( 11,24) o.za (111,24) 0.16 (214,24) 0.16 (JZI,24) 
40( 514.11,3701.31) 0.39 (197,24) 0.31 CSZI,24) 0.11 Ct11,24) 0.17 c 11,24) 0.17 (230,24) 
41( 517.11,3701.31) 0.51 (293,24) 0.44 (216,24) 0.43 (307,24) 0.39 (152,24) o.:sa (308,24) 
62( 513.11,3707.31) 0.35 U11,14) o.D ( 11,24) 0.31 ( 56,24) O.ZI CSZI,24) 0.16 (246,24) 
43( 512.11,3707.31) 0.41 ( 56,24) o.:sz (111,24) 0.23 C112,24) 0.23 (214,24) 0.23 ( 11,24) 

"' 515.11,3707.31) 0.31 (164,14) 0.36 ( 57,14) 0.14 ( 14,24) O.J:s (295,24) 0.19 (230,24) 
45( 517.21,3707.31) O.SJ (307,24) 0.46 (293,24) 0.40 (216,24) 0.15 c 36,24) O.JZ (161,24) 
46( 511.21,3706.31) 0.39 ( 56,24) 0.30 (111,24) 0.24 (112,24) o.zo ( 17,24) o.zo ( 11,24) 
47( 512.28,3706.31) 0.39 (111,24) 0.35 ( 11,24) 0.27 ( 56,24) 0.25 (321,24) 0.25 (112,24) 
41( 513.21,3706.31) 0.36 (111,24) 0.25 (112,24) 0.24 (164,24) 0.24 ( 11,24) 0.24 (321,24) 
49( 514.21,3706.31) 0.41 (264,24) o.za ( 57,24) 0.26 ( 11,24) 0.23 ( 1,24) 0.23 (230,24) 
soc 515.28,3706.31) 0.40 (264,24) 0.35 ( 57,24) 0.32 ( 14,24) 0.31 ( 10,24) 0.31 (295,24) 
51( 517.21,3714.18) 0.47 (183,24) 0.45 (141,24) 0.41 (149,24) 0.40 (239,24) 0.40 (146,24) 
52( 512.28,3715.18) 0.32 (273,24) 0.30 (271,24) 0.25 ( 11,24) o.zz ( 97,24) 0.22 (162,24) 
sse 511.28,3716.11> 0.28 (273,24) 0.26 (271,24) 0.25 ( 11,24) 0.21 ( 46,24) 0.20 (220,24) 
54( 514.28,3716.18) 0.47 (270,24) 0.41 (132,24) 0.40 (356,24) 0.35 ( 30,24) 0.32 (211,24) 
sse 515.21,3716.11> o.sa (336,24) 0.55 ( 30,24) 0.43 (335,24) 0.41 ( 61,24) 0.40 (300,24) 
56( 513.28,3717.18) 0.41 (132,24) 0.39 (270,24) o.:s:s (281,24) 0.19 (D6,24) 0.21 ( 11,24) 
57( 514.28,3717.18) 0.50 ( 30,24) 0.41 (336,24) 0.46 (132,24) 0.41 (357,24) o.31 (270,24) 
sac 512.28,3711.18> 0.45 (250,24) 0.30 (249,24) 0.27 (120,24) 0.26 ( 12,24) 0.25 ( 15,24) 
59( 516.50,3708.10) 0.47 (307 ,24) 0.47 (163,24) 0.39 (293,24) o.31 (296,24) 0.37 (345,24) 
60( 518. 10,3709.35) 0.43 (127,24) 0.35 ( 23,24) 0.30 C204,<4> 0.27 (362,24) 0.26 (240,24) 
61( 514.50,3708.80) 0.43 (297,24) 0.31 (328,24) 0.29 (230,24) 0.27 ( 52,24) 0.26 ( 11 ,24) 
62( 517.30,3714.40) 0.47 (236,24) 0.41 (141,24) 0.41 (149,24) 0.39 (239,24) 0.36 (146,24) 
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SECI'ION H.18 

Woodward .Clyde 
Consultants 

1983 MODELING OUTPUT FOR CO COMPLEX I 



-LEX I (DATED 90095) 
- IWI-ITAL IEIIGIIEEIIIIG a. 6.27 

IIPUT DATA FILE - : II:COI3.DTA 
IIITPUT LilT FILE lANE : la:oiJ.LIT 
lET DATA FILE - : C:\IU\IIIVIGGU.III 



I 

CIIIPUlt I CDATID 911095) 

11110111TIOIIAL NHl • CDGEI. 

CIIIPI.El 
CD ltiEEll • 1111 IIIIEVEPCIIT/I,IIIIGVIEII IIIIAIIY lET. DATA 

1111 U OF CIIIP1D I •WISICII Z.D II FC11 TilE .ai.LUTAIIT PART FCII S65 14•1Qa l'lliiJDI, 
CIIICEITIATICII EITIIIATES IEGII Ill !Qa• 1,MIAI DAY• 1, YEAI·1983. 
A FACTCII OF 1.0000000 liAS IEEN SPECIFIED TO COIMlT IllER LEIIGTM WITI TO CILIIIETEIS. 
0 IICIIIFICAIIT IIIURCES ME TO IE CCIISIDElED. 

1111 U IIILL lOT CCIISIDEI AliT POLLUTANT LOSS, 
IIGM•FIVE UIWIT CIIICENTlATICIII TABLES IIILL IE CIUTJIUT Fill 4 AVERAGING l'lliiiDS, 
AVG TillES OF 1,3,1, AID 24 IICIURS ME AUTOMATICALLY DIIPLATID. 

CIPTICII CIPTICII LIST CIPTICII IPECIFICATICII 1 0. ICIIOlE CIPTICII 
1• USE CIPTICII 

TECHNICAL CIPTICIIS 
1 TEilAII ADJUSTMENTS 0 
z DD NOT INCLII)E STAC1C DDWIIWASH CALCULATICIIS D 
3 DD NOT INCLII)E GRADUAL PLUME liSE CALCULATICIIS 1 

' CALCULATE INITIAL PLUME liZ£ 1 
INPUT CIPTIONS 

s lEAD MET DATA fROM CARDS 0 

• lEAD HOURLY EMISSIONS 0 
T SPECifY SIGNifiCANT SOURCES 0 
I lEAD IADIAL DISTANCES TD GENERATE IECEPTORS 0 

PRINTED OUTPUT CIPTIONS 

' DELETE EMISSIONS WITH HEIGHT TABLE 1 
10 DELETE MET DATA SUMMARY fOR AVG PERIIID 1 
11 DELETE HOURLY CONTRIBUTIONS 1 
12 DELETE MET DATA ON HOURLY CONTRIBUTIONS 1 
13 DELETE fiNAL PLUME RISE CALC ON HRLY CDNTRIIUTIONS 1 
14 DELETE HOURLY SUMMARY 1 
15 DELETE MET DATA ON HRLY SUMMARY 1 
16 DELETE fiNAL PLUME liSE CALC ON HRLY SUMMARY 1 
17 DELETE AVG·PERIDD CONTRIBUTIONS 1 
11 DELETE AVERAGING PERIOD SUMMARY 1 
19 DELETE AVG CONCENTRATIONS AND HI·S TABLES 0 

OTHER CONTROL AND OUTPUT OPTIONS 
20 RUN IS PART OF A SEGMENTED RUN 0 
21 WRITE PARTIAL CONC TO DISK OR TAPE 0 
Z2 WRITE HOURLY CDNC TO DISK OR TAPE 0 
23 WRITE AVG·PERIDD CDNC TO DISK OR TAPE 0 
24 PUNCH AVG·PERIDD CONC ONTO CARDS 0 
25 COMPLEX TERRAIN OPTION 1 
26 CALM PROCESSING OPT I ON 0 
27 VALLEY SCREENING OPTION 0 

ANEMOMETER HEIGHT• 10.00 
WIND PROFILE WITH HEIGHT EXPONENTS CORRESPONDING TO STABILITY ARE AS fOLLOWS: 

fOR STABILITY A: 0.07 
J STABILITY 1: 0.07 

STABILITY C: 0.10 
STABILITY 0: 0.15 
STABILITY E: 0.35 
STABILITY F: 0.55 

! 
I 



fiiiiT ... CI 11-TIOII 

~ lAST all GCI/IIC) P.IIIITCG/IEC) ITACIC ITACIC ITACIC ITACIC POTEN. III'ACT IFF IID•LVL Ul!' FLUX 

CIICIII CIICIII 811110111 11111110111 IT(II) TEII'(I:) DJM(II)VELCII/SEC)(IIICIO I/II"'*J) 11(11) ELEV F 
CU1E1 111111) USER NT 11"4/1**3 

! ' Ill ITS 

t t CDGEll s16.JZ srn.• I. DO '·" 12.9 427.6 1.4 16.6 5.03 -·· 14.40 t5o. 19 

ADDITIOIIAL 11-TIOII 011 IGUICES. 

8111101 IIF-TIOI FOR t (liFT) POIIT ... CIS IAI IEEll IIPIIT 
0 IIGIIIFICAIT POIIT SOURCII(ISIGP) ME TO R USED FOR Till 1111 

111 ORDEI Of IIGIIIFJCAIICE(III'I) FOR Z5 OR LEIS POINT IOJICEI USED II Till 1111 AI LIITEO IY POIIT ... CI IUIIEI: 

UFACE lET DATA FROI ITATIORUIFCD) 13957, YEAI(JIFCYI) 1913 

IIIIIG lElGHT DATA FIOII ITATIOIIUIIIID) 1951, YEAIUIIIYI) 1913 

IECEPTOR 1-TIOII 

IECEPTOI IDENTIFICATIOII lAST ICIRTH RECEPTOR NT IECEPTOR IIIDUIIII LEVEL - - AIV LOCAL GRll LVL ELEVATJOII 
(USER IIIITSl CMETEIS) (UIEI MT IIIITI) 

1 515.977 3110.471 0.0 57.9 
z 515.877 1710.471 0.0 57.9 
3 515.m 1710.371 o.o 57.9 
4 515.877 3710.371 o.o 57.9 
5 515.677 3710.371 o.o 57.9 

' 515.977 3710.371 o.o 57.9 
7 511.277 3709.371 0.0 64.0 

• 512.277 3709.371 0.0 61.0 
9 513.277 3709.371 0.0 73.2 

10 514.277 3709.371 0.0 64.0 
11 515.277 3709.371 0.0 57.9 
12 518.277 3709.371 0.0 61.0 
13 511.277 3708.371 0.0 67.1 
14 513.277 3708.378 0.0 76.2 
15 514.277 3708.378 o.o 70.1 
16 517.277 3708.378 0.0 64.0 
17 513.277 3707.371 o.o 64.0 
11 512.277 3707.371 0.0 67.1 
19 515.277 3707.378 0.0 61.0 
20 517.277 3707.378 0.0 67.1 
21 511.277 3706.378 0.0 73.2 
22 512.277 3706.378 0.0 73.2 
23 513.277 3706.371 o.o 64.0 
24 514.277 3706.371 0.0 64.0 
25 515.277 3706.371 o.o 67.1 
26 517.277 3714.176 0.0 70.1 
27 512.277 3715.176 o.o 61.0 
28 514.277 3716.176 o.o 61.0 
29 515.277 3716.176 o.o 70.1 
30 513.277 3717.176 0.0 61.0 
31 514.277 3717.176 o.o 61.0 
32 512.277 37110176 o.o 64.0 
33 511.277 3709.371 0.0 64.0 
34 511.277 3709.378 o.o 61.0 

I 35 513.277 3709.378 0.0 73.2 
' 36 514.277 3709.378 0.0 64.0 

37 515.277 3709.378 0.0 57.9 
38 511.277 3708.378 0.0 67.1 

;,-.. :\ 
39 513.277 3708.378 o.o 76.2 - 40 514.277 3708.378 0.0 70.1 
41 517.277 3708.378 0.0 64.0 
42 513.277 3707.378 0.0 64.0 



" 112.177 S1117.S71 1.0 67.1 
64 515.177 S1117.S71 1.0 61.0 

65 517.177 S1117.S71 1.0 67.1 

" 511.177 11116.S71 1.0 75.2 

47 512.177 11116.S71 1.0 75.z .. 513.277 11116.S71 ••• 64.0 

" 514.177 11116.S71 1.0 64.0 

10 515.177 11116.S71 1.0 67.1 

11 517.177 1714.176 o.o 70.1 

IZ 512.177 1715.176 ••• 61.0 

u 511.177 1716.176 o.o 61.0 

54 514.177 1716.176 1.0 61.0 

55 515.177 1716.176 1.0 70.1 

16 513.177 1717.176 1.0 61.0 

17 514.177 1717.176 o.o 61.0 
II 512.277 1711.176 o.o 64.0 

S9 516.500 S7DI. 100 1.0 67.7 

"' 511.100 1709.550 1.0 79.5 ., 514.500 5701.100 o.o 10.5 

62 517 .JOG 1714.400 o.o 76.2 

COMPLEX I CDATED 90095) 

IIITEINATIONAL 'APEI • COGEN. 
CIIMPLEX 
CO IClEEN • 1983 SMREVEPOIIT/LONGVIEW II NARY IIET. DATA 

IECEPTORS 

&CEPTOR IDENTIFICATION EAST IIORTM lECEPTOR MT IECEPTOR GROUIID LEVEL AVG CONC FOR PERIOD 
COORD COORD AIV LOCAL GRD LVL ELEVATION DAY 1.MR 1. TO DAY365.MR24. 

(USER UNITS) CIIETERS) (USER MT UNITS) (MICRDGRAMS!M**3) 

1 515.98 3710.48 0.0 57.9 0.03 

z 515.88 3710.48 0.0 57.9 0.03 

3 515.78 3710.38 0.0 57.9 0.03 
4 515.88 3710.38 0.0 57.9 0.03 

5 515.68 3710.38 0.0 57.9 0.03 

6 515.98 3710.38 o.o 57.9 0.03 
7 511.28 3709.31 o.o 64.0 0.02 
I 512.28 3709.38 0.0 61.0 0.03 
9 513.28 3709.38 0.0 75.2 0.03 

10 514.28 3709.31 0.0 64.0 0.03 
11 515.28 3709.31 0.0 57.9 0.03 
12 518.28 3709.38 0.0 61.0 0.04 
13 511.28 3708.38 0.0 67.1 0.02 
14 513.28 3708.38 0.0 76.2 0.02 
15 514.28 3708.31 o.o 70.1 0.02 
16 517.28 3708.38 0.0 64.0 0.04 
17 513.28 3707.31 0.0 64.0 0.02 ,. 512.28 3707.31 o.o 67.1 0.02 
19 515.28 3707.31 o.o 61.0 0.03 
20 517.28 3707.31 o.o 67.1 0.04 
21 511.28 3706.31 o.o 75.2 0.02 
22 512.28 3706.31 o.o 75.2 0.02 
23 513.28 3706.38 0.0 64.0 0.02 
24 514.28 3706.38 o.o 64.0 0.02 
25 515.28 3706.38 0.0 67.1 0.03 
26 517.28 3714.18 0.0 70.1 0.04 
27 512.28 3715.18 0.0 61.0 • 0.05 
Z8 514.28 3116.18 0.0 61.0 0.04 
29 515.28 3716.18 o.o 70.1 0.05 
30 513.28 3717.18 o.o 61.0 0.04 

\,ill 
I 31 514.28 3717.18 o.o 61.0 0.04 

32 512.28 3711.18 0.0 64.0 0.03 
33 511.28 3709.38 o.o 64.0 0.02 



' 

ll4 511.8 J7D9.JI 1.0 61.0 O.DZ 
IS 513.8 J7D9.31 1.0 n.1 I.DJ 
16 514.11 J7D9.31 1.0 14.0 O.DJ 
17 515.11 J7D9.JI -- 1.0 51.9 O.DJ 

• 511.11 S7DI.31 1.0 17.1 O.DZ 
19 su.a S7DI.31 1.0 16.1 O.DZ 

" 514.11 S7DI.31 1.0 70.1 O.DZ 
41 517.8 S7DI.JI 1.0 64.0 0.04 
Q su.a J7D1.JI o.o 64.0 O.DZ 
4S 5!2.8 1707.31 1.0 17.1 O.DZ 

" 515.11 1707.31 1.0 61.0 O.DJ 

" 517.11 1707.31 1.0 17.1 0.04 

" 511.11 J7116.31 o.o n.1 O.DZ 
47 512.11 J7116.JI o.o n.1 O.DZ 
41 113.11 J7116.JI 0.0 14.0 O.DZ 

" 514.11 J7116.JI 1.0 14.0 0.02 
50 515.11 J7116.JI 1.0 17.1 O.DJ 
51 517.11 1714.11 o.o 70.1 0.04 
sz 512.11 1715.11 o.o 61.0 0.05 
5J 511.11 1716.11 o.o 61.0 0.05 
S4 514.11 1716.11 o.o 61.0 0.04 
55 515.11 3716.11 o.o 70.1 0.05 
S6 513.11 1717.11 o.o 61.0 0.04 
S7 514.11 1717.11 0.0 61.0 0.04 
5I 512.21 3711.11 o.o 64.0 O.DJ 
59 516.50 3701.10 0.0 67.7 0.04 
60 511.10 3709.35 0.0 79.3 0.04 
61 514.50 3101.10 0.0 10.5 0.02 
6Z 517.30 3714.40 o.o 76.2 0.04 

fiVE NIGHEST 1•HOUR PART CONCENTRATIDNS((ENOING ON JULIAN DAY, HOUR) 
(MICROGRAMS/M**3) 

ua;,TOR 1 I 3 4 5 

1( 515.98,3710.41) • 6.27 (300,14) • 5.17 (212,14) 5.13 (211,14) 5.13 (246,14) 5.05 (245, 11) 
II 515.11,3710.41) 5.15 (245, 12) 5.14 (212,14) 5.10 (211,14) 4.94 (237, 13) 4.18 (243, 11) 
3( 515.78,3710.31) 4.94 (212,14) 4.91 (211,14) 4.17 (245, 12) 4.16 (237, 13) 4.11 (243, 11) 
4( 515.18,3710.31) 5.00 (212,14) 4.97 (211, 14) 4.94 (245, 12) 4.89 (237, 13) 4.14 (243,11) 
51 515.68,3710.38) 4.87 (212, 14) 4.15 (211, 14) 4.12 (237, 13) 4.78 (245, 12) 4.78 (243, 11) 
6( 515.98,3710.31) 5.51 (300, 14) 5.04 (212, 14) 5.01 (246,14) 4.93 (245,11) 4.91 (237, 13) 
7( 511.28,3709.31) 1.55 (243, 15) 1.52 (254, 10) 1.51 (243, 17) 1.51 (257, 17) 1.49 (253, 9) 
I( 512.28,3709.38) 1.94 (273,16) 1.93 (254, 10) 1.91 (266,14) 1.85 (320,11) 1.85 ( 17,15) 
9( 513.28,3709.38) 2.40 (273,16) 2.39 (190, 9) 2.36 (266,14) 2.26 ( 17,15) 2.25 (225,15) 

10( 514.21,3709.31) 2.17 (232,14) 2.16 (202,10) 2.13 (257,14) 2.12 (269, 13) 2.79 (254, 9) 
11( 515.28,3709.38) 3.41 (238,14) 3.38 (211, 15) 3.33 (235,14) 3.30 (226,12) 3.26 (253, 10) 
12( 518.28,3709.31) 2.97 (238, 15) 2.17 (221, 9) 2.74 (216,11) 2.74 ( 67,11) 2.n (235,10) 
13( 511.28,3708.31) 1.47 1243, 15) 1.44 1213,15) 1.42 1253, 9) 1.42 1169, 15) 1.39 1283, 10) 
14( 513.28,3708.31) 2.00 1273, 16) 1.99 (190, 9) 1.97 1266,14) 1.92 ( 17, 17) 1.92 I 54,11) 
151 514.28,3708.31) 2.32 1270, 11) 2.23 I 17, 17) 2.22 I 54, 11) 2.17 (238,14) 2.15 1232, 14) 
16( 517.28,3708.38) 2.52 1241,14) 2.47 1220, ,, 2.47 1245,10) 2.39 I 54,10) 2.31 ( 49,14) 
171 513.28,3707.3a) 1.60 1246,16) 1.59 1219,12) 1.57 1278,10) 1.56 ( 17,17) 1.56 (159, 9) 
111 512.21,3707.38) 1.50 (246, 16) 1.45 (283, 15) 1.44 (169, 15) 1.44 1173, 15) 1.43 (278,10) 
191 515.28,3707.31) 2.04 (246, 17) 2.00 1270, ,, 1.97 (300, 13) 1.13 (174, 17) 1.10 1202, 9) 
zoe 517.28,3707 .31> 2.00 (175, 18) 1.92 ( 44,16) 1.92 ( 54,10) 1.10 (202, 13) 1.10 (124, 17> 
211 511.28,3706.38) 1.25 (246,16) 1.22 (213,15) 1.21 (173, 15) 1.19 (213, 17) 1.19 1283, 10) 
221 512.28,3706.31) 1.36 1246, 16) 1.31 (173, 15) 1.26 1278,10) 1.25 (159, 9) 1.20 I 15,16) 
23( 513.28,3706.38) 1.46 (246,16) 1.40 (173, 15) 1.36 (159, 9) 1.33 I 87. 18) 1.33 1219, 12) 
24( 514.28,3706.38) 1.47 1167, 8) 1.45 1297, 17) 1.45 1219,12) 1.43 (174, 17) 1.42 I 87, 18) 
zsc 515.28,3706.38) 1.57 1202, 9) 1.57 1212, 9) 1.55 1246, 17) 1.53 (167, I) 1.51 1300,13) 
26( 517.28,3714.18) 3.63 (209 ,16) 3.63 1240,14) 3.52 1235, 13) 3.52 (240, 15) 3.48 (209,12) 
27( 512.28,3715.18) 1.11 (269,16) 1.12 (265, 16) 1.74 (238,17) 1.73 (218,17) 1.12 C220, 17) 

liiii 
28( 514.28,3716.18) 1.97 (224,15) 1.93 (150, 17) 1.80 (229,17) 1.79 (170,17) 1.79 (239, 9) 
29( 515.28,3716.18) 2.11 (199,13) 1.93 (216, 17) 1.92 (229,17) 1.90 1228, 9) 1.19 (227, 10) 
30( 513.28,3717.18) 1.58 (265,16) 1.48 (190, 16) 1.45 1259,12) 1.45 (260, 12) 1.44 (145,18) 
311 514.28,3717.18) 1.56 (259,12) 1.56 (260,12) 1.54 1168,18) 1.53 (152,17) 1.53 (269,10) 



! 
IZC I12.21,J7'11. W> 2.16 (146,15) Z.D (193,10) I.SZ UP1,Ul 1.so (145,17) 1.10 (274,15) 

DC 511.21,J7D9.!1l 1.55 (243, 15) 1.52 (254,10) 1.51 (243,17) 1.51 (257, 17) 1.49 (253, 9) 

14< 5,.21,J7D9.!1> 1.55 (243,15) 1.sz (254,10) 1.51 (243,17) 1.51 (257, 17) 1.49 (253, 9) 

1St St3.21,J7D9.JI) 1.40 (273,16) I.J9 (190, 9) 1.16 (266, 14) 1.26 ( 17,15) 2.25 (225,15) 

16t 514.21,J7D9.!1l 1.17 (232,14) ·a.• (202,10) 1.13 (257,14) 2.12 (269, ,, 2.79 (254, 9) 

J7t St5.28,J7D9.JI) 1.41 CUI, t4) 1.11 Cltl, 15) I.D (235,14) I.SO (226, 12) 1.26 (253, 10) 

!IC 511.21,1701.!1) 1.47 (243,15) 1.44 (213,15) 1.42 (253, 9) 1.42 (169, 15) 1.J9 (213, 10) 

19( 513.21,1701.!1) 2.00 (273,16) 1.99 (190, 9) 1.97 (266, ,., 1.92 ( 17, 17) 1.92 ( 54,,, 

40( 514.28,1701.!1) 2.12 (2711, ,, 2.23 ( 17, 17) 2.22 ( 54, 11) 2.17 (231,14) 2.15 (232,14) 

'" 117 .28,1701.!1) 2.52 (241, ,., 1.47 (220, 11) 2.47 (245, 10) 2.J9 c 54,10) 1.11 ( 49,14) 

42( St:S.21,1707 .JI) 1.60 (146, 16) 1.59 (219,12) 1.17 (271,10) 1.56 ( 17,17) 1.56 (159, 9) 

43( 512.21,1707 .JI) 1.50 (146, 16) 1.45 (213,15) 1.44 (169,15) 1.64 (171,15) 1.43 (271,10) 

64( 515.21,1707 .JI) 1.04 (246, 17) 2.00 (270, 11) 1.97 CSOO,tSl 1.13 (174,17) 1.10 (202, 9) 

45( 117.21,1707.!1) 1.00 (1'1'5, 11) 1.92 ( "· 16) 
1.92 ( 54, 10) t.IO (202,11) 1.10 (124, 17) 

66( 511 .21,37116.!1) 1.25 (246,16) 1.22 (213,15) 1.21 U73,15l 1.19 (213,17) t.t9 (213,10) 

47( 512.21,37116.!1) 1.16 (246, 16) 1.11 (173,15) 1.26 (271,10) 1.25 (159, 9) 1.20 ( 15, t6) 

41( 513.21,:S'III6.JI) 1.46 (246, 16) 1.40 (173,15) 1.16 (159, 9) 1.D ( 17,11) 1.D (219, 12) 

49( 514.21,37116.!1) 1.47 U67, I) 1.45 (297, 17) 1.45 t219, 12) 1.43 (174,17) 1.42 ( 17, 11) 

soc 515.21,37116.!1) 1.57 (202, 9) 1.57 (212, ,, 1.55 (246, 17) 1.S3 (167, I) 1.51 (300, 1:S) 

51( 517.21,3714.11) 1.63 (209,16) 1.63 (240,14) 1.52 (235,13) 1.52 (240, 15) 1.41 (209, 12) 

521 512.21,3715.11) 1.11 (269, 16) 1.12 (265, 16) 1.74 (231,17) 1.73 C211, 17) 1.72 t220, 17) 

nc 511.21,3716.11> 1.46 (269,16) 1.43 (265, t6) 1.16 (273,17) 1.16 (202,11) 1.35 (270, 10) 

54( 514.21,3716. ,., 1.97 (224, 15) 1.93 (150, 17) 1.10 (229, 17) 1.79 (170, 17) 1.79 (239, 9) 

sse 515.21,3716.11> 2.11 (199, 13) 1.93 (216, 17) 1.92 (229, 17) 1.90 (221, 9) 1.19 (227, 10) 

56( 513.21,3717.11) 1.51 (265,16) 1.41 (190,16) 1.45 (259, 12) 1.45 (260, 12) 1.44 (145, 11) 

57( 514.28,3717.11) 1.56 (259, 12) 1.56 (260, 12) 1.54 C161, Ill 1.53 (152, 17) 1.53 (269, 10) 

51( 512.21,:S711.11l 2.36 (246, 15) 2.u (193, 10) 2.52 (191, ,,, 2.30 (145, 17) 2.10 (274, 15) 

"' 516.50,3701. 10) 2.56 (246,17) 2.44 (300, 13) 2.54 (245, 10) 2.3S (175, 16) 2.D ( 44, 16) 

60t 511.10,3709.:S5) 3.05 (238, 15) 2.12 (235, 10) 2.12 (253, 14) 2.12 (202, 12) 2.11 (216,11) 

61( 514.50,3701.10) 2.60 (270, 11) 2.51 (231, 14) 2.55 (232, 14) 2.52 (257, 14) 2.51 (253, 10) 

62t 517.30,3714.40) 3.35 (209,16) 3.35 (240,14) :S.:S2 (246,10) :S.:SI (194, 10) 3.31 (253, 11) 

FIVE HIGHEST 3·HDUR PART CONCENTRATIDNS((EHGING ON ~ULIAN OAT, HOUR) 
tMICROGRAMS/M**3l 

RECPTOR , 2 3 4 5 

,, 515.91,3710.41) • 3.25 (300,15) 2.41 (111, 15) 2.:S9 (243, 12) 2.37 (151, 15) 2.05 (143, 12) 

zc 515.88,3710.41) 2.43 1188, 15) 2.41 (243, 12) 2.00 (158, 9) 1.88 ( 15,12) 1.72 (245, 12) 
3( 515.71,3710.38) 2.41 (188,15) 2.46 (243,12) 1.97 ( 15,12) 1.65 (212,15) 1.64 1211, 15) 

4( 515.88,3710.38) 2.47 (188,15) 2.46 (243,12) 2.06 (151, 9) 1.95 ( 15,12) 1.67 (212,15) 
5( 515.61,3710.38) 3.13 1211,15). 2.47 (243,12) 2.21 (221,12) 1.62 (212,15) 1.61 (237,15) 
6( 515.98,3710.38) 3.15 (300, 15) 2.46 (188, 15) 2.45 (243, 12) 2.37 (158, 15) 2.05 (158, 9) 

7( 511.28,3709.38) 0.92 1189, 12) 0.13 ( 44,12) 0.12 (119, 9) 0.11 (111, 9) 0.77 (214, 12) 
It 512.21,3709.38) 1.43 ( 57, 12) 1.26 (119, 12) 1.06 (282, 15) 1.05 (257, 9) 1.03 1188, 18) 
9( 513.21,3709.31) 1.91 (188, Ill 1.71 ( 57,12) 1.73 (266, 12) 1.44 (257, 9) 1.44 (266, 15) 

10( 514.21,3709.38) 2.11 (266, 12) 1.74 (264, 12) 1.67 (188, Ill 1.64 ( 41, 15) 1.64 ( 59,15) 
11( 515.21,3709.31) 1.93 (211,15) 1.16 (243, 12) 1.75 (245, 11) 1.75 (213,12) 1.19 (221,12) 
12( 511.21,3709.38) 1.67 (286, 12) 1.65 ( 34,15) 1.57 ( 70,12) 1.53 (159, 11) 1.50 (106,18) 
13( 511.21,3708.38) 1.00 ( 57, 12l 0.91 (245, 15) 0.13 (157,15) 0.76 (213, 12) 0.74 1282, 15) 
14( 513.21,3708.31) 1.39 (266,12) 1.16 (269,15) 1.15 (266,15) 1.15 (157, 15) 1.11 ( 59,15) 
15( 514.21,3701.38) 1.31 (245, Ill 1.32 ( 59,15) 1.31 ( 17, 11) 1.04 (159, 12) 1.00 (211, 15) 
16( 517.28,3701.38) 1.94 ( 49,15) 1.40 (297, 15) 1.35 ( 67,15) 1.35 (124, 11) 1.32 (186, 18) 
17( 513.21,3707.38) 0.19 ( 47, 12) 0.19 ( 59,15) 0.12 (266,12) 0.11 (144, 18) 0.10 1281, 15) 
11( 512.28,3707.38) 0.94 1266,12) 0.15 (157, 15) 0.77 ( 47, 12) 0.76 (266,15) 0.75 ( 59,15) 
19( 515.28,3707.31) 1.41 (300,15) 1.15 (151, 9) 1., (245,11) 1.10 (245, 9) 1.10 ( 15,12) 
20< 517.21,3707.38) 1.27 1175, 18) 1.21 (186, 18) 1.16 (186, 15) 1.14 ( "· 15) 1.12 (297,15) 
21( 511.21,3706.38) 0.66 (266,12) 0.63 (157,15) 0.57 ( 47,12) 0.54 (264,12) 0.53 ( 59,15) 
22< 512.28,3706.38) 0.87 (264,12) 0.77 (266,12) 0.69 ( 20, 9) 0.65 ( 47,12) 0.62 ( 59,15) 
23t 513.28,3706.38) 0.86 ( 87, 18) 0.72 (245,18) 0.71 ( 59,15) 0.62 ( 20, 6) 0.61 1157,12) 
24( 514.28,3706.38) 0.84 ( 15,12) 0.84 (245, 9) o.ao (245,18) 0.77 (213,12) 0.65 1157,12) 
25( 515.28,3706.38) 1.07 (300,15) 1.03 (256,12) 0.93 (158, 9) 0.15 (256, 9) 0.15 (245, 9) 

26! 517.21,3714.18) 2.38 1240, 15) 1.97 (181,15) 1.96 (247,15) 1.88 (184, 15) 1.84 1154, 18) 

• 27( 512.28,3715.18) 1,63 (218, 18) 1,49 (162,18) 1.48 (279,15) 1.35 (280, 15) 1.17 (269,18) 

28( 514.28,3716.18) 1.51 1287 ,15) 1.33 (305, 15) 1.30 (163, 12) 1.08 (115,18) 1.01 (131,15) 

29! 515.28,3716.18) 1.74 (338,15) 1.71 (177,12) 1.23 (258,15) 1.21 (204,18) 1.20 ( 73,18) 



lOt St:s.za,m7 .111 1.10 d50,121 1.09 ""·til 1.06 (JCIS, 151 0.92 ,.,121 o.u (163, 121 

su 514.D,m7.111 0.16 (115,111 0.16 ( 15, J) 0.16 ""· ,, 0.16 (131,151 0.15 CDI, 15> 

szc 512.18,3711.111 1.64 (257,111 1.12 (19J, 121 1.29 nn,111 1.26 (221,151 1.22 C21Z,111 

sse 511.ZI,J7D9.311 o.PZ 
""· 121 

· o.a ( 64, 12) 0.12 UIP, 91 0.11 UU, 9) 0.77 (214,121 

S4C 511.ZI,J7D9.311 O.PZ CIIP,1ZI O.IJ C 64, 12> 0.12 UIP,P> 0.11 nu, 91 0.77 (214, 121 

35C 513.ZI,37D9.311 1.91 (1U,IBI 1.71 ( 57,121 1.73 (266,121 1.64 (257, 91 1.64 (266,151 

J6( 514.ZI,37D9.311 2.11 (266,121 1.74 (264,121 1.67 UU,111 1.64 ( 41,151 1.64 ( 59,151 

src 515.ZI,37D9.311 1.9J (211,15) 1.16 (243, 12) 1.75 (245, 11) 1.75 (213, 12) 1.19 C221,12l 

31C 511.ZI,37D8.31l 1.00 c 57, 12) 0.91 (245,15) o.a (157,15) 0.76 CZIJ,12> 0.74 CZIZ,15l 

19C 513.ZI,J7011.31) 1.19 (166, 12) 1.16 (269,15) 1.15 (266,15) 1.15 U57,15) 1.11 ( 59,15> 

"' 514.21,37011.31) 1.31 (245,11) 1.sz ( 59, 15) 1.31 c 17,11) 1.06 (159,12) 1.00 (211,15) 

41t 517.ZI,37D8.31l 1 •• ( 49,15) 1.60 (297, 15) 1.15 ( 67,15) 1.35 (124,11) 1.sz (116, II) 

4ZC 51J.ZI,3707 .31> O.IP ( 47,12) O.IP ( 59,15) 0.12 (266, 12) 0.11 (164,18) 0.10 CZII,I5) 

43( 512.ZI,3707.31l o.• (166, 12) 0.15 (157,15) 0.77 ( 47,12) 0.76 C266, 15> 0.75 c 59,151 

64( 515.21,3707 .31) 1.41 (JDO,I5) 1.15 (151, 9) 1.11 C245,11l 1.10 (245, ,, 1.10 ( 15, 12) 

45C 517.ZI,3707.31> 1.27 (175,11) 1.21 (116, 11) 1.16 (116,15) 1.14 c 49,15) 1.12 (297, 15) 

66C 511.ZI,J706.31l 0.66 (166, 12) 0.63 (157,15) 0.57 c 47,121 0.54 (264,12) O.D ( 59, 15) 

47( 512.21,3706.31) 0.17 (264, 12) 0.77 (266,12) 0.69 ( 20, ,, 0.65 ( 47,12) 0.62 c 59, 15) 

41C 51J.21,S706.31l 0.16 ( 17, Ill 0.72 (245,11) o.n c 59,15) 0.62 ( 20, 6) 0.61 (157, 12) 

49( 514.21,J706.311 0.114 ( 15, 12) 0.114 C245, 9> 0.10 (245,11) 0.77 C21S,12) 0.65 (157, 121 

soc 515.21,3706.311 1.07 (300,15) 1.03 (256, 12) o.n usa, ,, 0.15 C256, 91 0.15 CZ45, 9) 

51( 517.21,3714.111 2.31 .(240,151 1.97 (181, 15) '·" (247, 151 I.U Cll4, 151 1.14 (154, Ill 

52( 512.21,3715.111 '·" (218,111 1.49 (162,111 1.41 (279, 151 1.35 CZIO, 151 1.17 (269, Ill 

"' 511.21,3716.111 1.16 (218, Ill 1.01 (162,111 1.04 (279, 151 0.91 (273,121 0.94 (210, 151 

54( 514.21,3716.11) 1.51 CZI7,151 1.33 (305,151 1.30 (163,121 1.01 (115, Ill 1.01 (131, 151 

sse 515.21,3716.11> 1.74 (331, 15) 1.71 (177, 12) 1.23 (251, 15) 1.21 (204,18) 1.20 ( 73,11) 

S6C 513.21,3717,111 1,10 (250,12) 1.09 Cl63, Ill 1.06 (305, 15) 0.92 CZU,I2l o.u (163, 121 

57( 514.21,3717.18) 0.86 (115, Ill 0.16 ( 15, 3) 0.16 (153, 9) 0.16 Cl31, 15) o.1s (338,15) 

SIC 512.28,3711.111 1.64 (257, Ill 1.32 (193, 12) 1.29 (171, ,., 1.26 (221,15) 1.22 (212,11) 

59( 516.50,3708.10) 2.10 (175, Ill 1.57 (278, 15) 1.40 C173, Ill 1.33 (124, Ill 1.31 (117, 9) 

60( 511.10,3709.35) 1.71 (286, 121 1.67 ( 34,15) 1.63 ( 70,121 1.57 C159, Ill 1.52 (106, Ill 

61( 514.50,3708.101 1.54 (245, II) 1.50 ( 59, lSI 1.29 (159, 121 1.24 (211, 15) 0.95 (264,12) 

62( 517.30,3714.40) 2. II (240,15) 1.15 CIS4, Ill 1.11 (247, 15) 1.10 (1114, 15) 1.10 (111. 15) 

fiVE HIGHEST I·HOUI PART CONCENTRATIONS((ENDING ON JULIAN DAY, HOUR) 
CMICROGRAMS/M**3) 

UCEPI~ I 2 3 4 5 

,, 515.98,3710.48) 1.45 (151,161 1.34 (243,16) 1.30 (245,16) 1.25 (143,16) 1.22 (300,16) 

21 515.18,3710.48) 1.35 (243,16) 1.33 (245,16) 1.02 (227,16) 0.94 (211,161 0.91 (118,16) 

3( 515.78,3710.38) 1.31 (243,16) 1.35 (245, 16) 0.91 (211,16) 0.95 ( 15,16) 0.93 (227,16) 

4( 515.18,3710.38) 1.38 (243,161 1.35 (245,16) 1.16 (151,16) 1.04 (256,16) 0.97 (218,16) 

5( 515.68,3710.381 1.38 (243, 16) 1.36 (245,16) I. 17 (211,161 0.98 (211,161 0.92 (244, 16) 

6( 515.98,3710.38) 1.45 (151, 16) • 1.37 (243,16) 1.34 (245,16) 1.32 (256,16) 1.18 (300,16) 

7( 511.21,3709.381 0.66 ( 57,16) 0.51 (214,16) 0.49 C II, II 0.41 (119,16) 0.42 (308,24) 

IC 512.21,3709.381 0.96 ( 57,16) 0.65 (119,16) 0.59 CIU,I6l 0.59 (213,16) 0.55 (282, 16) 

,, 513.21,3709.38) 1.21 (266,16) 1.01 ( 57,16) 0.86 (119,16) 0.78 (264,16) 0.76 (225,16) 
10( 514.28,3709.38) 1.16 (266,16) 1.10 (264,16) 0.93 (257,16) 0.79 (159,16) 0.73 (264, 16) 

II( 515.21,3709.38) 1.08 (243,16) 1.04 (245,16) 0.97 (117,16) 0.10 I 59,16) 0.78 (218,161 

12( 511.28,3709.381 0.91 (242,16) 0.90 (104, 16) o.u (114,16) 0.13 (159,161 0.79 ( 91,241 
13( 511.21,3708.381 0.74 ( 57,16) 0.52 (266,16) 0.49 (213,16) 0.38 (225,161 0.38 1282,16) 

14( 513.21,3708.38) 0.98 (266,16) 0.62 1257,16) 0.58 1244,16) 0.55 (164,16) 0.52 1159,16) 

15( 514.21,3708.38) 0.95 ( 59,16) 0.65 I 15,16) 0.61 (159,16) 0.54 I 54,16) 0.53 1270,16) 

16( 517.28,3708.38) 0.10 (297,16) 0.75 (105,16) 0.73 ( 49,16) 0.72 (167,16) 0.72 ( 59,16) 

17( 513.28,3707.38) 0.51 ( 59,16) 0.41 ( 47,16) 0.46 I 20, II 0.46 I 15,16) 0.43 (244,16) 

11( 512.21,3707.38) 0.67 (266,16) 0.42 (257,16) 0.58 I 20,16) 0.36 (144,16) 0.36 (159,16) 

19( 515.28,3707.38) 0.99 (256,16) 0.79 (255,161 0.61 ( 15,16) 0.60 (243,161 0.57 ( 70,16) 

zoe 517.28,3707.38> 0.76 (358,16) 0.73 ( 59, 16) 0.72 (105,16) 0.66 (128, 8) 0.63 (362,241 

21( 511.28,3706.38) 0.49 (266,16) 0.39 ( 20,16) 0.37 (257, ll 0.30 (213,16) 0.30 (335, ll 

22( 512.28,3706.38) 0.42 (264,16) 0.42 C257, II 0.42 (266,16) 0.40 ( 20, II 0.37 ( 59,16) 

23( 513.28,3706.38) 0.56 ( 59, 16) 0.41 ( 15,16) 0.38 C 20, II 0.35 (350, II 0.34 (159,16) 

iiiooi 
24( 514.28,3706.38) 0.45 ( 15,16) 0.44 (187 ,16) 0.43 (243,16) 0.34 (245,161 0.33 (245, 8l 

25( 515.28,3706.38) 0.85 (256,16) 0.71 (255,16) 0.57 (278,16) 0.45 ( 70,161 0.43 (315,16) 

26( 517.28,3714.18) 1.13 (1114,16) 1.12 (247 ,16) 1.09 (181 ,16) 0.99 (301 ,16) 0.89 (240,16) 

27( 512.28,3715.18) 0.92 (279,161 0.92 (161,161 0.79 ( 18,16) 0.70 (162,24) 0.70 (137,16) 



II( St4.21,S716. 111 1.75 (131,11) 1.75 CZI7,16) 1.64 (161,16) 1.61 (161,16) 1.51 (164,16) 
IP( 515.21,3716.11) ••• Q41,16) 1.15 (177,16) 0.14 (251,16) 1.13 (131,16) 0.10 (221,16) 
3D( 513.21,3717.11) 0.65 (165,16) 0.55 (164,16) 0.52 (171,24) 1.12 CZJI, I) 1.51 (250,16) 
31( 514.21,3717. 11) 0.16 (01,16) 1.54 aa, ,, 1.u (117, 16) O.U (162, 16) 0.51 ( 61, ., 

Rc 512.21,3711.11> 0.79 (257, 16) 1.70 (172, 16) 1.70 (ZJ9,16) 0.67 (173,16) 0.61 (117, 16) 
ISc 5n.21,J7119.JI> 1.16 ( 57,16) 1.51 (214,16) 1.49 ( 11, ., 1.41 (119,16) 0.42 (JDI,24) 
J4c 511.21,J7119.31> .... ( 57,16) 0.51 (214,16) 1.49 ( 11, ., 1.41 (119,16) 0.42 (JDI,24) 
ISC 51J.21,J7119.31) 1.21 (266,16) 1.01 ( 17,16) 1.16 (119,16) 0.71 (244,16) 0.76 (225,16) 
J6( 514.21,J7119.JI) 1.16 (266, 16) 1.10 (244,16) 1.9J (257,16) 0.79 (159,16) 1.73 (214,16) 
S7C 515.21,J7119.31l , ... (10,16) 1.04 (245,16) 1.97 (117,16) 1.10 C SP,16) 1.71 (211,16) 
., 511 .21,5701 •• , 1.74 c 57,16) 0.52 (216, 16) 1.49 (213,16) 1.31 (225,16) 1.31 (212,16) 
Jtc su.21,S701.31> 1.111 (266,16) 1.62 (257,16) 1.51 (244,16) 1.55 (144,16) 0.52 (159, 16) 

'·, 60! 514.21,5701.311 1.95 ( 59,16) 1.65 ( 15,16) 1.61 (159,16) 1.54 ( 54,16) I.U (270,16) 
41( 517.21,3701.31) 1.10 (297,16) 1.75 (105, 16) 1.73 c 49,16) 1.72 (167,16) 1.72 ( 59,16) 
42( 513.21,3707.31) 0.51 ( 59,16) •• 41 ( 47,16) '·" C ZG, I) .... ( "· 16) G.U (244,16) 
Uc 512.21,3707.31) G.67 (216,16) •• 42 (257,16) G.31 C ZG,16) 0.36 (144,16) G.36 (159,16) 
44( 515.21,3707 .31) 0.99 (256,16) G.79 (255,16) •• 61 c 15, 16) G.6D (243,16) 0.57 ( 70,16) 
45( 517.21,3707.31) 0.76 (351,16) G.73 C SP,16l a.72 (105,16) .... (121, ., 0.61 (362,24) 
46( 511.21,3706.311 0.49 (216,16) G.J9 C ZG,16) G.S7 (257, ., I.SO (213,16) O.SO CJJ5, 11 
47( 512.21,3706.31) 0.42 (214,16) 0.42 (257, ., 0.42 (216,16) 0.40 C ZG, ll 0.57 ( 59, 16) 
41( 513.21,3706.31) 0.56 ( 59,16) 0.41 ( 15,16) 0,31 ( 20, ., 0.35 (350, ., 0.54 (159, 16) 
49( 514.21,3706.31) 0.45 ( 15, 16) 0.44 (117,16) 0.43 (243,16) 0.54 (245,16) 0.33 (245, ., 
soc 515.28,3706.31) 0.15 (256, 16) 0.71 (255, 16) 0.57 (271,16) 0.45 ( 70, 16) 0.43 (315,16) 
51( 517.28,3714.11) 1.13 (114, 16) 1.12 (247,16) 1.09 (111,16) 0.99 CS01, 161 0.19 (240, 16) 
52( 512.28,3715.11) 0.92 (279, 16) 0.92 (161, 16) 0.79 ( 18,16) 0.70 (162,24) 0.70 (137, 16) 
53( 511.28,3716.18) 0.67 (279, 16) 0.60 (273, 16) o.51 (210, 16) 0.51 (162,24) 0.57 (330, 16) 
54( 514.28,3716.11) 0.75 (131, 16) 0.75 (287, 16) 0.64 (261, 16) 0.61 (161, 16) o.5a (164,16) 
sse 515.28,3716.111 0.93 (241, 16) 0.15 (177, 16) 0.14 (251, 16) 0.15 (131, 16) 0.10 (228, 16) 
56( 513.28,3717.11) 0.65 (161,16) 0.55 (164,16) 0.52 (171,24) 0.52 (231, II 0.51 (250, 16) 
57( 514.28,3717.18) 0.66 (131, 16) 0.54 (323, II 0.53 (117,16) 0.53 (162, 16) 0.51 ( 61, I) 
SIC 512.28,3711.11) 0.79 (257, 16) 0.70 (172, 16) 0.70 (239, 16) 0.67 (173, 16) 0.61 (117, 16) 
59( 516.50,3708.10) 1.14 (105, 16) 1.03 (271, 16) 0.94 ( 70,16) 0.93 (136,16) 0.90 (291, 16) 
60( 511. 10,3709.35) 1.18 (104, 16) 0.93 (242, 16) 0.91 (114, 16) 0.79 (319, 16) 0.77 ( 34, 16) 
61( 514.50,3708.10) 0.79 ( 59, 16) 0.71 (159, 16) 0.70 ( 15,16) 0.61 ( 54,16) 0.61 (270, 16) 
62! 517.30,3714.40) • 1.47 (247, 16) 1.09 (114, 16) 1.01 (111,16) 0.97 (112, 16) 0.95 (301, 16) 

FIVE HIGHEST 24•HOUl PART CONCENTRATIONSCCENOING ON JULIAN DAY, HOUR) 
(MICROGRAMS/M**3) 

IECEPTOR 1 2 3 4 5 

I( 515.98,3710.48) 0.55 (158,24) 0.53 (245,24) 0.45 (243,24) 0.42 (143,24) 0.41 (300,24) 
zc 515.88,3710.48) 0.55 (245,24) 0.45 (243,24) 0.34 (227,24) 0.31 (218,24) 0.31 (244,24) 
3( 515.71,3710.38) 0.57 (245,24) 0.46 (243,24) 0.33 (211,24) 0.32 (244,24) 0.32 ( 15,24) 
4( 515.88,3710.31) 0.57 (245,24) 0.46 (158,24) 0.46 (243,24) 0.35 (256,24) 0.32 (218,24) 
5( 515.61,3710.38) 0.54 (245,24) 0.46 (243,24) 0.39 (211,24) 0.33 (211,24) 0.32 (244,24) 
6( 515.98,3710.38) • 0.61 (158,24) • 0.56 (245,24) 0.46 (243,24) 0.45 (256,24) 0.39 (300,24) 
7( 511.28,3709.38) 0.35 ( 57,24) 0.29 ( 19,24) 0.29 (214,24) o.za (118,24) 0.26 ( 11,24) 
IC 512.28,3709.381 0.43 ( 57,24) 0.40 (118,24) 0.29 (215,24) o.za (214,24) 0.25 (119,24) 
9( 513.28,3709.38) 0.45 (118,24) 0.40 (266,24) 0.40 ( 57,24) 0.32 (257,24) 0.29 (215,24) 

10( 514.28,3709.38) 0.39 (244,24) 0.39 (266,24) 0.37 (257,24) 0.29 (144,24) 0.26 (159,24) 
11( 515.28,3709.38) 0.46 (245,24) 0.37 (243,24) 0.33 (117,24) 0.27 (244,24) 0.27 ( 59,24) 
12( 511.21,3709.38) 0.52 (104,24) 0.43 (114,24) 0.37 (159,24) 0.37 (319,24) 0.37 ( 79,24) 
13( 511.28,3708.38) 0.38 ( 57,24) o.2a (215,24) 0.27 (118,24) 0.22 (212,24) 0.11 (257,24) 
14( 513.28,3708.38) 0.33 (266,24) 0.32 (257,24) 0.27 (144,24) 0.23 (244,24) 0.23 (188,24) 
15( 514.28,3708.38) 0.32 ( 59,24) 0.25 ( 20,24) 0.24 (245,24) 0.23 ( 17,24) 0.22 ( 15,24) 
16( 517.28,3708.38) 0.49 (358,24) 0.31 (128,24) 0.35 (105,24) 0.32 (363,24) 0.28 (362,24) 
17( 513.28,3707.38) 0.37 ( 20,24) o. 19 (244,24) 0.11 (245,24) 0.17 ( 59,24) 0.16 ( 47,24) 
18( 512.28,3707.38) 0.27 ( 20,24) 0.25 (257,24) 0.23 (215,24) 0.22 (266,24) 0.19 ( 1,24) 
19( 515.28,3707.38) 0.38 (256,24) 0.36 (158,24) 0.34 (245,24) 0.26 (255,24) 0.26 (244,24) 
20( 517.28,3707.38) 0.57 (358,24) 0.38 (363,24) 0.35 (128,24) 0.54 (264,24) 0.33 (105,24) 
21( 511.28,3706.38) 0.28 ( 20,24) 0.22 (257,24) 0.22 (215,24) 0.20 ( 1,24) o. 17 (188,24) 

~1 
22( 512.28,3706.38) 0.29 ( 20,24) o. 18 (257,24) 0.15 (353,24) 0.15 (245,24) 0.14 (244,24) 
23! 513.28,3706.38) 0.30 ( 20,24) 0.19 (351,24) 0.19 ( 59 ,24) 0.17 (353,24) 0.17 (151,24) 
24( 514.28,3706.38) 0.27 (245,24) 0.27 ( 20,24) 0.21 (244,24) 0.20 !297,24) 0.20 (351,24) 
25! 515.28,3706.38) 0.35 (256,24) 0.30 (158,24) 0.25 (278,24) 0.24 (352,24) 0.24 ( 97,24) 



i 

JIC 117.11,!714.11) 0.41 (2411,24) 1.40 (111,26) I.J9 (114,26) O.J9 (267,26) 0.16 (201,26) 
lrl 512.11,3715.11) 0.47 (157,26) 0.62 (161,26) O.J9 (169,26) 0.16 (162,26) 0.16 (176,24) 
Ill 514.11,3716. ,., 0.57 (163,26) 1.31 (131,26) 1.26 CJZ6,26) 0.26 ( 62,26) 0.25 (117,26) 
II( 515.11,3716.11) 1.43. (155,26) 1.51 (131,26) O.JI CZ21,24) o.sa (J22,26) I.JI (248,24) 
1DC 513.11,3717.11) 0.40 Ct63,26) O.JO CJZ6,26) O.JO CZJ1,26) O.JO (ZI8,26) 1.29 CSS0,26) 
'" 514.11,3717. ,., o.ss CtS1,26) 0.27 (JZ6,26) 0.26 (248,24) 0.26 czs1,26J 0.26 Ct5S,26) 
Ill 512.11,3711.11) O.JI (257,26) 0.12 ( tl,26) 0.11 Ct72,26) 0.26 (17!,26) 1.26 Ct7S,24J 
IJC sn.II,J7119.JI) o.ss ' 57,26) 0.29 ( !9,26) 0.29 C2t4,26) o.11 n•.24) 0.26 ' tl,26) 
14c sn.II,J7119.JIJ O.JS ( 57,26) 0.29 ( !9,26) 0.29 (2!4,26) 0.11 n•,26, 0.26 ' 11,24) 
., 51J.II,J7119.JI) 0.45 n•,26, 1.40 (266,26) 1.40 ' 11,26) 0.12 (257,26) 0.29 CZIS,26) 
J6C St4.11,J7119.Sil O.J9 (264,26) O.J9 (266,26) 0.57 (257,26) 0.2t (!44,26) 0.26 Ct59,26) 
171 515.11,J7119.JI) 0.46 (245,24) 0.57 (241,26) O.D ct17,26) 0.27 (244,26) 0.27 ( 59,24) 
•c 5tt.II,S701.JIJ .O.JI ' 57,26) 0.11 CZIS,26) 0.27 (111,26) 0.22 (212,26) O.tl (257,24) 
1PC S1J.II,S701.Jil o.ss (266,26) 0.12 (257,26) 0.27 (144,26) O.ZJ (246,26) o.zs u•.24J 
•oc S14.11,S701.sa, 0.12 ( 59,26) 0.25 ' 10,24) 0.26 (265,26) o.zs ( 17,26) 0.22 ' 15,24) 
'" 517.11,3701.11) 0.49 (151,24) O.JI (111,26) o.n Ct05,26) 0.12 (J6S,26) 0.11 (162,24) 
621 St3.11,S7D7.11l 0.37 ' 10,24) o.tt (246,26) O.tl (245,24) o.17 ' 59,24) 0.16 ( 47,24) 
G( 512.11,5707 .JI) 0.27 ' 10,26) 0.25 (257,26) O.ZJ (ZIS,26) 0.22 (266,26) 0.!9 ' 1,24) 

'" 515.11,S7D7.JI) O.JI (256,24) 0.16 (151,26) 0.14 C245,26) 1.26 (255,26) 0.26 (264,24) 
G( 517.11,3707.11) 0.57 CJ51,24) 0.11 CJ6S,26) o.ss (111,26) 0.34 (264,26) O.JS (105,26) 
46( 511.11,3706.11) 0.28 ' 20,24) o.u C257,24) o.u CZIS,24J 0.20 ( 1,26) 0.17 u•.24> 
•7c 512.28,3706.11> 0.29 ( 20,24) 0.11 (257,26) 0.15 (353,24) 0.15 (245,24) 0.14 (244,24) 
.. , 513.28,3706.38) 0.30 ( 20,24) 0.19 (351,24) 0.!9 ( 59,24) 0.17 (353,24) 0.17 (151,26) 

'" 514.11,3706.11) 0.27 (245,24) 0.27 ( 20,24) 0.21 (244,26) 0.20 (297,26) 0.20 (351,24) 
50( 515.28,3706.S8) 0.35 (256,24) 0.30 (158,24) 0.25 (271,24) 0.24 (352,24) 0.24 ( 97,24) 
51( 517.28,3714.18) 0.41 (240,24) 0.40 (111,24) 0.19 (114,24) 0.39 (247,24) 0.16 (201,24) 
521 512.28,3715.18) 0.47 1137,24) 0.42 1161,26) 0.39 (169,24) 0.16 (162,24) 0.16 Ct76,24) 
sse 511.28,3716.11> 0.11 1137,24) 0.37 (330,24) o.ss ( 51,24) o.ss (169,24) 0.32 1162,24) 
541 514.21,3716.18) 0.37 1163,24) 0.31 1131,24) 0.26 (326,24) 0.26 ( 62,24) 0.25 (117,24) 
551 515.28,3716.18) 0.43 1153,24) O.JI 1131,24) 0.11 (228,24) 0.11 (322,24) 0.11 (248,24) 
561 513.28,3717.18) 0.40 1163,24) 0.30 (326,24) 0.30 (ZJ1,24) 0.30 (ZI8,24) 0.29 (330,24) 
57( 514.28,3717.18) 0.33 1131,24) 0.27 (326,24) 0.26 (248,24) 0.26 (ZJ1,24) 0.26 (153,24) 
SIC 512.28,3711.18) 0.38 1257,24) 0.32 ( 11,24) 0.28 1172,24) 0.26 Ct71,24) 0.24 (173,24) 
591 516.50,3708.10) 0.47 (358,24) 0.41 (264,24) 0.40 (105,24) 0.39 (271,24) 0.11 (298,24) 
60( 518.10,3709.35) 0.58 (104,24) 0.42 (114,24) 0.40 (319,24) 0.32 (314,24) 0.31 ( 61,24) 
611 514.50,3708.80) 0.27 1245,24) 0.26 ( 59,24) 0.24 1159,24) 0.23 ( 15,24) 0.22 ( 20,24) 
621 517.30,3714.40) 0.55 1182,24) 0.51 1247,24) 0.39 1240,24) 0.39 (114,26) 0.38 1181,24) 
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SECI'ION H.19 

Woodward.Ciyde 
Consultants 

1984 MODELING OUTPUT FOR CO COMPLEX I 



I 

CIIIPLEX I CMTID 111095) 
1011W1 EIVI-.TAL EIIGIIIEEIIIG WEI. 6.27 

ESSICIII 11-TICIII 

IIPUT DATA FILE lAME :. ICCGI4.DTA 
CIUTPIIT LIST FILE 1A11E : ICCGI4.LST 
lET DATA FILE IAIIE : C:\IE£\IIMIGGI4.111 



! 

CIIII'L!X I CDATID 90095) 

1ITEIIATICIW. NPEI • CIIGEII. 
I . CIIII'L!X 

1D ICIEIM • Ul4 -T /UIIGYIEV IIIIAIIT IIET. DATA 

11111111 OF CIII'LEI I •11011011 Z.O II FGt TilE I'OI.LUTAIIT PAIIT FGt 166 14•110U1t I'EIIIODS. 
IDMCEIITlATIOII miMTU IEGII 011 IICI.IIt· 1,.1ULIAII DAY• 1, TEAII-t914. 
a fACTOR Df 1.0DDGOOO liAS IEEN SPECIFIED to COIIVEIT UIEl UIGTM •ns to II:ILIIETEltS. 
0 IICIIIfiCAIIT SlUICES AilE to IE COIISIDEIED. 

111S 1111 WILL lOT COIISIDEI AliT I'OI.LUTAIIT LOSS. 
IIGH·fiVE SlltWIY COIICENTlATIOII TABLES WILL IE IIITM fOR 4 AVEIIAGIIG 1'111001. 
AVG fliES OF I,J,I, MD 24 IICI.IItl AilE AUTOIIATICAI.LT DIIPLATID. 

CIPTIOII ~1011 LilT CII'TIOII II'ICIFICATICIII 1 Do ICIIORE CII'TICIII 
1• USE II'TICIII 

TECHNICAL II'TIOIIS , TEilAII ADJUSTMENTS 0 
2 DO NOT INCL~E STACK DOIIIIIIASH CAI.CULATIOIIS 0 
J DO lOT INCL~E GIAOUAL PLUIE liSE CALCULATIONS , 
4 CALCULATE INITIAL PLUME SIZE , 

INPUT II'TIONS 

' IEAO lET DATA FROM CARDS 0 

' IEAO HOURLY EMISSIONS 0 
7 IP£CIFY SIGNIFICANT SCIUlCES 0 

• IEAO RADIAL DISTANCES TO GENERATE RECEPTORS 0 
PRINTED OUTPUT II'TIONS 

' DELETE EMISSIONS WITH HEIGHT TABLE 1 
10 DELETE MET DATA SUMMARY fOR AVG PERIOD 1 
11 DELETE HOURLY CONTRIBUTIONS 1 
12 DELETE MET DATA ON HOURLY CONTRIBUTIONS 1 
13 DELETE FIIAL PLUME RISE CALC ON HRLY CONTRIBUTIONS 1 
14 DELETE HOURLY SUMMARY 1 
t5 DELETE MET DATA ON HRLY SUMMARY 1 
16 DELETE FIIAL PLUME RISE CALC ON HRLY SUMMARY 1 
17 DELETE AVG·PERIOD CONTRIBUTIONS , 
11 DELETE AVERAGING PERIOD SUMMARY 1 , DELETE AVG CONCENTRATIONS AND HI·S TABLES 0 

OTHER CONTROL AND OUTPUT OPTIONS 
zo IUN IS PART OF A SEGMENTED RUN 0 
21 WRITE PARTIAL COliC TO DISK OR TAPE 0 
Z2 WRITE HOURLY COliC TO DISK OR TAPE 0 
23 WRITE AVG·PERIOD COliC TO DISK OR TAPE 0 
24 PUNCH AVG·PERIOD COliC ONTO CARDS 0 
Z5 COMPLEX TERRAIN OPTION , 
26 CALM PROCESSIIG II'TION 0 
Z7 VALLEY SCREENING OPTION 0 

AIIEMOMETER HEIGHT• 10.00 
WIND PROFILE WITH HEIGHT EXPONENTS CORRESPONDING TO STABILITY ARE AS fOLLOWS: 

FOR STABILITY A: 0.07 
STABILITY 1: 0.07 
STABILITY t: 0.10 
STABILITY D: 0.15 
STABILITY E: 0.35 
STABILITY F: 0.55 



i 
' 

I'IIIIT ... CE 11-TIIIII 

...cr lAST aTK 1112(11/SEC) PAITCGIIEC) ITACIC ITACIC ITACIC ITACIC I'IITEM. IIFACT IFF IID•LVL IUOJ FLUX 
CIIIIRD COORD EIIIISICIIIS EIIIISICIIIS IT(II) TEll'(&:) DIM(II)VEL(IIIIEC)(IIIQO I/II**J) ITCII) ELEV F 

I 
CUIEI .. ITS) IllER IT 11"*4/r*3 

.. ITS 

t' CIIIIEII S16.JZ m 1.19 1.00 6.51 12.9 427.6 1.4 16.6 5.03 m.u J4.4D 150.19 

DlllCIIIAL IIF-TICIII 1111 ... CES. 

IIIIISICIII IIFORMATICIII FOR t (liFT) I'IIIIT ... CES liAS lEEK IIPIIT 
D IIIIIIIFICAIIT POIIT ... CEICMSIGP) AI£ TO II UIEO FOR THIS 1111 

'liE IIIDEI OF IIIIIIIFICAIICEUIFS) FOR 25 Ill LESS POIIT ... CES UIEO II Till 1111 AI LilTED IY I'IIIIT ... CE IUIIER: 

UFACE lET DATA FRill ITATICIIICIIFCO) 13957, TEAICISFCft) 1914 
IIIXIIG IEIIIIIT DATA FICIII ITATICIIIUIIXO) 1951, TEAIUIIXTI) 1914 

IECEPTIII IIF-TICIII 

IECEPTIII IDEIT I FICA TICIII EAST IOITH IECEPTOR NT RECEPTOR GIIOUNO LEVEL 
COORD COORD AIV LOCAL GRD LVL ELEVATICIII 

(USER UNITS) (litTERS> (USER IT UNilS) 

1 515.977 3710.471 0.0 57.9 
z 515.877 3710.471 0.0 57.9 
s 515.m 3710.371 0.0 57.9 
4 515.877 3710.378 0.0 57.9 
s 515.677 3710.371 o.o 57.9 

• 515.977 3710.371 0.0 57.9 
7 511.277 3709.371 0.0 64.0 
I 512.277 3709.371 0.0 61.0 

' 513.277 3709.378 0.0 73.2 
10 514.277 3709.378 o.o 64.0 , 515.277 3709.371 0.0 57.9 
12 518.277 3709.371 0.0 61.0 
13 511.277 3708.378 0.0 67.1 
14 513.277 3708.378 0.0 76.2 
15 514.277 3708.378 0.0 70.1 
16 517.277 3708.371 0.0 64.0 
17 513.277 3707.378 0.0 64.0 
18 512.277 3707.378 0.0 67., 
t9 515.277 3707.378 0.0 61.0 
20 517.277 3707.378 0.0 67., 
Z1 511.277 3706.378 o.o 73.2 
Z2 512.277 3706.378 0.0 73.2 
Z3 513.277 3706.378 0.0 64.0 
24 514.277 3706.378 o.o 64.0 
Z5 515.277 3706.371 o.o 67.1 
26 517.277 3714.176 0.0 70.1 
27 512.277 3715.176 0.0 61.0 
28 514.277 3716.176 0.0 61.0 
29 .515.277 3716.176 0.0 70.1 
30 513.277 3717.176 0.0 61.0 
31 514.277 3717.176 0.0 61.0 
32 512.277 3711.176 0.0 64.0 
33 511.277 3709.378 0.0 64.0 
34 511.277 3709.378 0.0 61.0 
35 513.277 3709.378 0.0 73.2 
36 514.277 3709.378 0.0 64.0 
37 515.277 3709.378 0.0 57.9 
38 511.277 3708.378 0.0 67. I 
39 513.277 3708.378 o.o 76.2 

1...:0 40 514.277 3708.378 o.o 70.1 
41 517.277 3708.378 0.0 64.0 
42 513.277 3707.378 0.0 64.0 



l 

G 512.277 sm .171 ••• 67'.1 

44 515.277 sm .171 o.o 61.0 

65 517'.277 Jm.J71 o.o 67'.1 

" 511.277 J7II6.J7I o.o 7S.Z 

I 
,,. 512.277 S?a6.J71 o.o 7S.Z .. 513.277 S?a6.171 o.o M.O 

" 514.277 J7II6.J7I o.o M.O 
so 515.277 S?a6.J71 o.o 67'. 1 

It 517.277 1714.176 o.o 'I'll. 1 

sz 512.277 ms. 17'6 o.o 61.0 

IS su.277 1716. 17'6 o.o 61.0 

S4 514.277 1716. 17'6 o.o 61.0 

IS 515.277 1716. 17'6 o.o 'I'll. 1 

16 su.277 mr.u• o.o 61.0 

57' 514.277 S7'17'.17'6 o.o 61.0 

II 512.277 mt. 176 D.O M.O 
59 516.500 S7DI.1DO o.o 67.7 

611 511.100 S7D9.S50 o.o J9.J 

" 514.500 S7DI.IOO o.o 10.5 

62 517.JDD 1714.600 o.o 7'6.2 

CIIMPLEX I RATED 90095) 

IIITEIIIATJOIIAL PAPER • ICDGEM. 
CDIPLEX 
CD ICIEEN • 1984 IIIREVEPDIIT/LOIIGVIEW IIIIART IIET. DATA 

IEC!PTDRS 

UC!PTDR IDENTJ FltATIOII EAST NORTH IECEPTDR HT IECEPTOR GROUND LEVEL AVG COliC fOR PERIOD 

CDGIID CDDRD AIV LDtAL GRD LVL ELEVATIOII DAY I.HR 1. TO DAY366.HR24. 
(USER UNITS) CIIETERS) CUSER NT UNITS) CMICROGRAMS/M"*3) 

I 515.98 3710.48 0.0 57.9 0.03 

2 515.SS 3710.48 0.0 57.9 0.02 

3 515.71 3710.35 0.0 57.9 0.02 

4 515.SS 3710.38 0.0 57.9 0.02 

5 515.68 3710.38 0.0 57.9 0.02 

6 515.98 3710.38 0.0 57.9 0.03 

7 511.28 3709.38 0.0 64.0 0.02 

• 512.28 3709.38 0.0 61.0 0.03 

9 513.28 3709.38 o.o 73.2 0.03 

to 514.28 3709.38 o.o 64.0 0.03 

11 515.28 3709.38 0.0 57.9 0.02 

12 518.28 3709.38 0.0 61.0 0.03 

13 511.28 3708.35 0.0 67.1 0.02 

" 513.28 3708.35 o.o 76.2 0.03 

15 514.28 3708.38 0.0 70.1 0.03 

" 517.28 3708.38 o.o 64.0 0.03 
17 513.28 3707.35 0.0 64.0 0.03 ,. 512.28 3707.35 0.0 67.1 0.03 

19 515.28 3707.35 o.o 61.0 0.03 

20 517.28 3707.35 o.o 67.1 0.03 

21 511.28 3706.35 0.0 73.2 0.02 

22 512.28 3706.35 0.0 73.2 0.02 

23 513.28 3706.35 0.0 64.0 0.02 

24 514.28 3706.38 o.o 64.0 0.02 

zs 515.28 3706.38 o.o 67.1 0.03 

26 517.28 3714.18 0.0 70.1 0.04 

27 512:28 3715.18 0.0 61.0 0.05 

28 514.28 3716.18 0.0 61.0 0.06 

29 515.28 3716.18 o.o 70.1 • 0.07 

30 513.28 3717.18 o.o 61.0 0.06 
~ 31 514.28 3717.18 o.o 61.0 0.06 

32 512.28 3711.18 0.0 64.0 0.03 

33 51, .28 3709.38 0.0 64.0 0.02 



I 

14 sn.11 Jnlt.JI 1.0 61.0 0.02 

• S1J.II Jnlt.JI 1.0 l'J.2 O.OJ 

J6 114.11 Jnlt.JI o.o 64.0 O.OJ 

S7 115.11 Jnlt.JI 1.0 17.9 0.02 

• sn.11 J7D8.!1 1.0 67.1 0.02 , 113.11 J7D8.JI 1.0 76.2 O.OJ .. 514.21 J7D8.31 o.o 71.1 O.OJ 

41 517.21 171111.31 o.o 64.0 O.OJ 

42 113.21 1707.!1 1.0 64.0 O.OJ 

G 512.21 1707.!1 1.0 67.1 O.OJ 

44 515.21 S707.!1 1.0 61.0 O.OJ 

G 517.11 S707.JI o.o 67.1 O.OJ 

" 511.21 37116.31 1.0 l'J.Z 0.02 

47 512.21 37116.31 o.o l'J.Z 0.02 

611 513.21 37116.31 o.o 64.0 0.02 

49 514.21 37116.31 o.o 64.0 0.02 

so 515.21 3706.31 o.o 67.1 O.OJ 

11 517.21 3714.11 0.0 71.1 0.04 

sz 512.21 1715.11 o.o 61.0 O.DS 

D 511.21 3716.11 o.o 61.0 0.04 

54 514.21 3716.11 o.o 61.0 0.06 

IS 515.21 3716.18 o.o 70.1 0.07 

56 513.21 3717.11 O.D 61.0 0.06 

57 514.28 3717.18 o.o 61.0 0.06 

5I 512.21 3711.18 o.o 64.0 0.03 

59 516.50 3701.10 O.D 67.7 0.03 .. 518.10 3709.35 O.D 79.3 0.03 

61 514.50 3701.10 O.D eo.5 0.03 

62 517.30 3714.40 O.D 76.2 0.04 

FIVE NIGHEST 1•HDUR PART CONCENTRATIOIIS((EIIIIING 011 .lilLIAN OAT, NDUR) 
(MICROGRAMS/M"0 3) 

IECEPTOit 1 2 3 4 5 

1( 515.91,3710.41) • 6.22 (275,15). 5.14 (227. 12) s.oe (200,12) 5.06 (212,11) 5.05 (200,11) 
zc 515.18,3710.41) 5.05 (200,12) 5.02 (212,11) 5.00 (238,13) 4.99 (213,13) 4.98 (248,13) 
3( 515.78,3710.38) 4.90 (230,15) 4.18 (243, 14) 4.17 (200,12) 4.12 (213,13) 4.76 (212,11) 
4( 515.18,3710.38) 4.93 (230, 15) 4.92 (200, 12) 4.91 (243, 14) 4.18 (238,13) 4.87 (213, 13) 
5( 515.68,3710.38) 4.86 (230, 15) 4.14 (243, 14) 4.11 (200,12) 4.76 (213,13) 4.68 (212, 15) 
6( 515.98,3710.38) 5.47 (275,15) 4.96 (200, 12) 4.95 (227,12) 4.95 (230,15) 4.93 (200,11) 
7( 511.28,3709.38) 1.77 (135, 17) 1.76 (135, 15) 1.57 (249, 17) 1.56 (236, 13) 1.55 (205, 9) 

IC 512.28,3709.38> 2.03 (135,15) 2.03 (135, 17) 1.91 (206, 9) 1.79 (201. 17) 1.79 (238,17) 
9( 513.28,3709.38) 2.30 (275, ,,, 2.zt (317, 14) 2.16 (135, 17) 2.14 (317, 12) 2.12 (258, 16) 

10( 514.28,3709.38) 2.85 (205,13) 2.63 (136, 15) 2.61 (261, 11) 2.61 (275, 11) 2.60 (317, 14) 

11( 515.28,3709.38) 3.32 (205,11) 3.21 (207, 10) 3.15 ( 73,14) 3.10 (205, 12) 3.07 (213,11) 
12( 518.28,3709.38) 2.89 (167, 10) 2.12 (166,10) 2.10 (176, 9) 2.69 (212, 12) 2.41 ( 53, 13) 
13( 51 1.28,3701.38) 1.62 (135,17) 1.60 (135, 15) 1.47 (214,11) 1.44 (249, 17) 1.43 (205, 9) 
14( 513.28,3708.38) 2.02 (205, 13) 1.93 (275, ,, 1.93 (317,14) 1.18 (231,17) 1.16 (257, 17) 
15( 514.28,3708.38) 2.37 (205,13) 2.31 (213,10) 2.23 (317,14) 2.15 (205,11) 2.13 (207,10) 
16( 517.28,3708.38) 2.65 (257, 16) 2.64 (224, 15) 2.63 (199, 11) 2.57 (176, ll 2.51 (229,15) 
17( 513.28,3707.38) 1.62 (249,16) 1.62 (205, 13) 1.60 (167,16) 1.60 (231,17) 1.60 (230,17) 
11( 512.28,3707.38) 1.50 (167,16) 1.47 (249,16) 1.45 (205, 9) 1.43 (100,17) 1.41 (264, 9) 
19( 515.28,3707.38) 1.99 (213,10) 1.99 (214, 9) 1.96 (209,14) 1.94 ( 73, 13) 1.92 ( 5, 12) 

I 20( 517.28,3707.38) 2.05 (257, 16) 2.05 (224, 15) 2.01 (176, ll 1.93 ( 53,11) 1.11 e1n. 18> 
.J 21( 511.28,3706.38) 1.25 (167, 16) 1.21 (100,17) 1.16 (361,14) 1.16 (357, 12) 1.15 (249, 16) 

22( 512.28,3706.38) 1.36 (167 ,16) 1.31 (100, 17) 1.28 (249,16) 1.25 (361,14) 1.25 (357, 12) 
23( 513.28,3706.38) 1.40 (100, 17) 1.38 (213, 9) 1.36 C212, I) 1.34 (231, 17) 1.34 (230, 17) 
24( 514.28,3706.38) 1.64 (209,14) 1.46 (230, 17> 1.46 (212, I> 1.45 (257. 17) 1.45 (176, 13) 

25( 515.28,3706.38) 1.n (209,14) 1.60 (229,17) 1.56 (228, 17) 1.55 C243, ll 1.54 (209, 9) 

26( 517.28,3714.18) 3.65 (234,14) 3.61 (165,16) 3.56 (168,10) 3.53 (197, 16) 3.51 (174, 16) 
27( 512.28,3715.18) 1.14 (246,13) 1.70 (239, 17) 1.68 (232,14) 1.67 (178,12) 1.66 (317,15) 

~ 
28( 514.28,3716.18) 1.97 (204,15) 1.97 (218,17) 1.96 (170,18) 1.11 (171,13) 1 .eo (163,14) 
29( 515.28,3716.18) 2.17 (118, 15) 2.17 (204,15) 2.16 (170, 14) 2.10 (244,10) 1.97 ( 31, 11) 

30( 513.28,3717.18) 1,50 (256,16) 1.49 (196,11) 1.46 (235,18) 1.46 (222,17) 1.46 (170,19) 
31( 514.28,3717,18) 1.56 (164, 18) 1.56 (196,18) 1.53 (152,17) 1.53 (170,19) 1.52 (118, 15) 



I 

IZC StZ.ZI,Jn1,11J I.J6 (!97,15) I.JS (116,16) 1.54 (114, 17) I.D czu, IU I.JZ CZ07, IU 

DC 511 .ZI,SJIIP.!Il 1.77 (135,17) 1.71 UJ5,15l 1.57 (269,17) 1.56 (IJ6,1J) 1.55 C205, 9) 

J4C S11.ZI,SJIIP.!I) 1.77 C135,tn 1.71 (135,15) 1.57 (269,17) 1.56 CZJ6, IJ) 1.55 (205, ,, 

JSC St:S.ZI,SJIIP.!I) I.:SO (2?5,11) 1.19 C:S17,14) 1.16 (135,17) 1.14 C:SI7,12) 1.12 (151,16) 

J6( 514.8,SJIIP.!I) z.as C205,Ul 1.a UJ6,15) 1.61 C261,1U 1.61 cm,1u 1.eo C:SI7,14) 

17C SIS.ZI,SJIIP.!Il :S.JZ (205, IU 1.a (207,10) 1.15 ( 7S,14) 1.10 (205, 12l 1.07 CZtS, IU 

SIC S11.ZI,J7111.31) 1.62 (135,17) 1.eo (135,15) 1.47 CZ14, 11l 1.44 (149, 17) 1.0 (205, 9) 

19C 513.ZI,J7111.31l z.oz (205, 13) 1.91 (2?5,11) 1.91 (317,14) 1.U (231,17) 1.16 Cl57, 17) 

40( 514.ZI,J7111.31l 1.17 C205,Ul I.Jt CZI3, 10) I.D C:SI7,14) 1.15 (205,11) 1.13 (207, 10) 

41C 517 .ZI,J7111.31) 1.65 (157,16) 1.64 (224,15) 1.a (199,11) 1.57 (176, I) I.St CZZ9,15) 

62C 513.ZI,J7D7 .JI) 1.62 (249,16) 1.62 (205, 13) 1.60 (167,16) 1.60 (231,17) 1.eo CD0,17l 

Gc 512.ZI,J7D7.!1l 1.50 (167, ,., 1.47 (249,16) 1.45 (205, ,, 1.0 (100, 17) 1.41 (264, ,, 

44C 51S.U,J7D7.Sil 1.99 (213,10) 1.99 (214, ,, 1.96 (209,14) 1.94 C 7S,U) 1.92 ( S, 12) 

"' 517 .a,I7D7 .!Ill z.os Cl57, 16) 1.05 (224, ,, 1.01 (176, ll 1.91 C D,11) 1.11 (172,11) 

46C sn.za,J7116.ll> 1.15 (167,16) 1.11 (100,17) 1.16 (161,14) 1.16 C:SS7,12l 1.15 C249,16) 

47C 512.ZI,J7116.3Il I.J6 (167,16) 1.Jt (100, 17) 1.za (249,16) 1.15 CJ61,14) 1.15 CJ57, 12) 

41C St:S.ZI,3'106.lll 1.40 (100,17) 1.51 C213, 9) I.J6 C212, ll 1.54 (231,17) 1.54 CZ30,17l 

'" 514.28,:1'106.18) 1.64 CZ09, 14) 1.46 CDD,I7l 1.46 C212, ll 1.45 (157,17) 1.45 (176, 13) 

IDC 515.ZI,:ml6.lll 1.72 (209,14) 1.60 (219,17) 1.56 CZZI, 17) 1.ss CZU, ll 1.54 (209, 9) 

SIC 517.ZI,J714.11) 1.65 (234,14) 1.61 (165,16) 1.56 (141, 10) 1.53 (197, 16) 1.51 C174,16) 

SZC 512.21,J71S.tll 1.14 (246,13) 1.70 (239, 17) 1.41 (232,14) 1.67 (171, tz) 1.66 (317,15) 

13( 511.21,:1716.11) 1.44 C246, 13) 1.41 Cl56,16l 1.54 (239, 17) 1.54 CZ39, 9) I.D C171,12) 

54C 514.21,J716.11) 1.97 (204,15) 1.97 C211, 17) 1.96 C170, Ill 1.81 (171,13) 1.10 C16J, 14) 

sse 515.21,3716.11) 2.17 (118,15) 2.17 CZ04, IS) 2.16 (170,14) Z.IO (244,10) 1.97 ' 31, ,, 
56( 513.21,3717.11) I.SO CZ56, 16) 1.49 (196, Ill 1.46 ·cas, II> 1.46 CZZZ,I7) 1.46 (170,19) 

57( 514.21,3717.11) 1.56 (164,11) 1.56 (196, II) 1.53 (IS2, 17) 1.5! (170,19) 1.52 naa, IS) 

SIC 512.21,3711.11) 2.56 (197,15) 2.35 CZZ6,16) 2.54 (214, 17) 2.n C243,11) 2.32 C207,11) 

59( SI6.S0,3701.10) 2.55 (257,16) 2.41 (176, ll 2.51 C 7S, 13) 2.56 (249,14) 2.n C281,14) 

toe 511.10,3709.35> 3.02 C229, 15) 2.96 (167. 10) 2.90 C199, 18) 2.15 (166,10) 2.15 (119,15) 

61( SI4.S0,3701.10) 2.67 C205, 13) 2.s1 C213,10) 2.54 (205, II) 2.52 (207,10) 2.47 (317, 14) 

62( 517.30,3714.40) 3.31 (197,16) 3.37 (234,14) :s.n (165,16) 3.30 (161, 10) 3.29 CZZI, 15) 

FIVE MJGHEST 3•MOUR PART CONCENTRATJDHS((EHOJNG DH ~ULIAN DAY, MOUR) 
CMICROGRAMS/M*03) 

UC£PTOR I 2 3 4 5 

1( SIS.91,J710.41) '· 14 (212,12> • 3.37 (200, 12) 3.11 C213,12) 2.90 (208,15) 2.21 (243, 15) 

zc 515.11,3710.41) • 4.14 (212,12) 3.01 (213, 12) 2.33 (205, 12) 2.23 (243,15) 2.15 (327, 12) 

3( 515.71,3710.31) 4.10 (212,12) 2.95 (213,12) 2.47 (205,12) 2.29 C:S27 ,12l 2.29 (243, 15) 

4C S15.11,3710.Jil 4.12 (212,12) 2.97 (213,12) 2.45 (205, 12) 2.28 (243,15l 2.26 (327, 12) 

SC SI5.61,3710.Jil 4.08 (212,12) 2.91 (213,12) 2.50 (205, 12) 2.:12 (:127, 12l 2.:10 (243, 15l 
,, 515.98,3710.JI) :s.so (200,12) :s.oo (213, 12l 2.62 (231,15) 2.50 (212, 12) 2.43 C208,15l 
7C 511.28,3709.JI) 1.01 (206, 9) 0.96 (137, Ill 0.96 (214, 18) 0.19 (113, 18) 0.17 (236,15l 
IC SI2.28,3709.JI) 1.21 (206, 9l 1.12 (201,18) 1.10 (214, Ill 1.01 (156, 9) 1.07 (236, 15l 
,, Sl3.28,3709.31l 1.64 1211, 12l 1.56 C200, II) 1.31 (156, 9l 1.31 (241, 9) 1.28 (249, 18l 

10( 514.28,3709.31) 2.34 (264, 15l 1.eo (264,12) 1.S9 (261, 12) 1.54 (262,12) I.S2 (211, 9l 
11( SIS.28,3709.Jil 2.62 (212, 12> 2.16 (213,12) 2.14 C205,12l 1.97 (327, 12l 1.95 (205, 15l 
12C S11.21,3709.:SS> I.S5 (231,12) 1.49 (101, 12) 1.47 ( 55,12) 1.47 C 53, IS) 1.46 ( 35,12) 
13( Sll.28,3708.31) 0.11 C214,11l 0.13 C206, Ill 0.11 CZOI,IIl 0.77 (156, ,, 0.71 (293, 12) 

141 513.21,3701.31) 1.34 (200,11) 1.25 (264,15) 1.11 (211, 9) 1.01 czeo, 12, 1.06 (262, 12) 
15( Sl4.21,3701.3ll 1.16 1212, 9) 1.32 (213,12) 1.17 ( 34,1Sl 1.16 ( 19,12l 1.11 (264,15) 

16( 517.28,3701.31) 2. II (225, 12) 1.41 (224, 15) 1.47 (316, 15) 1.21 (129, 12) 1.24 (129, 15) 
17( 513.21,3707.31) 1.01 (262,15) 1.07 (J38,15) 0.91 (264,15) 0.92 (357, 12) 0.91 (100, 18) 

. _j 
18( 512.28,3707.31l 1.02 (200,11) 0.19 (100, Ill 0.14 (357, 12) 0.11 (241, ,, 0.71 (211, 9) 

19( 51S.28,3707.31l 1.20 (207, 12) 1.19 1213,12) 1.19 (209,15l 1.11 c S, 12> 1.11 CZ12, 9) 

zoe 517.28,3707 .31> 1.26 (176, 9) 1.14 (316, 15) 1.07 (310,12) 1.07 (224, 15l 0.92 ( 10,15) 

21( 511.28,3706.31) 0.79 (200,18) 0.70 (260,18) 0.67 1357,12) 0.65 (144, 18) 0.60 (262,21) 

ZZC S12.28,3706.Jil 0.85 (136, 18) 0.14 (338,15) 0.14 (100,18) 0.12 (262,15) 0.74 (210,18) 

DC 513.28,3706.38) 1.23 (212, 9) 0.11 (100,18) 0.13 (259, 18) 0.71 ( 19,12) 0.70 (259,21) 

24( 514.28,3706.JI) 1.11 (205, 15) 0.93 (209,15) 0.17 (207, 12) 0.87 1212, 9) 0.14 (259,18) 

ZSI 515.28,3706.38) 0.96 ( 5,12) 0.94 1326,15) 0.18 C228, 18> 0.15 (325, 15) 0.14 ( 6,15) 
1-.---' 261 517.28,371,.18) 2.33 (171, 15) 2.20 (174,15) 2.16 (174, 18) 1.97 (199,15) 1.91 (133,12) - 27( 512.28,3715.18) 1.26 (251,12) 1.13 (101,15) 1.03 ( 39, 15) 1.02 ( 73, 18) 1.01 ( 92,18) 

28( 514.28,3716.18) 1.68 ( 8, 15) 1.40 (216,12) 1.15 (164,18) 1.14 (300,15) 1.12 ( 29,15) 

29C 515.28,3716.18) 1.77 (318,12) 1.55 1254,15) 1.45 (286,12) 1.40 (153,15) 1.39 (140, 15) 



10c su.21,m7.11> I.DI CZ22,11) 1.10 CZI6, tZl 1.19 CU7, 121 O.DI (164, 11) o .• 012,151 
111 514.21,m7.11> 1.ZJ (216,12) t.DI (191, 11) 0.93 U11,241 0.92 uzo. ,, 0.92 ( 29, 15) 
12c su.21,mt.t11 t.S4 (!10,11) 1.12 CZD4,11) 1.21 U77,tll 1.16 (263, 15) 0.19 (207, 15) 

sse 5n.~,S?IIP..JI> 1.01 (206, ,, .. 1.96 em, 111 1.96 (214, 11) 0.19 (115, 11) 0.17 CZS6,151 
S4C 511.21,S?IIP..JII 1.01 (206, ,, 0.96 U37,111 1.96 C214, 111 0.19 Ul5,11l 0.17 CZS6, 151 
ISC 5U.21,S?IIP..JII 1.64 c2n, 121 1.56 (200, 11) t.l1 U36, 91 1.11 (241, ,, 1.21 (249, 11) 

36( 514.21,S?IIP..JII 2.:14 (164,15) 1.60 (164,12) 1.59 (261, 12) 1.54 (262,12) 1.52 c2n, ,, 

37( 515.21,3709..31) 2.62 (212, 12) 2.16 (213, 12) 2.14 (205,12) 1.97 (127, 12) 1.95 (205, 15) 

JIC 511.21,J701.311 O.DI (114,11) 0.15 (206, 11) 0.11 (201, 11) 0.77 (136, ,, 0.71 em, 121 

19( 51J.21,3701..JII t.S4 (200,11) t.25 (164,15) '·" c2n, ,, 1.01 (260,12) t.D6 (262, 12) 

40( 514.21,1701..311 1.16 (212, ,, t.IZ C213, 12) 1.17 c 14,15) 1.16 ( 19,12) '·" (164,151 

61( 517.21,3701..311 i.n (225,12) t.61 (224,15) '·" 016,15) 1.ZI UZ9,t21 t.24 (129,151 

62( 513.21,3707..31) 1.01 (262,15) 1.07 (JJI,15) 1.93 (264,15) 0.92 (157,12) 0.91 (100, 11) 

6JC 512.21,3707..311 1.02 czoo, II) 1.19 UD0,11) 1.14 CJ57,121 0.11 (241, ,, 0.71 c2n, 9> 

"' 515.21,3707..31) 1.20 (207,12) 1.19 C211,tZI 1.19 (209,15) 1.11 ( 5,12) 1.11 (212, 9) 

6JC 517.21,3707..311 1.26 (176, ,, 1.14 (116,15) 1.07 CliO, 12) t.D7 (224,15) 0.92 ( 10,15) 

66( 511.21,1706.311 1.?9 CZDO, 11) 0.70 (260, 11) 1.67 057,12) 0.65 U44,11> 0.60 (262,21) 

67C 512.21,3706.111 0.15 (136, ,., 0.14 CJJI, 15) 0.14 UDO,II) 0.12 (262, 15) 0.74 (210, Ill 

61C 513.21,3706.111 1.23 C212, 9) o.• UD0,111 0.15 (259,11) 0.71 ( "· 12) 0.70 (259,21) 

69( 514.21,3706.111 1.11 C205, 15) 1.93 (209, 15) 0.17 (207, 12) 1.17 (212, ,, 1.14 (259, 11) 

soc 515.28,3706.111 0.96 ( 5, 12) 0.94 (326, 15) 0.11 CZZI, 11) 0.15 (325,15) 0.14 ( 6,151 

51( 517.28,3714.11) 2.33 . (171, 151 2.20 U74,15) 2.16 (174, Ill 1.97 (199,151 1.91 
""· 121 

52( 512.21,3715.111 1.26 (251,121 1.13 (101, 15) 1.03 ( 19,15) 1.02 C 73, Ill 1.01 ( 92, 11) 

sse 511.28,3716.111 0.91 (244, 111 0.11 ( 92,111 0.17 (251, 121 0.16 U01,15l 0.15 ( 73,111 
54( 514.28,3716.111 1.61 ( I, 151 1.40 (216, 121 1.15 (164, Ill 1.14 (300,151 1.12 ( 29,151 
55( 515.28,3716.111 1.77 (311,121 1.55 (254,151 1.45 (216,121 1.40 U53,151 1.39 (140,151 
$6( 513.28,3717.11) 0.98 1222,111 0.90 (216,121 0.19 C117, 12) 0.11 (164, 111 0.11 CJ12,151 
57( 514.28,3717.111 1.25 (216, 121 1.01 (191, 111 0.93 (111,24) 0.92 (120, ,, 0.92 ( 29,151 
51( 512.28,3711.11) 1.:14 (190, 111 1.32 (204, 111 1.21 (177, Ill 1.16 (263,151 0.19 (207, 151 
59( 516.50,3701.101 1.45 (176, 91 1.41 (316, 15) 1.41 (249, 151 1 .:s:s (212, 15) 1.30 (310, 121 
60( 511.10,3709.351 1.66 (225,121 1.60 (251,121 1.59 (199, 111 1.54 (IJ5,151 1.52 C101, 121 
61( 514.50,3701.101 1.97 (212, 91 1.54 (213, 121 1.37 (264, 151 1.32 ( :14,151 1.27 ( 19, 12) 
62( 517.30,3714.40) 2.46 (174,11) 2.10 (171, 15) 1.96 (174, 151 1.?9 (133, 12) 1.73 (199, 15) 

FIVE HIGHEST I·HOUR PART CONCENTRATIONSCCENDING ON JULIAN DAY, NDURl 
CMICROGRAMSJM**3) 

IECEPTDR 1 2 3 4 5 

,, 515.98,3710.41) 1.13 (213,16) 1.77 (212,16) 1.56 (201,16) 1.55 (200,16) 1.31 (327,16) 
2< 515.18,3710.411 1.11 (213,16). 1.71 (212,161 1.25 (250,16) 1.09 (205,16) 0.96 (209,16) 
J( 515.71,3710.31) • 2.38 1212,16) 1.75 (213,16) 1.39 (205,16) 0.93 (200,16) 0.19 (209,16) 
4( 515.18,3710.31) 1.?9 (212,16) 1.77 (213,16) 1.22 (250,16) 1.16 (205,161 0.97 (209,16) 
5( 515.61,3710.38) 2.38 (212,16) 1.73 (213,16) 1.42 (205,16) 0.93 (200,16) 0.17 (327, 16) 
6( 515.98,3710.31) 1.74 (213,16) 1.71 (200,16) 1.37 (327,16) 1.31 (201,16) 1.25 (250,16) 
7( 511.28,3709.31) 0.55 (263,16) 0.53 (115,16) 0.51 (206,16) 0.42 (264,24) o.31 (137,16) 
I< 512.21,3709.31> 0.64 (211,16) 0.60 (251,16) 0.57 (200,161 0.57 (264,16) 0.41 (261 ,16) 
9( 513.21,3709.31) 1.01 (261,16) 1.03 (211,161 0.93 (241,161 0.13 (260,16) 0.74 (200,16) 

10( 514.28,3709.31) 1.69 (264,161 1.47 (262,16) 1.42 (241,161 0.93 (260,16) 0.90 (136,16) 
II( 515.21,3709.31) 1.66 (212,16) 1.53 (205,16) 1.27 (213,16) 0.77 ( 19,161 0.74 (327,16) 
12( 511.21,3709.31) 0.95 (101,161 0.90 ( 19,16) 0.17 (251,16) 0.14 ( 55,16) 0.12 ( 50,16) 
13( 511.21,3708.31) 0.52 (260,16) 0.46 C 92, ll 0.43 (360,16) 0.43 (211,161 0.41 (258, 16) 
14( 513.21,3701.31) 1,01 (264,16) 1.01 (260,16) 0.95 (262,16) 0.95 (241,16) 0.56 (325,16) 
15( 514.21,3701.31) 1.06 (213,16) 0.11 (262,161 0.61 1205,161 0.66 (248,16) 0.66 ( 19, 16) 
16( 517.28,3701.381 1.03 (129,16) 0.16 (225,161 0.15 (316,16) 0.75 (250,16) 0.73 ( 52,16) 
17( 513.21,3707.38) 0.87 (262,16) 0.76 (241,16) 0.57 (331,16) 0.52 (205,16) 0.47 (264,16) 
IIC 512.21,3707.31) 0.77 (241,16) 0.77 (260,161 0.66 (264,16) 0.64 (262,16) 0.56 (338,16) 
19( 515.21,3707.38) 0.93 (326,16) 0.71 ( 19,16) 0.76 (209,16) 0.67 (200,161 0.61 ( 66,16) 
zoe 517.21,3707.31> 0.63 ( 30,16) 0.57 ( 10,16) 0.57 ( 52,16) 0.56 (176, ll 0.55 C129, ll 
ZIC 511.21,3706.38) 0.60 (260,16) 0.55 (261,24) 0.46 (262,24) 0.46 (264,16) 0.45 (241,16) 
221 512.21,3706.38) 0.63 (262,16) 0.56 (263, ll 0.53 1248,16) 0.51 (338,16) 0.47 (259,24) 
25( 513.21,3706.38) 0.58 (213,16) 0.54 (205,16) 0.41 (262,16) 0.47 (259,24) 0.46 (272,16) 
24( 514.28,3106.38) 0.70 (326,16) 0.67 (205,16) 0.57 1213,16) 0.51 (212,16) 0.44 ( 19,16) .. 25( 515.28,3106.38) 0.67 (326,16) 0.56 ( 66,16) 0.50 (151. 16) 0.50 (200, 16) 0.47 (209,16) 
26( 517.21,3714.18) 1.26 (174,16) 1.25 (171,16) 1.01 (131 ,16) 0.96 (154,16) 0.96 (190,16) 
27( 512.28,3115.18) 0.85 (251,16) o.ao ( 39, 16) 0.76 (109,16) 0.66 (91,16) 0.57 (101,16) 



• • 

11C 514.11,3?16.11> 1.19 CS12,16J 1.72 (S00,16) 1.6S c 1,16) '·" CZS9,16> 1.56 (170,24) 
It( 515.11,3?16. ,., M3 (216,16) 0.90 (111,24) 0.19 (155,16) 0.12 (119,16) 0.10 (146, 16) 
10( 513.11,Jn7 .11) 1.15 CS1Z, 16) 1.61 CS41, I) 0.60 C 57, I) 0.60 (194, I) 0.51 c 15,16) 
ltc 514.21,Jn7. 11) 0.17 (312, 16) . 0.67 019,16) 1.65 (117,16) 0.64 (216,16) 0.59 U21, I> 
12( 512.2i,Jn1.11l 0.76 cw. 16) 0.67 CZD4,24) 0.67 (112,16) 0.65 CZD7,16) 0.62 (237,16) 
sse 511 .11,17119.11> 0.55 cw. 16) o.ss (115,16) 0.51 CZD6,16) 0.42 (264,24) 0.11 (137,16) 
34( 511 .21,17119.11) 0.55 cw. 16) o.ss (115,16) 0.51 CZD6,16> 0.42 (264,24) 0.11 (137,16) 
., 513.21,17119.11) 1.01 (261, 16) 1.03 (211, 16) 0.93 (241,16) 0.15 (260,16) 0.74 (200,16) 
16( 514.21,17119.11) 1.69 (264, 16) 1.47 (262,16) 1.42 (241,16) 0.93 (260,16) 0.90 (136,16) 
17C 515.11,17119.11> 1.66 .(212,16) 1.53 (205,16) 1.27 (211,16) 0.77 c 19,16) 0.74 (127,16) 
• 511 .21,S?DI.II> o.sz (260, 16) 0.46 C 92, I) o.o (160,16) o.o czn, 16> 0.41 czsa, 16> 
19( 513.21,S?DI.IIl 1.01 (264,16) 1.01 (260,16) 0.95 (262,16) 0.95 (241,16) 0.56 CSZS,16) 
8( 514.21,1701.31) 1.D6 C213, 16) 0.11 (262,16) 0.61 (205,16) 0.66 (241,16) 0.66 c "· 16) 
'" 517 .II,S701.31> 1.03 (129,16) 0.16 (225,16) 0.15 016,16) 0.75 (230,16) 0.71 c 52,16) 
42( 513.21,1707 .II) 0.17 (262, 16) 0.76 (241,16) 0.57 (J51,16) 0.52 (205,16) 0.47 (264,16) 
43( 512.21,1707.31) 0.77 (241, 16) 0.77 (260,16) 0.66 (264,16) 0.64 (262,16) 0.56 (131,16) 
44( 515.21,3707.31) 0.93 CSZ6, 16) 0.71 c 19, 16) 0.76 (209,16) 0.67 (200,16) 0.61 ( 66, 16) 
45( 517 .21,3707.11) 0.6S c 30, 16) 0.57 c 10, 16) 0.57 c 52, 16) 0.56 (176, I> 0.55 (129, ., 

46( 511 .21,3716.11) 0.60 C260, 16) 0.55 C261,24) 0.46 (262,24) 0.46 (264,16) 0.45 C241,16J 
47( 512.21,3716.11) 0.6S (262,16) 0.56 CZ6S, I> 0.53 (241,16) 0.51 (131,16) 0.47 (259,24) 
41( 51:$.21,37D6.31> 0.58 (213, 16) 0.54 (205,16) 0.41 (262, 16) 0.47 (259,24) 0.46 (272,16) 
49( 514.21,3716.31) 0.70 (326,16) 0.67 (205,16) 0.57 (213,16) 0.51 (212,16) 0.44 c 19,16) 
50( 515.21,3716.31) 0.67 (326,16) 0.56 ( 66,16) 0.50 (151,16) 0.50 (200,16) 0.47 (209, 16) 
51( 517.28,3714.18) 1.26 (174,16) 1.23 (171,16) 1.01 (131,16) 0.96 (154,16) 0.96 (190,16) 
52( 512.21,3715.11) 0.15 (251,16) 0.10 ( 39,16) 0.76 (109,16) 0.66 c 91,16) 0.57 (101,16) 
sse 511.21,3716.11> 0.64 ( 39,16) 0.54 (251,16) 0.52 c 22,24) 0.52 (292, I) 0.52 ( 91,16) 
54( 514.28,3716.18) 0.19 (312,16) 0.72 (300,16) 0.6S c 1,16) 0.61 (239,16) 0.56 (170,24) 
55( 515.28,3716.18) 1.13 (216,16) 0.90 (111,24) 0.19 (153,16) 0.12 (319,16) 0.10 (146,16) 
36( 513.28,3717. 18) 0.15 (312, 16) 0.61 (341, I) 0.60 C 57, ll 0.60 (294, I) 0.51 c 13,16) 
57( 514.28,3717. 18) 0.17 (312,16> 0.67 (319,16) 0.65 (117,16) 0.64 (216,16) 0.59 (128, ll 
SIC 512.28,3711. Ill 0.76 (26S,16) 0.67 (204,24) 0.67 (112,16) 0.65 (207,16) 0.62 (237,16) 
Sf( 516.50,3708.10) 1.12 (151,16) 0.90 (150,16) 0.81 (316,16) 0.61 (231,16) 0.61 (100,16) 
.. , 518.10,3709.35) 1.10 ( 60,16) 1.00 ( 89,16) 0.96 (108,16) 0.90 (231,16) 0.15 (335,16) 
61( 514.50,3708.80) 1.01 (213,16) 0.91 (262,16) 0.77 (264, 16) 0.76 (248, 16) 0.75 (205,16) 
62( 517.30,3714.40) 1.13 (174,16) 1.13 (171 ,16) 0.95 (131,16) 0.15 (154,16) 0.10 (190,16) 

fiVE HIGHEST 24·HOUR PART CONCENTRATIOHS((ENDING OH JULIAN DAY, HOUR) 
(MICROGRAMS/M**3) 

IEI!PTOR 1 2 3 4 5 

1( 515.98,3710.48) 0.61 (212,24) • 0.61 (213,24) 0.52 (208,24) 0.52 (200,24) 0.45 (230,24) 
zc 515.88,3710.48) 0.62 (212,24) 0.61 (213,24) 0.45 (230,24) 0.36 (205,24) 0.32 (121,24) 
3( 515.78,3710.38) • 0.82 (212,24) 0.59 (213,24) 0.46 (205,24) 0.34 (121,24) 0.31 (200,24) 
4( 515.88,3710.38) 0.63 (212,24) 0.59 (213,24) 0.45 (230,24) 0.39 (205,24) 0.34 (121,24) 
5( 515.68,3710.38) 0.12 (212,24) 0.51 (213,24) 0.47 (205,24) O.J1 (200,24) 0.29 (241,24) 
6( 515.98,3710.38) 0.58 (213,24) 0.57 (200,24) 0.46 (327,24) 0.45 (230,24) 0.44 (208,24) 
7( 511.21,3709.38) 0.29 (206,24) 0.27 (360,24) 0.27 (137,24) 0.26 CZ6S,24l 0.26 (183,24) 
IC 512.28,3709.31> 0.34 (211,24) 0.31 (261,24) 0.30 (206,24) 0.30 (264,24) 0.28 (200,24) 
9( 513.28,3709.38) 0.50 (211,24) 0.47 (261,24) 0.39 (241,24) 0.39 (200,24) 0.37 (136,24) 

10( 514.28,3709.38) 0.57 (264,24) 0.54 (262,24) 0.50 (241,24) 0.49 (261,24) 0.44 (260,24) 
11( 515.28,3709.38) 0.63 (212,24) 0.51 (205,24) 0.44 (213,24) 0.27 ( 19,24) 0.25 (327,24) 
12( 518.28,3709.38) 0.54 ( 19,24) 0.36 ., 88,24) 0.34 (108,24) 0.33 (310,24) 0.33 ( 58,24) 
13( 511 .28,3708.38) 0.27 (261,24) 0.27 (211,24) 0.26 (160,24) 0.25 (136,24) 0.25 (260,24) 
14( 513.28,3708.38) 0.54 (260,24) 0.42 (262,24) 0.40 (261,24) 0.37 (264,24) 0.36 (248,24) 
15( 514.28,3708.38) 0.46 (212,24) 0.31 (213,24) 0.36 (262,24) 0.32 (211,24) 0.31 (260,24) 
16( 517.21,3708.38) 0.51 (129,24) 0.31 (274,24) 0.30 (316,24) 0.29 !225,24) 0.29 ( 10,24) 
17( 513.28,3707.38) 0.39 !260,24) 0.36 !262,24) 0.30 (248,24) 0.26 (259,24) 0.23 (212,24) 
18( 512.28,3707.38) 0.48 (260,24) 0.36 (248,24) 0.36 (262,24) 0.34 (261 ,24) 0.30 (211,24) 
19( 515.28,3707.38) 0.37 (326,24) 0.35 ( 10,24) 0.32 ( 19,24) 0.28 ( 51 ,24) 0.28 (325,24) 
ZDC 517.28,3707.38> 0.38 (129,24) 0.37 ( 10,24) 0.34 ( 30,24) 0.28 (274,24) 0.27 ( 19,24) 
21( 511.28,3706.38) 0.44 (260,24) 0.31 (261,24) 0.31 (262,24) 0.26 (296,24) 0.26 ( 14,24) 

~ 
22( 512.28,3706.38) 0.43 (260,24) 0.32 (262,24) 0.25 (263,24) 0.25 (321,24) 0.25 (297,24) 
23( 513.28,3706.38) 0.35 (297,24) 0.31 (212,24) 0.31 (260,24) 0.30 (272,24) 0.29 (259,24) 
24( 514.28,3706.38) 0.28 (326,24) 0.28 (212,24) 0.27 (259,24) 0.27 (297,24) 0.24 (213,24) 
zsc 515.28,3706.38> 0.36 ( 10,24) 0.33 ( 65,24) 0.32 (150,24) 0.29 (326,24) 0.29 ( 66,24) 



I • 

16( 517.21,1714. ,., I.SS (174,14) 1.0 (115,24) 0.41 nn,24> 0.17 (111,24) o.:s:s (10,24> 
171 512.21,S715. ,., o.o (251,24) 0.:14 (109,24) o.:sz ( 19,24) 0.29 (550,24) 0.26 ( 91,24) 
16( 514.21,1716.11) o.o (512,14) o.:sa (541,24) O.S7 (252,24) o.:so (161,24) 0.21 (266,24) 
29( 515.21,1716. ,., 0.56 (111,14) -1.50 (160,24) 0.47 (116,24) 0.45 C:S19,24) o.o (117,24> 
JD( 513.21,5717.11) o.o (541,14) "0.40 ( 57,24) O.J9 C:SI2,24> 0.17 (266,24) 0.:14 (294,24) 
Jl( 514.21,1717.11) 0.44 (117,24) 0.41 (160,24) 0.40 (112,24> o.:sa (519,24) o.:sa (116,24) 
12( 512.21,3711. II) 0.12 (112,24) o.:sz (265,24> 0.11 C:S:S9,24> o.:so (157,24> o.:so (257,24> 
DC 511.2I,S7D9.JI> 0.29 (206,14) 0.27 (560,24) 0.27 (157,24) 0.26 C265,24> 0.26 CIIS,24> 
54( 511 .21,S7D9.JI) 0.29 (206,24) 0.27 (560,24) 0.27 (117,24> 0.26 (265,24) 0.26 (115,24) 

3151 513.2I,S7D9.JI> 0.50 (211,24) 0.47 (261,24) O.J9 (241,24) 0.19 (200,24) 1.17 (156,24) 

16( 514.21,S7D9.JI) 0.57 (264,14) 0.54 (262,24) 0.50 (241,24) 0.49 (261,24) 0.44 (260,24) 

171 515.21,S7D9.JI) o.o (212,24) 0.51 (205,24) 0.44 (211,24) 0.17 ( 19,24) 0.25 CS27,24) 

- 511.21,S7IJI.JI) • 0.27 (261,24) 0.17 (211,24) 0.26 (560,24) 0.25 (156,24) 0.25 (260,24) 

J91 513.21,37DI.JI> 0.54 (260,24) 0.42 (262,24) 0.40 (261,24) O.S7 (264,24) 0.56 (241,24) 

40( S14.21,S7IJI.JI) 0.46 (212,24) o.:sa C211,24> 0.56 (262,24> o.:sz (211,24) 0.11 (260,24) 
41( S17.21,J7DI.JI) 0.51 (129,24) 0.11 (274,24) o.:so Cl16,24> 0.29 (225,24) 0.29 ( 10,24) 

421 513.21,37D7.JI> O.J9 (260,24) 0.56 (262,24) o.:so (241,24) 0.26 (259,24) O,D (212,24) 
0( 512.21,1707 .JI) 0.41 (260,24> 0.56 (241,24> 0.56 (262,24) 0.:14 (261,24> o.:so (211,24) 

441 S15.21,37D7.JI> 0.17 (526,24) o.ss ( 10,24) o.:sz ( 19,24) 0.21 ( 51,24) 0.21 CJZ5,24) 
45! 517.21,S7D7.JI) o.:sa (129,24) 0.17 ( 10,24> 0.:14 ( JD,24) 0.21 (174,24) 0.27 I 19,24) 
46( 511 .21,3706.JI) 0.44 (260,24) 0.31 (261,24) 0.31 (262,24) 0.26 (296,24) 0.26 I 14,24) 
47! 512.21,3706.JI) 0.43 1260,24) 0.32 (262,24) 0.25 (263,24) 0.25 CJ21,24) 0.25 1297,24) 
41! 513.21,3706.JI> 0.35 1297,24) 0.31 1212,24> 0.31 1260,24) 0.10 1272,24) 0.29 1259,24) 
49( 514.21,3706.31) 0.21 1326,24) 0.21 1212,24) 0.27 1259,24) 0.27 1297,24) 0.24 1213,24) 
50! 515.21,3706.31) 0.56 c 10,24) o.:s:s c 65,24) 0.32 (150,24) 0.29 1326,24) 0.29 I 66,24) 
51! 517.21,3714.18) 0.55 (174,24) 0.43 (115,24) 0.41 (171,24) 0.37 (131,24) o.:s:s 1143,24) 
szc 512.21,3715.18) 0.43 1251,24) 0.:14 (109,24) 0.32 I 19,24) 0.29 1350,24) 0.26 I 91,24) 
SJ( 511.28,3716.11) 0.35 (251,24) 0.:14 1350,24> 0.21 I 19,24) 0.21 1:149,24) 0.27 I 91,24) 
54( 514.21,3716.18) 0.43 (312,24) 0.31 1348,24) 0.37 1252,24) 0.30 (161,24) 0.21 1266,24) 
55( 515.21,3716.18) 0.56 (111,24) 0.50 (160,24) 0.47 (116,24) 0.45 1319,24) 0.43 1117,24) 
56( 513.28,3717.18) 0.43 1348,24) 0.40 I 57,24) 0.39 1312,24) 0.37 (266,24) 0.34 1294,24) 
57( 514.28,3717.18) 0.44 (117,24) 0.41 (160,24) 0.40 (312,24) o.:sa 1319,24) 0.31 1116,24) 
sac 512.28,3711.18> 0.32 (182,24) 0.32 1263,24) 0.31 (339,24) 0.30 (137,24) 0.30 1237,24) 
59( 516.50,3701.10) 0.45 ( 10,24) 0.39 (150,24) 0.31 (151,24) 0.56 I 63,24) 0.35 ( 66,24) 
60( 518. 10,3709.35) 0.61 ( 89,24) 0.37 I 60,24) 0.34 (108,24) 0.34 1274,24) 0.33 (310,24) 
61( 514.50,3701.80) 0.51 1212,24) o.:sa (262,24) 0.56 (213,24) 0.34 1211,24) 0,31 (260,24) 
62( 517.30,3714.40) 0.56 (174,24) 0.49 (185,24) o.:sa (171,24) 0.35 (131,24) 0.33 (143,24) 
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CIIIIPI.EX I CDATID 90095) 
11UW1 EIIVI-ITAI. IIIGIIIEEIIIG WI. 6.27 

IESIIDII 11-TIDII 

111M DATA FILE IIAIIE : ICCOIS.DTA 
GITPUT LilT FILE IIAIIE : ICCOIS.LIT 
IIET DATA FILE IIAIIE 1 C::\IU\IIMIGGI5.111 



II!DIIATICIIIAL NPB • ICOGEN. 
CIIIUX 
CD ICIUN • Ul5 ~TIUIIIGYIEU IIIIMY lET. DATA 

IEIIEIAL IIPUT 11-TIIIII 

till 1111 Of _.LEI I •'IIUSIIIII 2.0 II 1'01 TilE POI.UITANT PART POl S6S 14•IIOUI I'EIIGOS. 

j, t::IIIDIITIATIIIII ESTIIIATES IEGIN 1111 IIOUI• 1,.U.IAN DAY• 1, 'IEAI•1985. 
A fACTOII Of 1.0000000 MAS KEN SPECIFIED tO CIIIMIT UIEI LINGTN lllltl to II:ILCIIETEIS. 
D SIGNIFICANT SCUICES AlE TO 1£ CIIIISIDEIED. 

Till 1111 IIILL lOT CIIIISIDEI ANT JIOI.LUTANT LOSS. 
llllll·fiVI UIIARY CIIIICENTRATIIIII TAILES IIILL 1£ GUTI'IIT POl 4 &VIIIAGIIG I'EIIGOS. 
&WS TillES Of t,J,I, AND 24 IIIUIS &IE &IITIIIIATICALLT DISPLAYED. 

..rlllll OlfTIIIII LIST OfTIIIII IPECIFICATIIIII : Do IGICIIE OlfTIIIII 
1• USE OlfTIIIII 

TECMNICAL OPTIONS 
1 TERRAIN ADJUSTMENTS 0 

2 DO NOT INCLUDE STACIC DOIINWASM CALOULATIONS 0 
J DO NOT INCLUDE GRADUAL PLUME liSE CALOULATIONS ' 4 CALOULATE INITIAL PLUME SIZE ' INPUT OPTIONS 
5 lEAD lET DATA FROM CARDS 0 
6 lEAD IIOUliLY EMISSIONS 0 
1 SPECIFY SIGNIFICANT SOURCES 0 
I lEAD RADIAL DISTANCES TO GENERATE RECEPTORS 0 

PRINTED CII/TPUT OPTIONS 

' DELETE EMISSIONS WITM MEIGHT TABLE 1 
10 DELETE MET DATA SUMMARY FOR AVG PERIOD 1 , DELETE HOURLY CONTRIBUTIONS 1 
12 DELETE MET DATA ON HOURLY CONTRIBUTIONS 1 
13 DELETE FINAL PLUME RISE CALC ON HRLY CONTRIBUTIONS 1 
14 DELETE HOURLY SUMMARY 
15 DELETE MET DATA ON MRLY SUMMARY 1 
16 DELETE FINAL PLUME liSE CALC ON MRLY SUMMARY 1 
11 DELETE AVG·PERIOD CONTRIBUTIONS 1 
11 DELETE AVERAGING PERIOD SUMMARY 1 
19 DELETE AVG CONCENTRATIONS AND HI·S TABLES 0 

OTHER CONTROL AND OUTPUT OPTIONS 
zo IUN IS PART OF A SEGMENTED RUN 0 
21 IIRITE PARTIAL CONC TO DISK OR TAPE 0 
22 IIRITE MOURLY CONC TO DISK OR TAPE 0 
ZJ IIRITE AVG·PERIOD CONC TO DISK OR TAPE 0 
24 PUNCH AVG·PERIOD CONC ONTO CARDS 0 
25 COMPLEX TERRAIN OPTION 1 
26 CALM PROCESS! NG OPTION 0 
21 VALLEY SCREENING OPTION 0 

ANEMOMETER HEIGHT• 10.00 
IIIND PROFILE IIITM HEIGHT EXPONENTS CORRESPONDING TO STABILITY ARE AS FOLLOIIS: 

FOR STABILITY A: 0.07 
STABILITY B: 0.07 
STABILITY C: 0.10 
STABILITY D: 0.15 
STABILITY E: 0.35 
STABILITY F: 0.55 
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.,;;) 

fOIIT IIUICE I.,_TIIII 

lAST DTI 
aaD aaD 

CU1E11 IIIITSJ 

IDZCG/IEC) NIITCG/IEC) ITACI: ITACI: ITACI: ITACI: fOTEM. IIPACT EFF IID•LVI. IUD\' FLUX 

11111111111 11111111111 ITCII) 1IJII(C) DIMCIIJVELCII/IEC)(IIICIO IIII*"J) IT(II) ELEV f 

t t cam su.sz m1.1P t.oo· '·" zz.t w., 

1111111111 IIFCilMTIIII Fill 1 CIPT) fOIIT SlUICES liAS IEEI IIPIIT 
0 IIGIIIFIWT I'OIIT IIUICEI(ISIGP) AI£ TO IE USED fill Till 1111 

1.4 16.6 

usn IT 11"4/s-l 
WITS 

5.113 213.11 J4.4D 150.19 

t• IID£1 OF IIGIIIFICAIICEUIPS) FOR 25 01 LEIS fOIIT SlUICES USED II Till 1111 AS LilTED IT fOIIT SlUICE IUIIEI: 

UFICE lET DATA Rllll STATIIIICISFCD) 11957, TEAIIUSFCTI) 1915 
IIIIIIIG .IGIIT DATA Filii STATIIII(IIIXD) 1951, TEAII(IIIXYI) 1115 

•CEPTIII IIF-TIIII 

acEPTDI IOEITIFICATIIII EAST IIOITH IECEPTIII IT IECEPTIII GICUID LEVEL 
COORD COORD AIV LOCAL GRD LVI. ELEVATIIII 

(UIEI WITS) CIIETERSJ (USER HT WITS) 

' 515.977 3710.4'11 o.o 57.9 

2 515.877 3710.4'11 o.o 57.9 
3 515.m 3710.3'11 0.0 57.9 

' 515.877 3710.3'11 0.0 57.9 

5 515.677 3710.3'11 0.0 57.9 

' 515.977 3710.3'11 0.0 57.9 
7 511.277 3709.3'11 o.o 64.0 

• 512.277 3709.3'11 0.0 61.0 

' 513.277 3709.3'11 o.o 73.2 
10 514.277 3709.3'11 0.0 64.0 , 515.277 3709.3'11 0.0 57.9 
12 518.277 3709.3'11 0.0 61.0 
13 511.277 3708.3'11 o.o 67.1 

" 513.277 3708.378 o.o 76.2 
15 514.277 3708.378 0.0 70.1 
16 517.277 3708.378 0.0 64.0 
17 513.277 3707.378 0.0 64.0 
18 512.277 3707.378 0.0 67.1 
19 515.277 3707.378 o.o 61.0 
20 517.277 3707.378 o.o 67.1 
21 511.2'17 3l'06.31'11 0.0 73.2 
22 512.277 3706.3'11 o.o 73.2 
23 513.277 3706.3'11 0.0 64.0 
24 514.277 3706.378 o.o 64.0 
25 515.277 3706.378 0.0 67.1 
26 517.277 3714.176 0.0 70.1 
27 512.277 3715.176 0.0 61.0 
28 514.277 3716.176 0.0 61.0 
29 515.277 3716.176 0.0 70.1 
3D 513.277 3717.176 o.o 61.0 
31 514.277 3717.176 0.0 61.0 
32 512.277 3711.176 0.0 64.0 
33 511.277 3709.3'11 0.0 64.0 
34 511.277 3709.378 0.0 61.0 
35 513.277 3709.378 0.0 73.2 
36 514.277 3709.378 0.0 64.0 
37 515.277 3709.378 0.0 57.9 
38 511.277 3708.378 0.0 67.1 
39 513.277 3708.378 0.0 76.2 
40 514.277 3708.378 0.0 70.1 
41 517.277 3708.378 o.o 64.0 
42 513.277 3707.378 0.0 64.0 



G 512.177 J7D7 .J7I 1.0 67.1 
' • 515.177 J7D7 .J'II 1.0 61.0 ' • 517.177 J7D7.J'II ••• 67.1 

• 511.177 S7D6.J'II 1.0 7S.2 

1/1 512.177 S7D6.J'/I 1.0 7S.Z 

• 513.177 S7D6.J'II o.o •• o 

" 514.177 S7D6.J'II o.o •. o 
• 515.177 J7116,J'/I o.o 67.1 , 517.177 m4.176 o.o 10.1 

52 51Z.m m5.176 o.o 61.0 

II 511.177 m6.176 1.0 61.0 

16 514.177 m6. 176 o.o 61.0 

15 515.177 m•. 176 1.0 10.1 

16 513.177 m1.116 o.o 61.0 

S1 514.177 m7.176 o.o 61.0 

• 512.177 m1.116 o.o a.o 
19 516.500 37DII. 100 o.o 67.7 

• 518.100 S7D9.350 o.o 79.3 
61 514.500 37DII.IDD o.o 10.5 
6Z 517 .JDD m4.4DD o.o 76.2 

COMPL!X I (DATED 90095) 

llfERNATIONAL PAPER • COG£N, 
ell'! LEX 
CIIICIEEN • 1985 SMREViPORT/LOIIGYIEW II MART IIET, DATA 

IEC!PTDRS 

IEC!PTDR IDENTIFitATJOII EAST NORTH RECEPTOR HT RECEPTOR GROUND LEViL AYG COliC fOR PERIOD 
COORD COORD AIY LDtAL GRD LYL ELEVATION DAY 1,HR 1. TO DAYJ65.HR24. 

(USER UIIJTS) (IIETEIS) (USER HT UIIJTS) CMICIOGRAMStM-0 3) 

1 515.98 3710.48 o.o 57.9 0.03 
2 515.88 3710.48 o.o 57.9 0.03 
3 515.78 3110.38 0.0 57.9 0.03 

' 515.88 3110.38 0.0 57.9 0.03 
5 515.68 3710.38 0.0 57.9 0.03 

' 515.98 3710.38 o.o 57.9 0.03 
7 511.28 3709.38 0.0 64.0 0.02 
I 512.28 3709.38 0.0 61.0 0.02 

' 513.28 3709.38 o.o 73.2 0.02 
10 514.28 3709.38 o.o 64.0 0.03 
11 515.28 3709.38 o.o 57.9 0.03 
12 518.28 3709.38 o.o 61.0 0.04 
u 511.28 3708.38 0.0 67.1 0.02 
14 513.28 3708.38 0.0 76.2 0.02 
15 514.28 3708.38 0.0 10.1 0.03 
16 517.28 3708.38 o.o 64.0 0.03 
17 513.28 3707.38 0.0 64.0 0.02 

i 18 512.28 3707.38 o.o 67.1 0.02 
i , 515.28 3707.38 o.o 61.0 0.04 

l .. J 
20 517.28 3707.38 o.o 67.1 0.03 
21 511.28 3706.38 o.o 7S.2 0.02 
22 512.28 3706.38 0.0 73.2 0.02 
23 513.28 3706.38 0.0 64.0 D.02 

" 514.28 3706.38 0.0 64.0 0.03 
25 515.28 3706.38 0.0 67.1 0.04 
26 517.28 3714.18 0.0 70.1 0.04 

' i; _ _.l 27 512.28 3715.18 0.0 61.0 0.05 
28 514.28 3716.18 0.0 61.0 0.05 

I 29 515.28 3716.18 o.o 70.1 • 0.06 
I :so 513.28 3117.18 0.0 61.0 0.05 

;;I 
31 514.28 3717.18 0.0 61.0 0.05 
32 512.28 3711.18 0.0 64.0 0.02 

.J 33 511.28 3709.38 0.0 64.0 0.02 



14 511.8 J7DP.!I 1.0 61.0 0.02 

• 5U.21 J7DP.!I o.o 7J.Z 0.02 
J6 514.21 J7DP.JI o.o 64.0 0.03 
17 515.21 J7DP.!I o.o 57.9 0.03 
!I 511.21 :mll.!l o.o 67.1 0.02 

" 513.21 :rrae.se o.o 76.Z 0.02 
40 514.21 :rrae.se o.o 7D.1 0.03 
41 517.21 :rrae.se o.o 64.0 0.03 
4Z 513.21 1707.!1 1.0 64.0 0.02 
43 512.21 1707.!1 ••• 67.1 0.02 
64 515.21 1707.JI o.o 61.0 0.04 
45 517.21 1707.!1 o.o 67.1 0.03 

" 511.21 17116.JI o.o 7J.Z 0.02 
47 512.21 17116.JI o.o 7J.Z 0.02 
41 513.21 17116.!1 o.o 64.0 0.02 

" 514.21 17116.JI o.o 64.0 0.03 
50 515.21 17116.JI o.o 67.1 0.04 
51 517.21 S714.11 o.o 7D.I 0.04 
52 512.21 S715.11 1.0 61.0 0.15 
53 511.21 1716.11 o.o 61.0 0.15 
54 514.21 1716. II o.o 61.0 0.15 
55 515.21 S716.11 o.o 7D.I 0.06 
56 513.21 3717. II o.o 61.0 0.05 
57 514.21 3717. II o.o 61.0 0.05 
5I 512.21 3711.11 o.o 64.0 0.02 
59 516.50 3701.10 0.0 67.7 0.04 .. 511.10 3709.35 o.o 79.3 0.04 
61 514.50 3701.10 o.o ao.5 0.02 
4Z 517.30 3714.40 0.0 76.2 0.04 

JIVE HIGHEST 1•HDUR PART CONCENTRATIONSIIENDING ON JULIAN DAY, MOURl 
(RICROGRAMS/M**3l 

]. 

I I£CEPTOR 1 2 3 4 5 

11 515.98,3710.41) 5.11 1237,12) * 5.01 (105,12) 4.98 (223,16) 4.96 (123,14) 4.96 1213,14) 
Zl 515.1!,3710.48) 5.06 1237,12) 4.98 (223,16) 4.96 (105,12) 4.92 (123,14) 4.1! (187,12) 
31 515.78,3710.38) 4.90 1223,16) 4.81 1187, 12) 4.10 (237,12) 4.n (105,12) 4.68 (180,12) 
4( 515.1!,3710.38) 4.93 (223,16) 4.91 (213,14) 4.87 (237, 12) 4.14 (187, 12) 4.80 (129,14) 
5( 515.68,3710.38) 4.86 (223,16) 4.78 (237, 13) 4.78 (117, 12) 4.73 (180,, l 4.71 (237, 12) 
'' 515.98,3710.38) * 5.12 C243, 12) 4.95 (223,16) 4.93 (213,14) 4.92 (237, 12) 4.84 (105,12> 
7( 511.28,3709.38) 1.79 (192, 17) 1.n (139,14) 1.54 C218,15l 1.54 (199, 8) 1.54 (192,16> 
II 512.28,3709.38) 2.06 (192,17) 1.98 (218,15) 1.96 (192,16) 1.96 (159, 15) 1.79 (233,12> 
9( 513.28,3709.38) 2.25 (238,15) 2.25 (251,15) 2.20 (192,17) 2.14 C326,12l 2.13 c 56,12> 

10( 514.28,3709.38) 2.89 C244,10l 2.11 (238,15) 2.84 (242,10) 2.69 (311,12> 2.68 (223,11) 
11C 515.28,3709.38) 3.34 (214,13) 3.32 (223,11) 3.30 (242,10) 3.20 (144,10) 3.11 (299,12) 
121 518.28,3709.38> 2.95 (213,15) 2.92 (166,16) Z.91 (232,17> 2.19 (232,14> 2.77 (305,12) 
13( 511.28,3701.38) 1.63 (192, 17) 1.47 (215,.15) 1.44 (159, 9) 1.JI ( 68, 17) 1.38 ( 82, 17) 
14( 513.28,3708.38) 1.87 c 5,13) 1.15 (200, 13) 1.15 (200,16) 1.15 (217, 17) 1.13 (233, 12> 
15( 514.28,3708.38) 2.24 (230, 13) 2.23 (230,14) 2.16 C244, 10l 2.15 (214, 13> 2.14 c 5, 13) 
16( 517.28,3708.38) 2.52 (232,15) 2.44 (129, Ill 2.44 ( 92,11) 2.30 ( 37,14) 2.27 (348,14) 

j 17( 513.28,3707.38) 1.62 (166, 18) 1.59 (238,17) 1.59 (200,16) 1.59 (200, 13) 1.54 (180, 9) 
111 512.28,3707.38) 1.49 (238, 17) 1.48 (215, 15> 1.45 (159, 9) 1.40 ( 12,17) 1.40 (200, 13) 
191 515.21,3707.38) 2.13 (230, 13) 2.12 (230,14) 2.05 (242,14) 1.79 (203, 17) 1.75 (179, ll 

. \ 
201 517.28,3707.38) 2.07 C213,17) 1.94 c 92,11) 1.16 (111,17) 1.16 (341,14) 1.84 (180,18) 
ZIC 511,21,3706.38) 1.24 (238,17) 1.24 (215,15) 1.22 (159, 9) 1.16 (294, 14> 1.16 (184,10) 

J 221 512.28,3706.38) 1.36 (238,17) 1.32 (159, 9) 1.28 (166,11) 1.24 c 12, 17) 1.23 (326,15) 
23( 513.28,3706.38) 1.60 (230,13) 1.60 (230,14) 1.45 1238,17) 1.41 (166,11) 1.34 (326,14) 
24( 514.28,3706.38) 1.73 (230,13) 1.73 (230,14) 1.51 (166,18) 1.50 (203,17) 1.41 1308,10) 
25( 515.28,3706.38) 1.12 (230,14) 1.56 (203,17) 1.55 1242,14) 1.52 (202,18) 1.51 1140,12> 
261 517.28,3714.18) 3.62 (212,13) 3.62 (168,16) 3.57 (184,16) 3.56 C226,10l 3.54 1229,16) 
271 512.28,3715.18) 1.91 1238, Ill 1.n (230,17) 1. 71 (220,18) 1.70 (231,17) 1.70 (184,11) 

'I 28! 514.28,3716.18) 1.97 (233,17) 1.95 (253,15) 1.94 C232,13l 1.19 (309,13) 1.12 (167,17) 

~ 29( 515.28,3716.18) 2.16 1233,14) 2.14 1226,12) 2.14 C253,15l 2.13 (135,15) 2.13 (226,16) 
30( 513.28,3717.18) 1.46 (200, 9) 1.44 (233,10) 1.44 (286,16) 1.44 (232,12) 1.43 C201, 9) 

J 
311 514.28,3717.18) 1.58 (167,17) 1.55 (233,10) 1.53 (200, 9) 1.52 1233,17) 1.52 C233,14l 



IZC 112.21,3711.111 1.sr CZZO,UI I.SZ cm,1u I.ZZ czzo. 17) I.U (J49,14) 1.10 em, 131 

JJc s11 .21,3709.311 1.79 U92,17) 1.n cl39, 14) 1.14 C211, 15) 1.14 (199, ., 1.14 Ct92, 16) 

14C 511.21,3709.311 t.79 (192,17) 1.n (139, 14) t.S4 CZ11, 15) t.S4 (199, ., 1.14 Ct92, 16) 

ISC 513.21,3709.31) 1.25 CUI, tS) 1.25 (251, 15) 1.10 Ct92, 17) 1.14 (J26,1Z) z.u c 56, 12) 

16C 514.8,3709.311 1.19 Cl44,t0) ··z.• CUI, 15) 1.14 C242,10) 1.69 (311, tl) 1.611 em, 111 

J7C 515.21,3709.31) 3.14 (214,15) s.sz cm,tu s.so CZ42, 10) s.zo (144, 10) J.tl (299, 12) 

SIC 511.21,3'1111.311 1.63 (192,17) 1.47 CZ1S, IS) t.46 CtS9, 9) t.31 ( 611,17) t.31 C IZ, 17) 

S9C St3.21,3l'OII.31l t.l7 c S,Ul t.IS czoo, 13) I.IS czoo, 16) t.IS (217,17) t.U cl33,121 

40( 514.21,3701.31) 2.14 CZJO,U) 1.u CZJO,t4) 1.16 CZ44, 10) 1.1s Clt4, 131 1.14 c 5,13) 

61( S17.21,37DI.311 I.SZ em, 111 1.46 (tZ9, ,, 1.46 ( tz, ,, I.SO ( S7,t4) 1.17 (341, 14) 

&ZC St3.21,S7117.311 1.62 Ct66, II) 1.59 CUI,I7) t.S9 CIOO,t6) t.S9 CZOO,tJ) t.S4 CtiO, 9) 

63C S12.21,S?D7.311 '·" CUI,17) 1.611 (115, IS) ,_,, ctS9, ,, t.ao C IZ,t7) t.ao (100, 13) 

44( 515.21,3707.311 I.U CZJO,U> 1.11 CZJCI,t4) 1.05 CW,t4) t.79 (103, 17) t.75 Ct79, ., 

63( 517.21,3707.31) 1.07 C213,17) 1.94 ( tz, ,, t.l6 Ctll, 17) 1.16 (341,14) 1.14 CtiO, ,., 

'" 511 .21,3706.31) t.Z4 (UI,17) t.Z4 CZ15, tS) t.zz (159, ,, t.t6 (194,14) 1.16 Ctl4, 10) 

47( 112.21,3706.31) 1.16 CUI, 17) 1.32 cl59, ,, t.ZI (166, Ill t.Z4 c 12,17) I.D (326, 15) 

61( 513.21,3706.31) t.40 CZJ0,13) 1.40 CZJO,t4) t.45 CUI, 17) 1.41 (166,11) t.l4 (326,14) 

49( 514.21,3706.31) 1.7.1 (Z30,13) 1.7.1 CZJ0,14) t.SI Ct66, II) 1.so (103,17) 1.41 (301, 10) 

soc 515.21,3706.31) I.IZ CZJO,t4) 1.56 CZ03,t7) t.55 C26Z,t4) t.sz CZOZ,tll 1.51 (140, 12) 

51( 517.21,3714.11) 3.62 (212, 131 3.62 (1611, 16) :1.57 (114, 16) :1.56 (126, 10) 3.14 CZZ9, 161 

SIC 512.21,3715.111 1.91 CUI, Ill 1.n CZJO, 17) 1.71 CZZO, Ill 1.70 CD1,17) 1.70 Ct14, 11) 

SJ( 511.21,3716.11) 1.47 CUI, 11) 1.16 (220, 9) 1.35 CUD, 17l 1.35 C209, ll 1.35 (201, ,, 

54( 514.21,3716.11) 1.97 (133,17) 1.95 (253, ,,, 1.94 CD2,131 1.19 (309, 13) 1.12 (167, 17) 

sse 515.21,3716.11> 2.16 (133,14) 2.14 (226, 12) 1.14 (253, 15) 2.13 (135,15) 2.13 (226, 16) 

56( 513.21,3717.11) 1.46 (200, 9) 1.44 (233,10) 1.46 (216,16) 1.44 (232, 12) 1.43 (201, 9) 

57( 514.21,3717.111 1.51 (167, 17) 1.55 (233,10) 1.53 CZOD, 9) 1.52 (133, 17) 1.52 (233, 14) 

SIC 512.21,3711,11) 2.37 (220,15) 2.32 (233, ,, 2.22 (220, 17) 2.13 (149, ,,, 2.10 C253, 131 

59( 516.50,3701.10) 2.59 (213, 17) 2.57 (242,14) 2.31 CD2,15) 2.36 ( 92, ,, 2.35 (198, 10) 

40( 511.10,3709.351 3.00 (166,161 2.99 (213, 151 2.94 (132, 171 2.92 (232,14) z.u (305, 12) 

61( 514.50,3701.80) 2.57 (244, 101 2.55 (214,13) 2.53 (242,10) 2.41 (144, 10) 2.42 (311,12) 

62( 517.30,3714.40) 3.35 (1611, 16) 3.35 (212, 13) 3.14 (159, 12) 3.30 (114,16) 3.26 c n,15> 

FIVE NIGHEST 3·MDUR PART CONCENTlATIOMSCCEMDING OM ~LIAN DAY, lOUR) 
CMICROGRAMS/M**3) 

UCEPTOR 1 2 3 4 5 

I ,, 515.98,3710.481 4.23 (230,12) • 3.28 (129,15) 3.13 (110,121 2.55 (237,12) 2.37 (144,121 
.! 

2( 515.18,3710.481 4.19 (230,121 3.14 (180,121 3.09 (187, 121 2.55 (237,12) 2.33 (144,121 

3( 515.78,3710.381 3.11 (180, 121 3.10 (187, 121 3.03 (230,121 2.55 (299,121 2.54 (237,121 

4( 515.18,3710.381 4.04 (230, 121 3.12 (180,121 3.11 (187, 121 2.55 (237,12) 2.21 (123,121 
5( 515.611,3710.38) • 4.67 (180,12) 3.09 (187. 12) 3.03 (230, 12) 2.58 (299,12) 2.53 C237,12l 
6( 515.98,3710.38) 4.08 (230, 12) 3.24 (243, 12) 3.22 (129, 15) 3.13 (180, 12) 2.55 (237,12) 

7( 511.21,3709.38) 1.11 (192, 11) 1.09 (241,12) 0.99 (139,15) 0.93 (199,9) 0.93 C256, Ill 
8( 512.28,3709.38) 1.41 (241,12) 1.34 (192, 18) '·, (199, 18) 1.09 (254,12) 1.07 (159,15) 

9( 513.28,3709.38) '·" (299,15) 1.19 (256,15) 1.30 (245, 9) 1.30 (214, 9) 1.28 (106, 12) 

10( 514.21,3709.38) 2.21 (299,15) 1.60 (256, 12) 1.59 (256,15) 1.54 (311, 12) '·" (106,12) 

11( 515.21,3709.38) 2.79 (110,12) 2.oa (230, 12) 2.06 (299, 121 2.00 (187, 12) 1.12 C237,12l 
12C 518.28,3709.38> 1.82 (213,151 1.71 (307, 151 1.63 ( 76,151 1.62 (136, 15) 1.61 (137, 9) 

13C 511.21,3701.38> 0.99 (192,181 0.111 (256, 18) 0.78 (199,181 0.77 (254,121 0.77 CZ14, 9) 
14( 513.28,37D8.38) 1.58 (299,15) 1.17 (258,15) 1.13 CJII, 121 1.07 (106, 12) 0.98 (274,12) 
15( 514.21,37D8.38) 1.49 (230,15) 1.30 (311, 121 t.D ( 97,15) 1.15 ( 97, 12) 1.12 (123, 9) 

16( 517 .21,3701.38) 1.53 (179,15) 1.43 (143, ,., 1.31 (181, 18) 1.36 (137,15) 1.35 (278, 9) 

17( 513.28,3707.31) 0.93 (311 ,12) 0.111 (299,151 0.15 ( 97,15) 0.79 (274, 121 0.77 c 97,12) 

tiC 512.21,3707.38> 1.09 (299, 15) 0.16 (227, 18) 0.15 (258,15) 0.11 (311, 121 0.76 (106,12) 

19( 515.28,3707.38) 1.41 ( 76, 12) 1.42 (230,15) 1.27 (274,15) 1.12 (214,18) 1.11 (179,9) 

zoe 517.28,3707.38> 1.24 (143,11) 1.24 (181. 18) 1.20 (179,15) 1.04 (339,15) 1.03 (339,12) 

Z1C 511.28,3706.38> 0.10 (227,18) 0.79 (299,15) 0.67 (219, 9) 0.63 (258,15) 0.59 (311 ,12) 

22C 512.28,3706.38) 0.70 (289,15) 0.69 (289, 9) 0.67 (311 ,12) 0.65 (274,181 0.63 (299, 15) 

23( 513.28,3706.38) 1.06 (230,15) 0.76 (311. 12) 0.70 C289, 91 0.69 ( 97,151 0.64 c , ,21) 

24( 514.28,3706.38) 1.15 (230,15) 0.89 (301,12) 0.111 (301, 6) 0.111 (301,24) 0.111 (303, 3) 

zsc 515,28,3706.38) 1.13 c 76,121 1.04 (274,15) 0.96 (300,15) 0.91 (301,12) 0.91 (301. 9) 

I Z6C 517.28,3714.18) 2.34 (226,12) 2.31 (212, 151 2.21 (235,15) 2.00 (229,18) 1.90 (176, 15) 

~ 27( 512.28,3715.18) 1.38 (138;12) 1.31 c 26,12) 1.26 c 39,12) 1.21 (118, 18) 1.20 C238, 121 

zac 514.28,3716.18> 1.25 (148, 12> 1.21 (167, 11) 1.06 (341,12) 1.03 (363,15) 1.00 (107, 12) 

l 
29( 515.28,3716.18) 1.83 (167, 18) 1.69 (247,15) 1.66 (1611,15) 1.40 (226,18) 1.18 C226, 151 



j 

JOe su.21,mr. 111 1 .. cn2,2H 1.16 (281,121 1.16 CJ6S, 151 0.15 cn6, 151 0.15 Cl43, 151 

11( 514.21,J717.111 1.as U67,tll 1.97 cno, 121 0.94 U411, 121 0.91 cn1, 121 0.90 UD,121 

SZC S12.21,J711. til 1.15 (362,151 1.36 (199, 91 1.36 (251,111 I.D C241, Ill 1.20 (2711, 151 

DC 511 .21,J711P.JII l.t1 (192, Ill 1.DP C241,121 1.99 C1S9,151 1.9J (199, 91 0.9J C256, Ill 

J4C 511 .21,J'IOP.JII 1.t1 (192, Ill · I.DP (241, 121 0.99 C1S9,151 o.n (199, 91 1.9J (256, Ill 

sse SI3.21,J711P.JII 1.91 C299,151 1.19 (256,151 1.30 C245, 91 1.30 C214, 91 1.21 (106,121 

36C S14.21,J711P.JII z.za (299, 151 1.10 (256,121 1.59 (256,151 1.54 CJ11, 121 1.49 (106,121 

J7C 515.21,J711P.JII 2.79 (110, 121 z.oa CZJ0,121 2.06 C299, 121 z.oo (117,121 1.12 CZJ7, 121 

SIC 511 .za,:miii.JII 0.99 (192, Ill 1.11 C256,tll 0.71 (199, Ill 0.77 CZ54, 121 0.77 (214, 91 

J9C 513.21,:miii.JII 1.51 (299, 151 1.17 (251,151 1.13 csn, 121 1.07 (106,121 0.91 (274, 121 

IOC S14.21,:miii.JII 1.49 CZJ0,151 1.30 CJ11, 121 1.ZJ ( 97,151 1.15 c 97,121 1.12 UZJ, 91 

41C 517.21,17111.:111 1.53 (179,151 1.41 (141, Ill 1.31 (111, 111 1.36 (117,15) 1.SS em, 91 

4ZC 513.21,3707.:111 1.9J CJII,121 1.11 (299, lSI 0.15 c 97,15) 0.79 (274,121 0.77 C 97,121 

4JC 512.21,3707 .JII • I.DP (299,15) 0.16 (227,111 o.l5 (251,15) 0.11 
""· 121 

0.76 C106, 121 

64( 515.21,J7D7 .:Ill 1.411 c 76, 12) 1.42 (ZJ0,15) 1.27 (274, 151 1.12 (214,111 l.t1 (179, 9) 

65C 517.21,J7D7.SII 1.24 ""· ,., 1.24 C111, II) 1.20 C179, 15) 1.04 CD9,15l 1.as CD9,12l 

l. 46( 511 .21,J706.JI) 0.10 (227, ,., 0.79 (299,15) 0.67 CZIP, 9) 0.61 (251,15) 0.59 (311, 12) 

47( 512.21,3706.:11) 0.70 (219,15) 0.69 (ZIP, 9) 1.67 csn, 121 0.65 C274, Ill 0.61 C299,15) 

41C SU.21,J706.Jil 1.06 CZJ0,15l 0.76 (J11, 12) 1.70 (219, 9) 0.69 c 97,15) 0.64 c 11,21) 

49( 514.21,3706.:11) 1.15 cao, 15> 0.19 (301, 12) 0.11 (301, 61 0.11 (301,24) 0.11 C303, 31 

soc 515.21,3706.31) 1.13 c 76,121 1.04 (274, 15) 0.96 CJOO,I5l 0.91 (301,12) 0.91 (301, 9) 

51( 517.21,3714.11) 2.34 (226, 12) 2.31 C212, 151 2.21 CZJ5,151 2.00 (229,11) 1.90 (176, 151 

SZC 512.21,3715.111 1.31 (131,121 1.31 c 26, 12) 1.26 c 39, 12) 1.21 (Ill, 11) 1.20 CZSI,IZI 

sse 511.21,3716.11> 0.99 (131, 12) 0.92 c 26,12) 0.11 ( 39, 12) 0.11 CZSI, 12) 0.77 (261, 9) 

54( 514.21,3716.111 1.25 (141,12) 1.21 Cl67, Ill 1.06 (341,121 1.03 (361, 151 1.00 (107, 12) 

sse 515.21,3716.11> 1.13 (167, Ill 1.69 (247,15) 1.66 (161,15) 1.40 (226, Ill 1.11 (226, 151 

56( 513.21,3717.11) 0.19 (112,21) 0.16 C211,1ZI 0.16 (361, 151 0.15 (116, 151 0.15 (343,15) 

57( 514.21,3717.11) 1.03 (167, II) 0.97 CliO, 121 0.94 (141, 121 0.91 (111, 121 0.90 (133,121 

SIC 512.21,3711.111 1.15 (362,151 1.36 (199, 9) 1.36 CZSI, Ill I.D CZ41, Ill I.ZO C270,15) 

59( 516.50,3701.101 1.92 (269, 121 1.71 (117, 15) 1.65 CIZJ, 151 1.36 (111, Ill 1.34 c 91,111 

IOC 511. 10,3709.35) 2.36 (104,15) 1.17 C213, 15) 1.72 (307, 15) 1.67 c 76,151 1.67 (136,15) 

. : 61( 514.50,3708.10) '·" (230,15) 1.45 (311, 12) 1.39 c 97,15) 1.31 (230, 12) 1.37 CZ56, 12) 
,. 62( 517.30,3714.40) z. 10 (212, 15) 1.97 (235, 15) 1.19 C229,11l 1.77 (176,151 1.76 (155,15) 
I. 

FIVE NIGHEST I•HCUR PART CONCENTRA~IONS((EMDING ON JULIAN DAY, NCUR) 
(MICRDGRAMS/M*031 

IECEPTIIR 1 2 3 4 5 

I( 515.91,3710.41) 1.71 (230,16) 1.52 (110,161 1.43 (123,16) 1.41 (129,16) 1.17 (275,16) 

2( 515.11,3710.41) 1.70 (230, 16) 1.52 (110,16) 1.43 (123,16) 1.16 (117, 16) 1.09 (223,16) 
J( 515.71,3710.31) 1.53 (110,16) 1.31 (123,16) 1.29 (230,16) 1.16 (187,16) 1.12 (275,16) 

4( 515.11,3710.31) 1.67 (230,16) 1.53 (110,16) 1.42 (123,16) 1.16 (117, 16) 1.10 (275,16) 
5( 515.61,3710.38) • 2.12 CiBO, 16) • i.SS (237,16) 1.30 (230,16) 1.19 (167,16) 1.14 (275,16) 

6( 515.91,3710.311 1.61 (230,16) 1.53 (110,16) 1.43 (123, 161 1.41 (129,161 1.22 (243,16) 

7( 511.28,3709.311 0.47 (362,16) 0.44 (199,16) 0.43 (256,24) 0.41 (241,16) 0.41 (245,16) 

' IC 512.21,3709.311 0.79 (106,161 0.60 (159,16) 0.53 (241,16) 0.50 (245,16) 0.46 (199,161 
r 9( 513.21,3709.311 1.26 (256,16) 0.72 (299,16) 0.55 (199,16) 0.52 ( 64,16) 0.50 ( 56,16) 

10( 514.21,3709.31) 1.49 CZ56,16l 1.11 (299,16) 0.91 c 64,16) 0.76 (110,16) 0.71 (219,16) 
II( 515.21,3709.31) 1.37 (180, 16) 1.29 ( 97,16) 1.26 C275,16l 1.24 CZJ0,16l 1.01 (237,16) 

12( 511.28,3709.31) 1.25 (307,16) 1.24 (151,16) 0.99 (166,16) 0.91 (104,16) 0.19 ( 21,16) 

13( 511.21,3708.31) 0.62 (106, 16) 0.56 (256,16) 0.51 C227,16l 0.44 (159,16) 0.42 ( 74, ll 
14( 513.21,3708.38) 0.90 (256,16) 0.64 ( 64,16) 0.62 C219,16l 0.59 (299,16) 0.51 (258,16) 

15( 514.21,3708.38) 0.91 (230, 16) 0.19 ( 97,16) 0.79 CZI9,161 0.74 (311,16) 0.65 (256,16) 

16( 517.21,3708.38) 0.95 (339,16) 0.12 (179,16) 0.77 (354,16) 0.76 c 43, 16) 0.76 (114,16) 

17( 513.28,3707.38) 0.61 ( 97, 16) 0.59 (219,16) 0.54 (311,16) 0.53 (256,16) 0.47 (299,16) 

18( 512.21,3707.31) 0.51 (256,16) 0.52 (219,16) 0.47 c 64,16) 0.41 (299,16) 0.37 (200,16) 

19( 515.21,3707.38) 0.97 (301,16) 0.94 (301,24) 0.19 (230,16) 0.14 (301, ll 0.13 (275,16) 

zoe 517.21,3707.31> 0.78 (339,16) 0.77 (358,16) 0.62 (354,16) 0.62 (271,16) 0.62 (179,16) 

21( 511.28,3706.38) 0.40 CZS6,16l 0.39 (289,16) 0.36 (274,24) 0.31 ( 73,16) 0.30 (227,24) 

22( 512.28,3706.38) 0.66 (289,16) 0.49 (274,24) 0.47 (256,16) 0.43 ( 97, 16) 0.37 ( 73,16) 

\ 23( 513.28,3706.38> 0.58 (230,16) 0.58 ( 97, 16) 0.51 (289,16) 0.47 ( 46, ll 0.45 (311. 16) 

iiiil 24( 514.28,3706.38) 0.66 (301, ll 0.66 (301 ,16) 0.66 (301,24) 0.64 (230,16) 0.63 ( 97,16) 

zsc 515.28,3706.38) 0.91 (301,16) 0.90 (301,24) 0.79 C301, ll 0.79 (302,24) 0.76 ( 20,16) 

26( 517.28,3714.11> 1.13 (153,16) 1.10 (146,16) 1.07 (131 ,16) 1.03 (156,16) 1.02 (152,16) 

27( 512.28,3715.18) 0.17 (39,16) 0.71 ( 96,16) 0.70 ( 65,16) 0.70 (138, 16) 0.66 (201, 16) 



• 
! 

' 

IIC SU.II,Jnl.11l 1.71 CS41,t6) 1.72 (149,16) 1.66 (116,16) 0.64 (148,16) 1.64 c 53, 16) 
19( 515.11,:1716.11) 0.90 (226, 16) 1.74 ctl6, 16) 1.n CS22,14) 1.61 CSI:S,I6l 1.66 c 54, I) 
eoc SI:S.a,m7. ,., 1.67 CS4J,16) 0.62 CZII, 16) 1.54 (146,14) 0.53 (544, 16) I.S:S C:SI2,16) 
SIC 514.21,J717.11) 1.64 (Ill, 16) 1.59 CSI:S,14) 1.59 (141,16) 1.57 c 53, 16) 1.56 (Ill, 16) 
RC StZ.II,J711. 11) 1.76 CS62, ,., •'1.57 c 71,16) 0.55 c 11,16) 1.49 (141,16) 1.47 (199,16) 

I. DC 511 .21,:s?W.Jil 1.47 CS62,16) 0.44 ct99,16) 1.0 (256,24) 1.41 (141, 16) 1.41 (245,16) 
14C Ill .21,J?W.JI) 1.47 CS62, 16) 1.44 (199, 16) 1.0 (256,24) 0.41 (141,16) 0.41 (245,16) 
DC SI:S.21,37DP.Jil 1.16 C256,16) 1.72 (299,16) 1.55 (199,16) 0.52 c 64,16) o.so c 56,16) 
J6( 514.21,J?W.JI) 1.49 C256,16) 1.11 (299,16) 1.91 c 64,16) 1.76 Cle0,16) 1.n (219,16) 
17( 515.21,J?W.JI) 1.17 (110,16) 1.19 ( 97,16) 1.16 (275,16) 1.14 (ZS0,16) 1.11 CZ:S7,16l 
sac sn .21,:miii.JI) 0.62 (106,16) 1.56 C256,t6) 1.51 (227,16) 0.44 (159,16) 0.42 c 74, I) 
SPC SI:S.21,J71111.JI) 1.90 C256, 16) 1.64 c 64, 16) 1.62 (119,16) 0.59 (299,16) 0.51 (258,16) 
40( 514.21,37111.11) 1.90 CZSO, 16) 0.19 c 97,16) 0.79 (219,16) 1.74 CSII, 16) 0.65 (256,16) 
41( 517.21,37111.JI) 1.95 CS:S9,16) o.az ct79,16) 1.77 (554,16) 0.76 c 0,16) 1.76 (114,16) 
42C SI:S.21,S7D7.11) 1.61 c 97, 16) 1.59 CZI9,16) 1.54 CSII, 16) I.S:S (256;16) 1.47 (299,16) 
0( 512.21,S7D7.JI) 1.11 (256, 16) 1.52 (119,16) 1.47 c 64,16) 0.41 (299,16) 1.17 (200,16) 
44( 515.21,S7D7.11) 1.97 (101,16) 1.94 CSII,I4) 0.19 (ZS0,16) 1.14 CSOI, I) 1.13 (275,16) 
6SC 517.21,S7D7.11) 1.71 CSS9,16) 1.77 CS51,16) 0.62 (554,16) 1.62 (271,16) 0.62 (179,16) 
46( 511 .21,3706.11) 0.40 (256,16) I.S9 (219,16) 1.16 (274,24) 1.11 c 71, 16) O.SI (227,24) 
47C 512.21,3706.11) 1.66 (219,16) 1.49 (274,24) 1.47 (256,16) o.o ( 97,16) O.S7 c 71,16) 
48( SI:S.U,:S706.11) o.s8 CZ:S0,16) 1.51 ( 97,16) 1.51 (219,16) 0.47 c 46, ., 0.45 (311,16) 

' 4PC S14.21,:S706.11l 0.66 (301, 8) 0.66 (301,16) 0.66 CSDI,I4) 0.64 (230,16) 0.63 ( 97,16) 
soc 515.21,3706.11) 0.91 ' (301,16) 0.90 (301,24) 0.79 CSDI, I) 0.79 (302,24) 0.76 ( 20, 16) 
SIC 517.28,:S714.18) 1.13 (153,16) 1.10 (146, 16) 1.07 CI:SI, 16) I.DS (156,16) 1.02 (152,16) 
52( 512.28,3715.18) 0.17 c 39,16) 0.71 c 96,16) 0.70 c 65,16) 0.70 (111,16) 0.66 (201,16) 
s:sc 511.28,3716. 18) 0.64 ( 39, 16) 0.56 C272, ll 0.52 (116,24) 0.51 C:SII, 16) 0.51 ( 51,16) 
54( 514.21,3716.11) 0.7! (341, 16) 0.72 (249, 16) 0.66 (126, 16) 0.64 (148, 16) 0.64 ( 53,16) 
55( 515.28,:S716.11) 0.91 (226,16) 0.74 (126, 16) 0.71 (322,24) 0.61 (31:S,I6) 0.66 C 54, ll 
56( 513.28,3717.11) 0.67 (343, 16) 0.62 (211, 16) 0.54 (246,24) 0.53 (344, 16) 0.53 (312,16) 
57( 514.28,3717.11) 0.64 (211,16) 0.59 (313,24) 0.59 (141, 16) 0.57 ( 53,16) 0.56 (111,16) 
sac 512.28,3711.18> 0.76 CJ62, 16) 0.57 c 71,16) 0.55 ( 11,16) 0.49 (241, 16) 0.47 (199, 16) 
59( 516.50,3708.10) 1.45 (269,16) 0.92 (129, 16) 0.13 (302,24) 0.74 ( 76, 16) 0.74 ( 37,16) •oc sta.10,3709.35> 1.26 (307,16) 1.23 (104, 16) 1.02 (166,16) 0.93 (158,16) 0.14 c 21,16) 
,1( 514.50,3701.80) 1.07 (230, 16) 1.02 ( 97,16) o.u (289,16) 0.11 (311,16) 0.71 (256, 16) 
62( 517.:50,3714.40) 1.09 C15:S, 16l 1.02 (146, 16) 0.99 (156,16) 0.97 (190,16) 0.96 (285,16) 

FIVE NIGHEST 24•HOUR PART CONCENTRATIONSCCENDING ON JULIAN OAT, HOUR) 
(MICROGRAMS/M003) 

UCEPTOR 1 2 3 4 5 

IC 515.98,3710.48) 0.57 (110,24) 0.57 (230,24) 0.41 (123,24) 0.47 (129,24) 0.40 (275,24) 
2C 515.18,3710.48> 0.58 (110,24) 0.57 CZ:S0,24l 0.48 (123,24) 0.39 (187,24) 0.36 (223,24) 
3( 515.78,3710.:S8) 0.59 (180,24) 0.54 (123,24) 0.43 (230,24) 0.39 (117,24) 0.38 (275,24) 
4( 515.18,3710.38) 0.59 (180,24) 0.56 (230,24) 0.41 (123,24) 0.39 (187,24) 0.37 (275,24) 
5( 515.61,3710.31) 0.79 (110,24) 0.52 (237,24) o.o (Z:S0,24) 0.40 (187,24) O.:S9 (275,24) 
6( 515.98,3710.31) 0.59 (110,24) 0.56 (230,24) 0.41 CIZ:S,24l 0.47 (129,24) 0.41 (243,24) 
7( 511.21,3709.38) 0.31 (199,24) 0.31 (256,24) 0.11 c 74,24) 0.17 ( 14,24) 0.16 (251,24) 
IC 512.28,3709.38) 0.33 (256,24) 0.32 (199,24) o.:so (106,24) 0.26 ( 64,24) 0.24 (258,24) 
9( 513.28,3709.38) 0.56 (256,24) 0.29 (299,24) o.za ( 64,24) 0.21 (199,24) 0.21 (123,24) 

toe 514.21,3709.38> 0.54 (256,24) 0.44 (299,24) 0.35 (123,24) 0.31 (2ZS,24) 0.31 c 64,24) 
IIC 515.28,3709.38) 0.56 (180,24) 0.51 (301,24) 0.45 ( 97,24) 0,44 (275,24) 0.41 (230,24) 
12( 518.28,3709.38) 0.51 (158,24) 0.49 ( 42,24) 0.43 (307,24) 0.37 (335,24) 0.34 (232,24) 
13C 511,21,:S7D8.38) 0.36 (256,24) 0.27 (227,24) 0.25 (258,24) 0.25 (106,24) 0.20 ( 64,24) 
14( 513.28,3708.38) O.:S3 (256,24) 0.29 c 64,24) 0.29 (299,24) 0.27 (274,24) 0.26 (289,24) 
15( 514.21,3708.38) 0.33 ( 97,24) 0.33 (230,24) 0.32 (219,24) o.2a (256,24) 0.27 (311,24) 
16( 517.21,3708.38) 0.43 (179,24> 0.35 (358,24) 0.34 (163,24) 0.34 (271,24) 0.33 (137,24) 
17( 513.28,3707.38> 0.31 (274,24) 0.28 (289,24) 0.27 (299,24) 0.26 ( 97,24) 0.25 (256,24) 
II( 512.28,3707.38> 0.26 (274,24) 0.26 (256,24) 0.26 (299,24) 0.24 (289,24) 0.21 (227,24) 
19( 515.28,3707.38) • 0.92 (301 ,24) 0.65 (302,24) 0.46 (300,24) 0.43 ( 2,24) 0.37 ( 20,24) 
zoe 517.28,3707.38) 0.44 (179,24) 0.43 (303,24) 0.35 (336,24) 0.34 ( 31,24) 0.33 (358,24) 
21( 511.21,3706.38) 0.24 (299,24) 0.23 (274,24) 0.21 (289,24) 0.20 (256,24) 0.20 (227,24) 
22( 512.28,3706.38) 0.33 (274,24) 0.30 (289,24) 0.24 (256,24) 0.22 (299,24) 0.21 ( 7!,24) 
23( 513.28,3706.38) 0.30 (274,24) 0.26 (289,24) 0.25 (301 ,24) 0.24 ( 97,24) 0.23 ( 32,24) 
24( 514.28,3706.38> 0.66 (301 ,24) 0.34 ( 11,24) 0.30 ( 32,24) 0.29 (274,24) 0.28 (302,24) 
25C 515.28,3706.38> 0.17 (301,24) • 0.66 (302,24) 0.49 (300,24) 0.45 ( 2,24) 0.38 ( 20,24) 
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- SCREEN·1.1 IIDDEL lUll-
- VERSIIIII DATED 18300-

JmlNATIDIIAL PAPEI COMPANY • I:AIIlEN, ARIWISAS • IIQX SCREEN 

IIIFLE TERRAIN IIIPIITS: 
SCUICE TYPE • POINT 
EIIISSIIIII lATE (GJS) • 10.43 
ITACK HEIGHT (II) • 22.86 
ITK INSIDE DIAII (II) • 3.42 
ITK EXIT VELOCITY (11/S)• 16.61 
ITK GAS EXIT TEIIP (K) • 427.59 
AIIBIENT AIR TEIIP (K) • 293.00 
IECEPTOR HEIGHT (II) • .00 
!OPT (1oURB,2ciUR) • 2 
IIJILDING HEIGHT (II) • 13.60 
MIN HORIZ ILDG DIM (H) • 49.02 
IIAX HORIZ BLDG DIM (H) • 93.79 

- FULL METEOROLOGY *** 

********************************** 
*** SCREEN AUTOMATED DISTANCES *** 
****************************-***** 

... TERRAIN HEIGHT OF .OD II ABOVE STACK BASE USED FOR FOLLOWING DISTANCES *** 

DIST CONC U10M USTK MIX HT PLUME SIGMA SIGMA 
(II) (UG/11**3) STAB (11/S) (11/S) (H) HT (II) y (H) Z (M) DWASH 

............... 

1. .0000 0 .o .0 .o .o .0 .0 NA 
100. 215.4 4 20.0 22.6 5000.0 25.7 8.5 13.7 HS 
zoo. 129.1 4 20.0 22.6 5000.0 30.5 16.0 18.6 HS 
300. 82.94 4 20.0 22.6 5000.0 34.4 23.1 21.7 HS 
400. 60.48 4 20.0 22.6 5000.0 38.0 30.0 24.7 HS 
500. 47.18 4 20.0 22.6 5000.0 41.3 36.8 27.6 HS 
600. 38.38 4 20.0 22.6 5000.0 44.3 43.4 30.4 HS 
700. 32.13 4 20.0 22.6 5000.0 47.2 49.9 33.1 HS 
800. 25.69 4 20.0 22.6 5000.0 50.0 56.3 33.7 HS 
900. 22.58 4 20.0 22.6 5000.0 52.2 62.7 35.8 HS 

1000. 21.66 4 20.0 22.6 5000.0 52.2 68.8 37.7 HS 
1100. 20.69 4 20.0 22.6 5000.0 52.2 75.0 39.5 HS 
1200. 19.72 4 20.0 22.6 5000.0 52.2 81.0 41.3 HS 
1300. 18.76 4 20.0 22.6 5000.0 52.2 87.1 43.1 HS 
1400. 17.84 4 20.0 22.6 5000.0 52.2 93.1 44.8 HS 
1500. 16.96 4 20.0 22.6 5000.0 52.2 99.0 46.5 HS 
1600. 16.12 4 20.0 22.6 5000.0 52.2 105.0 48.1 HS 
1700. 15.34 4 20.0 22.6 5000.0 52.2 110.8 49.7 HS 
1800. 14.60 4 20.0 22.6 5000.0 52.2 116.7 51.3 HS 
1900. 14.11 4 15.0 17.0 4800.0 65.4 122.8 53.6 HS 
2000. 13.65 4 15.0 17.0 4800.0 65.4 128.6 55.1 HS 
2100. 13.19 4 15.0 17.0 4800.0 65.4 134.4 56.6 HS 
2200. 12.75 4 15.0 17.0 4800.0 65.4 140.1 58.1 HS 
2300. 12.32 4 15.0 17.0 4800.0 65.4 145.8 59.6 HS 
2400. 11.91 4 15.0 17.0 4800.0 65.4 151.5 61.0 HS 
2500. 11.52 4 15.0 17.0 4800.0 65.4 157.1 62.5 HS 
2600. 11.14 4 15.0 17.0 4800.0 65.4 162.8 63.9 HS 
2700. 1o.n 4 15.0 17.0 4800.0 65.4 168.4 65.3 HS 
2800. 10.42 4 15.0 17.0 4800.0 65.4 174.0 66.0 HS 
2900. 10.09 4 15.0 17.0 4800.0 65.4 179.6 67.3 HS 

i ' 3000. 9.m 4 15.0 17.0 4800.0 65.4 185.1 68.6 HS - 3500. 8.740 4 10.0 11.3 3200.0 91.8 213.1 76.2 HS 
4000. 8.174 5 3.0 4.0 5000.0 122.3 181.3 57.3 NO 

i 4500. 8.757 5 2.0 2.7 5000.0 136.7 201.7 62.0 NO 



51100. 9.211 5 2.0 2.7 5000.0 136.7 221.3 64.5 110 
5500. 9.567 5 2.0 2.7 5000.0 136.7 240.6 66.9 110 
6000. 10.05 5 1.0 1.3 5000.0 166.3 261.0 73.6 110 
6500. 10.41 5 1.0 1.3 5000.0 166.3 210.0 75.7 110 
7000. 10.15 5 1.0 1.3 5000.0 166.3 291.1 77.7 110 
7500. 11.15 5 1.0 1.3 5000.0 166.3 317.4 79.7 110 
1000. 11.39 5 1.0 1.3 5000.0 166.3 336.0 11.7 110 
1500. 11.59 5 1.0 1.3 5000.0 166.3 354.4 13.6 110 
9000. 11.74 5 1.0 1.3 5000.0 166.3 372.7 15.4 110 
9500. 11.16 5 1.0 1.3 5000.0 166.3 390.9 17.3 110 

10000. 11.94 5 1.0 1.3 5000.0 166.3 409.0 19.1 110 
15000. 11.31 5 1.0 1.3 5000.0 166.3 514.1 104.0 110 
20000. 10.25 5 1.0 1.3 5000.0 166.3 753.4 116.7 110 
25000. 1.995 5 1.0 1.3 5000.0 166.3 916.6 125.7 110 
50000. 7.979 5 1.0 1.3 5000.0 166.3 1075.3 133.7 NO 
40000. 6.993 6 1.0 1.6 5000.0 135.5 920.1 11.1 110 
50000. 6.276 6 1.0 1.6 5000.0 135.5 1117.9 15.5 110 

IIAXIIUI 1-IIR COIICEIITRATIOII AT OR IETOIIO 1 • II: 
41. 217.5 4 20.0 22.6 5000.0 22.2 3.9 9.7 HS 

DIIASH• MEANS NO CALC IIADE (CDNC • 0.0) 
DWASH•ND MEANS NO BUILDING DDWNWASH USED 
DWASH•HS MEANS HUBER·SNYDER DDWNWASH USED 
DWASH•SS MEANS SCHULMAN·SCIRE DDWNWASH USED 
DWASH•NA MEANS DDWNWASH NOT APPLICABLE, X<3*LB 

********************************* 
*** SCREEN DISCRETE DISTANCES *** 
********************************* 

*** TERRAIN HEIGHT OF .00 M ABOVE STACK BASE USED FOR FOLLOWING DISTANCES *** 

DIST CDNC U1011 USTK MIX HT PLUME SIGMA SIGMA 
(M) (UG/M**3) STAB (M/S) (M/S) (M) HT (M) y (M) Z (M) 

......................... 

60. 253.8 4 20.0 22.6 5000.0 23.4 5.4 11.0 

DWASH• MEANS NO CALC MADE (CDNC • 0.0) 
DWASH•ND MEANS NO BUILDING DOWNWASH USED 
DWASH•HS MEANS HUBER·SNYDER DOWNWASH USED 
DWASH•SS MEANS SCHULMAN·SCIRE DDWNWASH USED 
OWASH•NA MEANS OOWNWASH NOT APPLICABLE, X<3*LB 

*** CAVITY CALCULATION · 1 *** *** CAVITY CALCULATION - 2 *** 
CDNC (UG/M**3l • .0000 CDNC (UG/M**3) • .oooo 
CRIT WS 81011 (M/Sl • 99.99 CRIT WS 81011 (M/S) • 99.99 
CRIT WS i HS (M/S) • 99.99 CRIT WS 8 HS (M/Sl • 99.99 
DILUTION WS (M/Sl • 99.99 DILUTION WS (M/S) • 99.99 
CAVITY HT (Ml • 13.80 CAVITY HT (M) • 13.60 
CAVITY LENGTH (M) • 60.25 CAVITY LENGTH (Ml • 45.13 
ALDNGWIND DIM (Ml • 49.02 ALDNGWIND DIM (Ill • 93.79 

CAVITT COliC NOT CALCULATED FOR CRIT WS > 20.0 M/S. CDNC SET • 0.0 

*************************************** 
***SUMMARY OF SCREEN MODEL RESULTS*** 
*************************************** 

CALCULA Tl ON 
PROCEDURE 

MAXCDNC 
(UG/M**3) 

DIST TO TERRAIN 
MAX (M) HT (M) 

SIMPLE TERRAIN 287.5 41. 0. 

i************************************************** 

DWASH 

HS 
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... ICREEN·1.1 MaDEL RUN ... 

... V!RSION DATEO 18300-

lmRNATIONAL PAPER COMPANY • CAIIIEN, ARKANSAS • CO SCREEN 

IIII'LE TERRAIN INPUTS• 
IIIURCE TYPE • POINT 
EIIISSION RATE CG/S) • 6.5D7 
STACK NEIGHT (M) • 22.86 
STK INSIDE DIAN (M) • 3.42 
STK EXIT V!LOCITY CM/S)o 16.61 
STK GAS EXIT TEMP CKl • 427.59 
AMBIENT AIR TEMP (K) • 293.00 
RECEPTOR HEIGHT (M) • .00 
!OPT (1-uRB,Z•RURl • 2 
IUILDING HEIGHT CM) • 13.60 
MIN HDRIZ BLDG DIM (M) • 49.02 
MAX NDRIZ BLDG DIM (M) • 93.79 

... fULL METEOROLOGY ... 

********************************** 
- SCREEN AUTOMATED DISTANCES *** 
********************************** 

... TERRAIN HEIGHT OF .DO M ABOVE STACK BASE USED FOR FOLLOWING DISTANCES *** 

DIST CONC U10N USTK MIX HT PLUME SIGMA SIGMA 
(M) CUG/M**3) STAB (M/S) (M/S) (M) HT (M) y (M) Z (M) DWASH 

................... 

1. .oooo 0 .0 .o .o .o .0 .0 NA 
100. 134.3 4 20.0 22.6 5000.0 25.7 8.5 13.7 HS 
zoo. 80.53 4 20.0 22.6 5000.0 30.5 16.0 18.6 HS 
300. 51.73 4 20.0 22.6 5000.0 34.4 23.1 21.7 HS 
400. 37.72 4 20.0 22.6 5000.0 38.0 30.0 24.7 HS 
500. 29.42 4 20.0 22.6 5000.0 41.3 36.8 27.6 HS 
600. 23.93 4 20.0 22.6 5000.0 44.3 43.4 30.4 HS 
700. 20.04 4 20.0 22.6 5000.0 47.2 49.9 33.1 HS 
100. 16.02 4 20.0 22.6 5000.0 50.0 56.3 33.7 HS 
900. 14.08 4 20.0 22.6 5000.0 52.2 62.7 35.8 HS 

1000. 13.51 4 20.0 22.6 5000.0 52.2 68.8 37.7 HS 
1100. 12.91 4 20.0 22.6 5000.0 52.2 75.0 39.5 HS 
1200. 12.30 4 20.0 22.6 5000.0 52.2 81.0 41.3 HS 
1300. 11.70 4 20.0 22.6 5000.0 52.2 87.1 43.1 HS 
1400. 11.13 4 20.0 22.6 5000.0 52.2 93.1 44.8 HS 
1500. 10.58 4 20.0 22.6 5000.0 52.2 99.0 46.5 HS 
1600. 10.06 4 20.0 22.6 5000.0 52.2 105.0 48.1 HS 
1700. 9.566 4 20.0 22.6 5000.0 52.2 110.8 49.7 HS 
1800. 9.105 4 20.0 22.6 5000.0 52.2 116.7 51.3 HS 
1900. 8.800 4 15.0 17.0 4800.0 65.4 122.8 53.6 HS 
2000. 8.511 4 15.0 17.0 4800.0 65.4 128.6 55.1 HS 
2100. 8.228 4 15.0 17.0 4800.0 65.4 134.4 56.6 HS 
2200. 7.952 4 15.0 17.0 4800.0 65.4 140.1 58.1 HS 
2300. 7.686 4 15.0 17.0 4800.0 65.4 145.8 59.6 HS 
2400. 7.429 4 15.0 17.0 4800.0 65.4 151.5 61.0 HS 
2500. 7.182 4 15.0 17.0 4800.0 65.4 157.1 62.5 HS 
2600. 6.945 4 15.0 17.0 4800.0 65.4 162.8 63.9 HS 
2700. 6.717 4 15.0 17.0 4800.0 65.4 168.4 65.3 HS 
2800. 6.501 4 15.0 17.0 4800.0 65.4 174.0 66.0 HS 
2900. 6.294 4 15.0 17.0 4800.0 65.4 179.6 67.3 HS 
3000. 6.097 4 15.0 17.0 4800.0 65.4 185.1 68.6 HS b 3500. 5.451 4 10.0 11.3 3200.0 91.8 213.1 76.2 HS 
4000. 5.098 5 3.0 4.0 5000.0 122.3 181.3 57.3 NO 
4500. 5.461 5 2.0 2.7 5000.0 136.7 201.7 62.0 NO 



!1000. 5.749 5 2.0 2.7 5000.0 136.7 221.3 64.5 110 
5500. 5.967 5 2.0 2.7 5000.0 136.7 240.6 66.9 110 
6000. 6.268 5 1.0 1.3 5000.0 166.3 261.0 73.6 110 
6500. 6.537 5 1.0 1.3 5000.0 --166.3 280.0 75.7 110 
7000. 6.764 5 1.0 1.3 5000.0 166.3 298.8 77.7 110 
7500. 6.952 5 1.0 1.3 5000.0 166.3 317.4 79.7 110 
1000. 7.105 5 1.0 1.3 5000.0 166.3 336.0 81.7 NO 
1500. 7.228 5 1.0 1.3 5000.0 166.3 354.4 13.6 110 
1000. 7.323 5 1.0 1.3 5000.0 166.3 372.7 85.4 110 
9500. 7.395 5 1.0 1.3 5000.0 166.3 390.9 87.3 110 

10000. 7.445 5 1.0 1.3 5000.0 166.3 409.0 89.1 110 
15000. 7.095 5 1.0 1.3 5000.0 166.3 584.8 104.0 110 
20000. 6.390 5 1.0 1.3 5000.0 166.3 753.4 116.7 110 
25000. 5.610 5 1.0 1.3 5000.0 166.3 916.6 125.7 NO 
30000. 4.976 5 1.0 1.3 5000.0 166.3 1075.3 133.7 NO 
40000. 4.361 6 1.0 1.6 5000.0 135.5 920.8 81.1 NO 
50000. 3.914 6 1.0 1.6 5000.0 135.5 1117.9 as.5 NO 

IIIXIIUI 1•HR CONCENTRATION AT OR BEYONO 1. II: 
41. 179.3 4 20.0 22.6 5000.0 22.2 3.9 9.7 HS 

OWASH• !lEANS NO CALC MADE CCONC • 0.0) 
DWASH=NO MEANS NO BUILDING DOWWWASH USED 
DWASH•HS MEANS HUBER-SNYDER DOWWWASH USED 
DWASH•SS MEANS SCHULMAN-SCIRE DOWNWASH USED 
DWASH•NA !lEANS DOWNWASH NOT APPLICABLE, Xc3*LB 

********************************* 
· *** SCREEN DISCRETE DISTANCES *** 

********************************* 

*** TERRAIN HEIGHT OF .OD M ABOVE STACK BASE USED FOR FOLLOWING DISTANCES *** 

DIST COliC U1DM USTK MIX HT PLUME SIGMA SIGMA 
(M) (UG/M**3) STAB (M/S) (M/S) (M) HT (M) y (M) Z (M) DWASH 

..................... 

60. 158.3 4 20.0 22.6 5000.D 23.4 5.4 11.0 HS 

DWASH• MEANS NO CALC MADE (CONC • 0.0) 
DWASH•NO MEANS NO BUILDING DOWNWASH USED 
DWASH•HS MEANS HUBER-SNYDER DOWWWASH USED 
DWASH•SS MEANS SCHULMAN-SCIRE DOWNWASH USED 
DWASH•NA IIEANS DOWNWASH NOT APPLICABLE, Xc3*LB 

*** CAVITY CALCULATION - , *** *** CAVITY CALCULATION - 2 *** 
COliC (UG/11**3) • .0000 COliC (UG/M**3) • .ODDO 
CRIT WS 81011 (M/S) • 99.99 CRJT WS i10M (M/S) • 99.99 
CRIT WS i HS (M/S) • 99.99 CRIT WS i HS (M/S) = 99.99 
DILUTION WS (M/S) • 99.99 DILUTION WS (M/S) • 99.99 
CAVITY HT (M) • 13.80 CAVITY HT (M) • 13.60 
CAVITY LENGTH (M) = 60.25 CAVITY LENGTH (M) • 45.13 
ALONGWIND DIM (M) • 49.02 ALONGWIND DIM (M) = 93.79 

CAVITY COliC NOT CALCULATED FOR CRIT WS > 20.0 M/S. CONC SET • 0.0 

*************************************** 
*** SUMMARY OF SCREEN MODEL RESULTS *** 
*************************************** 

CALCULATION MAXCONC DIST TO TERRAIN 
PROCEDURE (UG/M**3) MAX (M) HT (M) 

; ............................. .. ..................... 
,.j!IMPLE TERRAIN 179.3 41 • 0. 

••••••••••••••••••••••••••••••••••••••••••••••••••• 
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to Permit Application for 

International Paper Company 
Camden, Arkansas 

1. Air Quality Monitoring Data 

Representativeness of the air quality in the region surrounding the 
Camden plant should be well established. The source must demonstrate 
that results of a monitoring program conducted for the proposed 
modification are adequate to measure maximum concentrations in the 
source impact area. Monitor location, number of monitors, quality and 
completeness of data are important considerations. 

2. Dispersion Modeling 

The applicant should use an approved dispersion model that is well
suited for the particular situation in question. Determining the 
options to be employed in the appropriate model is a critical factor 
in obtaining reliable ground-level pollutant concentrations. The 
applicant should specify the type of EPA model used, location and 
number of years of meteorological data and the options integrated 
into the model. EPA generally recommends five years of meteorological 
data for use in its models. A review of tall buildings and terrain 
features near the proposed emission points that considers all possible 
downwash effects must also be conducted. The Good Engineering Practice 
(GEP) stack height regulations and their accompanying technical support 
documents provide specific guidance on identifying potential downwash 
problems. 

3. BACT Analysis 

The BACT analysis is an important step in the PSD review process. 
A BACT analysis and the results it produces provides the majority of 
the input data for the air quality analysis and the additional impacts 
analysis. Before a BACT analysis can be undertaken, the energy and 
economic costs of emission controls should be considered reasonable 
and the direct and residual risks with, and impacts on, environmental 
factors must be considered. PSD applicants may use previous BACT 
determinations as a guide for their own facilities. A helpful source 
of this information is the BACT/LAER Clearinghouse reports published 
by the EPA. International Paper Company's use of an electrostatic 
precipitator for particulate control and their regulating sulfur 
bearing fuels to control so2 emissions appears to be a viable BACT 
determination. 

4. Additional Impacts Analysis 

A critical part of any PSD application is the additional impacts 
analysis of the effects of the modification upon the soils, vegetation 
and visibility in the areas surrounding the source. Distance to 

FEB . 'l 1989 



the nearest Class I area was stated as 150 kilometers, so no adverse 
impacts will likely affect this area. However, certain native 
vegetation near the source may be adversely affected by pollutant 
concentrations well below the NAAQS. The additional impacts analysis 
presented by the applicant should be sufficient to account for any 
potential significant effects on soils, vegetation and visibility 
resulting from air quality impacts. 



STATE OF ARKANSAS 
DEPARTMENT OF POLLUTION CONTROL AND 

July 10, 1989 

8001 NATIONAL DRIVE, P.O. BOX 9583 
LITTLE ROCK, ARKANSAS 72209 

PHONE:(501)562-7444 

Ms. Donna Ascenzi, Chief 
Air Enforcement Branch 
Arkansas/Oklahoma/Louisiana Section (6T-EA) 
U.S. Environmental Protection Agency 
Region VI 
Allied Bank Tower, 12th Floor 
1445 Ross Avenue 
Dallas TX 75202-2733 

Dear Ms. Ascenzi: 

() R 1!61-' PI 
#0 

ECOLOGY 

We have received a permit application from International Paper Company at 
Camden for the installation of a gas turbine cogeneration facility. The 
cogeneration facility by itself would result in a significant net increase in 
NOx and CO emissions that would subject the modification to PSD review. The 
applicant proposes to net out of PSD review by placing the two existing 
gas-fired power boilers on standby status, to be used when the cogeneration 
facility is down. The power boilers would not be run simultaneously with the 
cogeneration facility except when one or more of the recovery boilers is down. 
The emissions decreases from the power boilers were calculated from recent 
stack test results. 

As described in the enclosed excerpts from the permit application, operating 
the power boilers simultaneously with the cogeneration facility for a maximum 
of 21 boiler-days per year would result in a net emissions increase of 38 tons 
per year of NOx and 73 tons per year of CO. These emissions figures are 
considered conservative for the following reasons: 

1. Estimated emissions of NOx from the cogeneration facility are based on the 
turbine vendor's guarantee of 42 ppm. Predicted emissions are lower. 
These emissions estimates also assume that NOx emissions from the turbine 
and duct burner are additive. 

2. The 21 boiler-days include startup and shutdown periods, during which NOx 
emissions would be less than emissions during normal operation. 

3. take into account the decrease 
boilers, one or more of 
boilers and cogeneration 

The table does not 
from the recovery 
whenever the power 
simultaneously. 

in NOx and CO 
which would be 
facility are 

emissions 
shut down 
operated 

We propose to write enforceable permit limitations on simultaneous operation 
of the cogeneration facility and power boilers: 

1. Operation of the cogeneration facility shall be limited to 357 days per 
year. 

RECEIVED' 

JUL 14 1989 

6T-EA 



'• 
Ms: Donna Ascenzi (6T-EA) 
July 10, 1989 

2. Simultaneous operation 
shall be limited to 
shutdown. 

Page 2 

of the power boilers and the cogeneration facility 
21 boiler-days per year, including startup and 

3. Operating logs shall be kept and annual reports filed to ensure compliance 
with these limits. 

I am proceeding with review of the application, but we would like to have your 
comments on our approach as early in the review process as possible. If you 
have any questions, please call me. 

Sincerely, 

Stephen T. Coldwell 
Engineer, Air Division 

STC/stc 

Enclosure: 
Permit application pp. 12-14, 16-20, 24-28 

cc Howard Lienert, IP Dallas w/o 
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RADIAN 
CORPORATION 

APPLICATION FOR AN AIR 

POLLUTION CONTROL PERMIT 

TO CONSTRUCT A GAS TURBINE 

COGENERATION FACILITY 

Submitted to: 

Arkansas Department of Pollution 
Control and Ecology 

Submitted by: 

International Paper Company 
Camden Mill 

Camden, Arkansas 

Prepared by: 

Radian Corporation 
8501 Mo-Pac Blvd. 
P. 0. Box 201088 

Austin, Texas 78720-1088 
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General 

Attachment No. 3 

Description of Process 

International Paper proposes to install a gas turbine cogeneration facility at 
the Camden Mill to supply steam and electricity to the paper making process. 
A description of the proposed process is contained in the this attachment. 
The equipment item numbers and process flow designations referred to in this 
discussion are taken from the process flow diagram in Attachment 4. The 
equipment numbers also correspond to those in the plot plan. 

The process flow diagram shows both existing and proposed equipment and how 
each piece of equipment will be integrated into the Camden Mill's steam and 
electric generation system. 

Fuel will consist solely of natural gas from either ARKLA Resource Company 
(ARKLA) or Natural Gas Pipeline Company (NGP). There will be no alternate 
fuel fired in the proposed equipment. Typical characteristics of natural gas 
to be used are shown in the emission source table (Table 1) of Attachment 6. 

The natural gas firing rate to the gas turbine (1) will be 338,000 SCFH. The 
proposed waste heat boiler (2) will be fired with 0 to 228,000 SCFH, depending 
on the amount of supplemental firing required. 

The existing power boilers (3) will be converted to auxiliary (back-up) status 
and will not normally operate when the cogeneration system is operating. 
However, the existing power boilers may operate simultaneously with the 
cogeneration facility when the recovery boilers are down. When the 
cogeneration system is down; the existing boilers will provide steam to the 
paper making process and will fire up to 300,000 SCFH of natural gas. The 
existing recovery and bark boilers (5) will also continue to produce steam for 
use in the paper making process. 

12 



Electric Power 

The output shaft of the gas turbine will drive an electric generator (5) to 

produce 27 megawatts of electric power. The waste heat boiler will provide 

steam to existing steam turbines (6) which drive two existing electric 

generators (7) which produce a combined 7 MW (average) of electric power. The 

amount of power that will actually be produced by the steam driven generators 

depends upon the steam requirements of the paper making process which in turn 

determines the level of supplemental firing. 

The total electric power output of 34. megawatts will normally be consumed in 

the paper making process. A utility tie in with Arkansas Power and tight will 

be maintained and utilized during periods when power generation from the 

turbine is interrupted. 

Steam production will be used for steam injection to the gas turbine (NOx 

control), driving the steam turbine, and distribution to the paper making 

process. 

The waste heat boiler (2) will produce between 128,000 and 300,000 lbfhr of 

steam depending on the amount of supplemental firing. Of this total, 25,000 

to 45,000 lbfhr will be used for steam injection, with the remainder going to 

the steam turbines (6). After driving the turbines, the steam will be used in 

the paper making process. 

The existing power boilers (3) will not normally produce steam. However, when 

the cogeneration system is down, these boilers will produce steam for use in 

the paper making process. 

The total steam piped to the paper making process will usually consist of 

398,000 lbfhr from the steam turbines (6) plus 200,000 lbfhr from existing 

bark and recovery~oilers (4), for a total of 598,000 lbfhr. When the 

13 
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cogeneration system is down, the steam demand remains at 598,000 lbfhr and 

will be supplied by the existing auxiliary power boilers (3) and the recovery 

and bark boilers (4). The auxiliary power boilers (3) will also supply steam 

when the recovery boilers are down. 

Emission Sources 

One new air emission source, the exhaust stack from the waste heat boiler (SN-

13) will be added at the mill. Emissions from this stack will consist of the 

gas turbine exhaust gas after having passed through the waste heat boiler, 

plus any additional combustion products from supplemental firing of the waste 

heat boiler. Emission points SN-01, 04, OS, 06, 10, and 11 are existing 

exhaust stacks for the power, recovery, and bark boilers. 

14 
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NATURAL 
GAS 

·-

(I l GENERAL ELECTRIC OUTPUT 

FRAME 5 GAS TURBINE SHAFT 
338,000 SCFH CNEWl 

STEJ FOR 

EXHAUST GASES INJECTION 

(AIREMI~ 
SOURCE SN-13 

SUPPLEMENTAL 
FIRING (2) WASTE HEAT 

RECOVERY BOILER 
0-228,000 SCFH CNEWl 

(AIR EMISSIONS 0 
SOURCES SN-1 0,11 

(3) AUXILLARY 
POWER BOILERS * 0 SCFH (EXISTING) 

( AIR EMISSIONS SOURCES 
SN-0 I ,04,05,06 

f 
(4) RECOVERY & 

BARK BOILERS 
(EXISTING) 

·- ·- ·- ...... 

(5) ELECTRICAL GENERATOR 27MW 
27MW 
(NEW) 

·- ·- ·--
ARI<ANSAS 

POWER &.LIGHT 

OMW 

INTERNATIONAL PAPER CO. 
POWER DISTRIBUTION 

(EXISTING) 

7MI 

OUTPUT 
7) ELECTRICAL GENERATORS (6) STEAM TURBINES SHAFT 

(EXISTING) 
(Z) 7MW I--

CEXISTINGl 

INTERNATIONAL PAPER CO. 
STEAM DISTRIBUTION SYSTEM 

~ (EXISTING) 
STEAM 398,000 LB/HR 

STEAM 200,000 LB/HR 

* UP TO 300,000 SCFH WHEN COGENERATION SYSTEM OR RECOVERY BOILERS ARE DOWN 

Attachment 4. Cogeneration Facility Process Flow Diagram 
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ATTACHMENT 5 

EMISSION RATE CALCULATIONS 
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Attachment 7 

Contemporaneous Emission Changes 

The existing No. 1 and No. 2 Power Boilers at the Camden Mill will be placed 

in standby service when the proposed cogeneration facility.begins operation. 

The Power Boilers will be used to supply steam to the paper making process 

when the cogeneration facility or recovery boilers are out of service. 

Emission decreases associated with taking the power boilers out of service 

will offset the increase in emissions from the proposed cogeneration facility 

such that there will be no emission increase at the mill above the Prevention 

of Significant Deterioration (PSD) significant emission rate levels. 

The contemporaneous emission changes at the Camden Mill are summarized in 

Table 7-1. As can be seen, the proposed cogeneration facility will have 

emission rates less than the PSD applicability thresholds for all pollutants 

except NOx and CO, regardless of the shutdown of the existing power boilers. 

The CO emissions from the cogeneration facility are calculated to be 100 tpy 

which is the PSD applicability threshold. As such any decrease at all due to 

shutdown of the power boilers will result in PSD not applying for CO. A 

recent stack test, included as Attachment 10, demonstrates that a 300 tpy 

decrease in NOx emissions will occur as a result of the shutdown of the power 

boilers. The power boilers may be operated simultaneously with the 

cogeneration plant when a recovery boiler is down. Table 7-1 shows the 

emissions increase that will occur due to operating the power boilers for 21 

boiler-days per year. Although there would also be a decrease in emissions 

from the recovery boilers(s) when down, this decrease is not included in Table 

7-1. 

Supporting emission calculations are included in this attachment. 

24 
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TABLE 7-1. NET EMISSION RATE CHANGES (tpy) 

Increase From PSD Significant 
Pollutant Cogeneration Facility Decreases 8 Increasesb Net Change Emission Level 

NOX 329 300 9 38 / 40 

so2 1.43 0. 77 0.02 0.7J 40 

co 100 27.6 0.8 73 J 100 

PMlo 11.7 24.3 0.7 (11.9); 15 

voc 18.5 1.8 0.05 16.8 / 40 

"Decreases in emissions due to shutdown of No. 1 and No. 2 Power Boilers to occur simultaneously with start
up of cogeneration facility. 

blncreases in emissions due to simultaneous operation of Power Boilers with cogeneration facility for 21 
boiler-days per year. 
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1944 ADAMS AVENUE • CAMDEN. ARKANSAS 71701 

August 12, 1992 

Mr. Cecil Harrell 
Engineer Supervisor, Permits 
Arkansas Department of Pollution 

Control and Ecology 
P. o. Box 8913 
Little Rock, Arkansas 72219-8913 

Subject: Camden Mill, Cogeneration Unit PSD Permit 
Application Response to Envfronmental 
Protection Agency Comments · 

Dear Mr. Harrell: 

As discussed in Section 1 of the PSD permit application, 
the existing Cogeneration Unit was permitted under 
Arkansas State Permit No. 990-A._ .. This PSD application 
package was submitted at the request of the Arkansas 
Department of Pollution Control and Ecology (ADPC&E). 
International Paper believes that based on actual 
emissions, PSD applicability is not triggered for the 
Cogeneration Unit. The application and subsequent 
submittals must be reviewed with the understanding that 
the Cogeneration Unit is already constructed and operating 
at the Camden Mill. 

The information contained in this letter addresses the 
comments outlined in the March 18, 1992, letter addressed 
to you from the EPA (Mr. Stanley Spruell for Mr. David 
Garcia) concerning the referenced PSD permit application. 
Attachment 1 contains the comments and responses to this 
letter. 

If you have any questions regarding these items or would 
like any clarifications of these responses, please contact 
Mr. Russell Delezen at the Camden Mill (501) 231-4321, 
ext. 251, or Mr. Scott Wilby with Woodward-Clyde 
Consultants, at (713) 690-0700.' 

Sincerely, 

Facility Manager 

RD:ad 

cc: Mr. Courtney Garland, ADPC&E 
Ms. Minette Landry, INTLPAPER 
Mr. David Garcia, EPA-REG 6-DALLAS ~ 

' 
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ATIACHMENT 1 

Woodward.Ciyde 
Consultants 

RESPONSES TO EPA COMMENTS 



Woodward-Clyde 
Consultants 

APPUCABillTY 

Item 1 

Item2 

Comment: 

It is our understanding that this facility has been constructed and experienced 
difficulty in meeting its permitted hourly emissions rates for CO and NOx. The 
public record should further demonstrate why these limitations could not be 
met. 

Response: 

The primacy reason why the Cogeneration Unit SN-13 (i.e., the gas turbine and { 
duct burner) hourly emission rate could not be consistently met is because the \ ... 
method used by the ADPCE to establish limits for NOx and CO in permit 990-

A did not allow for normal variability in process equipment. The limits were 
not based on expected maximum in-stack concentrations ofNOx and CO which 
would have taken into account process equipment variability. The ADPCE 
based these limits on expected averages, calculated by dividing the PSD trigger 
limits by the annual hours of operation. Therefore, any spikes in the pollutant 
concentrations (of NOx and CO) recorded by the continuous emissions 
monitoring systems (CEMS) were considered by the ADPCE as exceedences of 
the permitted average hourly emission rates, even though annual emissio, 
have never exceeded PSD limits. 

IC maximum hourly emission rates had been specified in Permit 990-A base 
upon normal process equipment variability, with the annual emission limits not 
to exceed the PSD trigger for each pollutant, the subject of PSD applicability 
for the Cogeneration Unit would not have been raised. International Paper 
maintains its position that the Cogeneration Unit is not now nor has it ever 
been subject to the provisions of PSD as demonstrated by actual annual 
emissions documented by data from the NOx and CO CEMS. . , 

Comment: 

The application and the public record should address the effect the proposed 
boiler will have on the normal operation of the other emission units at the 
source. Any increases from such emission units should be included in the net 
emission increase of each regulated pollutant and in the air quality modeling 
for each pollutant whose net emissions increase will be significant. 
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Response: 

Woodward .Clyde 
Consultants 

This application does not include the proposed construction of any new 
emission source associated with the Cogeneration Unit or at the Camden MilL 
The operation of the existing Power Boilers (SN-10 and SN-11) will not atl'ect 
the normal operation of any other emission unit at International Paper's 
Camden Mill. 

Since the Cogeneration Unit is now considered a PSD source by the ADPCE, 
the restrictions imposed by Permit No. 990-A on the operational time of the 
power boilers (in lieu of a PSD Permit) are no longer applicable. This is the 
reason why the power boilers can return to their unrestricted operational status 
prior to the issuance of Permit NO. 990-A, and the emissions from these power 
boilers should not be considered as an increase. 

Comment: 

The emissions increases associated with the existing emissions units should be 
addressed by comparing the actual emissions to the new proposed level of 
allowable emissions. If the proposed allowable emissions will be based upon 
other than full time operation of the emissions units at their maximum 
capacities while burning fuel oil, then the permit should contain federally 
enforceable limitations on the quantity of #6 fuel oil that can be used, and the 
overall production and hours of operation of the existing power boilers. Tables 
1-1 through Table 1-5 give proposed allowable emissions based on natural gas. 
The new allowables and thus the net emissions increase should be based upon 
the actual fuel used or on a worst case basis. 

Response: 

International Paper has resolved this issue as described in the mill's penfting 
Consolidated Air Permit No. 725-AR-L The following conditions have been 
incorporated into this permit: 

No fuel oil will be fired in the power boilers with the following two 
exceptions: 

1) A testing period not to _____ /.]hours be allowed annually to 

ensure proper operatio~fuel oil sys~m in anticipation 
of natural gas curtailment. · 
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Woodward.Ciyde 
Consultants 

2) Fuel oil is allowed to be fired only during periods of natural 
gas curtailment. 

Comment: 

This application presents the net emissions increase due to the project. We did 
not find where the creditable contemporaneous emission increases and 
decreases were presented. All other previously permitted emission points from 
all process modules within the facility should be evaluated with respect to 
creditable contemporaneous emissions that will be used in the prevention of 
significant deterioration (PSD) net emission increase calculation. i 

Response: 

There are no other creditable contemporaneous increases or decreases at this 
facility other than the creditable decreases attributed to the curtailed operating 
schedules of the No. 1 and No. 2 Power Boilers. The revised Tables 1 through 
5, contained in Attachment 2 of this letter, show which pollutants are subject 
to the "netting" calculations. Tables 6 through 8 (see Attachment 3) show the 
contemporaneous increases and decreases and which of the pollutant are 
subject to PSD Review. 

Comment: 

CFR 52.21 (b)(3)(vi)(b) states that a decrease in actual emissions must be 
federally enforceable at and after the time that actual construction on the 
particular change begins. If the decreases of actual emissions from the e$ting 
power boiler were not federally enforceable at the time construction began, they 
are not creditable. 

Response: 

At the time the Cogeneration Unit was originally constructed (see Arkansas Air 
Permit No. 990·A), federally enforceable operating restrictions were placed 
upon Power Boilers No. 1 and 2 as a condition of Permit No. 990-A. These 
operating restrictions resulted in emissions decreases which are federally 
enforceable, and therefore creditable. 
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BACf ANALYSIS 

Item 6 

Item 7 

Co=ent: 

CFR 52.21 (r)(12) states that: 

"At such time that a particular source or mOdification becomes a major source 
or major modification solely by virtue of a relaxation in an enforceable 
limitation which was established after August 7, 1980, on the capacity of the 
source or modification otherwise to emit a pollutant, such a restriction on hours 
of operation, then the requirements ... shall apply as though construction had 
not yet co=enced on the source or modification." All best available control . 
technology (BACf) should be evaluated with respect to technical feasibility and ~ 
energy, environmental and economic impacts and should not include cost for •:. 
retrofitting a unit requiring a relaxation of an enforceable limit 

Response: 

The situation which caused the State of Arkansas to require International 
Paper to submit an application for a PSD permit did not involve the relaxation 
of any enforceable limitation in Permit No. 990-A. The situation that led to the 
PSD Review of the Cogeneration Unit is explained more fully in the response 
to Item 1 of this letter. Because or this, 40 CFR 52.21(r)(l2) should not be 
used to prevent retrofit costs from being included in the BACf evaluations for 
the Cogeneration Unit. 

Co=ent: 

The applicant has rejected selective catalytic reduction (SCR) as BACf for the 
Cogeneration Unit. SCR has been permitted as BACf in Region 6. The cost 
presented in the application appear to be excessive. Therefore the public 
record should contain a comparison of SCR for this project verses the cost of 
SCR that has been permitted in Region 6 (e.g. Enterprise Products PSD-TX-
796). 

Response: 

After researching the public record at the Texas Air Control Board in Austin, 
Texas, no information could be found on a permitted SCR system (for 
Enterprise Products Company, PSD-TX-796). Information contained in that 
tile describes why Enterprise Products Company rejected SCR on economic 
grounds. 
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Woodward .Clyde 
Consultants 

As defined in 40 CFR 52.21, BAcr is an issue that is evaluated on the basis of 
technical feasibility, energy, environmental and economic impacts on a case-by
case basis with consideration of site specific factors. A major difference 
between the SCR system proposed by Enterprise Products Company and the 
SCR system rejected by International Paper is that the Cogeneration Unit 
proposed by Enterprise Products was not yet built. The Cogeneration Unit at 
International Paper's Camden Mill is an existing unit. This difference will 
result in significantly higher installation (retrofitting) costs for an SCR system 
in the existing unit. 

Co=ent: 

The applicant should consider and address for the public record Dry Low NOx '· 
2(DLN) burners as BACf for the turbine. We understand that G.E. is 
developing DLN burners down to 25 ppm and eventually will get to 9 ppm. 

Response: 

We understand that GE (General Electric) does intend to supply Dry Low NOx 
technology to the Frame S turbine sometime in the future, however, this 
package is not currently commercially available. Presently, GE has developed 
and is marketing a program for retrofitting Frame 7 turbines with the Dry Low 
NOx system and has a target date of late 1993 for retrofitting Frame 6 

-turbines. 

Co=ent: 

The public record should address the possibility of using catalytic oxidation.after 
the duct burner but before the recovery boiler. Based on the temperature 
ranges submitted in the application, this location would appear to be technically 
feasible. 

Response: 

This item is addressed in Section 4.3.2 of the PSD permit application. The 
temperature ranges prior to the duct burner(s) and after recuperator (see 
Figure 2-2 of the PSD permit application) are considered too low to make 
installation of a catalytic oxidation system to control CO emissions 
economically viable. This does not include the extensive amount of rework to 
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Woodward .Clyde 
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the foundation of the Cogeneration Unit and its ductwork, the relocation of 

upstream or downstream equipment and controls, or the relocation of water 

and utility connections. Based on these factors, International Paper believes 

that catalytic oxidation should be rejected as BAcr for control of CO emissions 

from the Cogeneration Unit. 

Additionally, this project does not involve a recovecy boiler. Our understanding 

is that a recovery boiler is a boiler that recovers the heat available from the 

combustion of black liquor. The recuperator mentioned in the previous 

paragraph and in the PSD permit application is a waste heat recover boiler 

which recovers the heat energy from the exhaust gas of the Cogeneration Unit. 

Comment: 

The modeling was performed using the meteorological data for the calendar 

years 1982 through 1987. The Guidelines on Air Quality Models requires that 

the modeling be performed using meteorological data available for the most 

recent consecutive five years. This should be addressed in the public record. 

Response: 

A letter from Woodward-Clyde Consultants dated August 28, 1991 was sent to 

the ADPCE describing the Modeling Protocol for this PSD permit application. 

A description of the meteorological data (proposing the years of meteorological 

data to include 1981 through 1985) is included in this letter. No response was 

received suggesting that the most current set of meteorological data be used 

instead. Therefore the meteorological data from the five proposed year was 

used. A copy of this letter is contained in Attachment 5. 

Based on our experience, EPA Region VI has accepted five (5) consecutive years 

of meteorological data for any period during the 1980's. The modeled 

maximum concentrations for significance determination were 37.2 ugfm,3 and 

11.69 ugfm3 for CO for 1 and 8 hour averaging times and 0.54 ugfm3 forNOx 

for the annual averaging time. These maximum concentrations occurred over 

a five year period. Since the maximum ground level concentrations are 

significantly below the applicable standards or PSD trigger levels, there should 

be no reason to suspect that a ditl'erent five year period would significantly 

alter the modeling results. 
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Woodward-Clyde 
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TABLE 1 

SUMMARYOFNOxEMISSIONS 1 

Current' Proposed' Change in 
Emissions Emissions Emissions 

Pollutant Source (tpy) (tpy) (tpy) 

NOx SN-10 158.56 159.94 + 1.38 
SN-11 168.06 40.01 - 128.05 
SN-13 0.0 36268 + 36268 

NOx Total 326.62 56263 + 236.01 4 

NOTES: 

' 

' 

• 

Power boiler emissions are based on the highest calculated NOx emission rate of the three stack tests 
conducted May 4 and 5, 1989 (see Appendix D). SN-10: 36.20 pounds of NO,., per hour. SN-11: 3837 
pounds of NOx per hour. 

Current emissions are based on operating levels prior to the issuance of Permit 990-A The requirement 
of International Paper to submit a PSD permit application for this facility invalidates the operational 
restrictions placed on the power boileiS so that Permit No. 990-A could be issued. 

Proposed emissions are based on continuous operation of the Cogeneration Unit and Power Boiler No. 
1 and 84 days (2016 hours) of operation per year for Power Boiler No.2. Both power boilers may each 
fire No. 6 fuel oil for 48 hours per year. The proposed emissions account for fuel oil firing. 

PSD netting calculations are required since the emissions increase is greater than the PSD significance level 
forNOx-

: 

PSD 
Significance 

Level 
(tpy) 

6· 
.-

40.0 " '•., 
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TABLE 2 

SUMMARY OF CO EMISSIONS 1 

Current • Proposed 3 Change in 
Emissions Emissions Emissions 

Pollutant Source (tpy) (tpy) (tpy) 

co SN-10 15.46 15.54 + 0.08 
SN-11 16.21 3.81 - 12.40 
SN-13 0.0 226.18 + 226.18 

CO Total 31.67 245.53 + 213.86. 

NOTES: 

• 

3 

4 

Power boiler emissions are based on the highest calculated CO emission rate of the three stack: tests 
conducted May 4 and 5, 1989 (see Appendix D). SN-10: 3.53 pounds CO per hour. SN-11: 3.70 pounds 
CO per hour • 

Current emissions are based on operating levels prior to the issuance of Permit 99Q..A. The requirement 
of International Paper to submit a PSD permit application for this facility invalidates the operational 
restrictions placed on the power boilezs so that Permit No. 990-A could be issued. · 

Proposed emissions are based on continuous operation of the Cogeneration Unit and Power Boiler No. 
1 and 84 days (2016 hams) of operation per year for Power Boiler No.2. Both power boilers may each 
fue No. 6 fuel oil for 48 hours per year. The propooed emissions account for fuel oil ftring. 

PSD netting calculations are xequired sinCe the emissions increase is greater than the PSD significance level 
for CO. 

PSD 
Significance 

Level 
·(tpy) 

&· 

100.0 
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TABLE 3 

SUMMARY OF PM-lOEMISSIONS 1 

Current' Proposed 3 Change in 
Emissions Emissions Emissions 

Pollutant Sotirce (tpy) (tpy) (tpy) 

PM-10 SN-10 23.10 24.11 + 1.01 
SN-11 15.66 4.63 - 11.03 
SN-13 0.0 24.65 + 24.65 

PM-10 Total 38.76 53.39 + 14.63. 

NOTES: 

2 

3 

4 

Power boiler emissions are based on the highest calculated PM-10 emission rate of the three stack tests 
conducted May 4 and 5, 1989 (see Appendix D). SN-10: 5.215 pounds of PM-10 per hour. SN-11: 3.576 
pounds of PM-10 per hour. 

Current emissions are based on operating levels prior to the issuance of Permit 990-A The requirement 
of International Paper to submit a PSD permit application for this facility invalidates the operational 
restrictions placed on the power boilers so that Permit No. 990-A could be issued. · 

Proposed emissions are based on continuous operation of the Cogeneration Unit and Power Boiler No. 
1 and 84 days (2016 hours) of operation per year for Power Boiler No. 2. Both power boilers may each 
fire No. 6 fuel oil for 48 hours per year. The proposed emissions account for fuel oil firing. 

PSD netting calculations are not required since the emissions increase is less than the PSD significance 
level for PM-10. 

PSD 
Significance 

Level 
. (tpy) 

&· 

15.0 ~ .. 
··._ 
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TABLE 4 

SUMMARY OF SO, EMISSIONS 

Current Proposed Change in 
Emissiom Emissiom Emissiom 

Pollutant Source (tpy) (tpy) (tpy) 

so, SN-10 0.06 1 16.37' + 16.31 
SN-11 0.06 1 15.95' + 15.89 
SN-13 0.0 3 1.55 4 + 1.55 

SO, Total . 0.12 33.87 + 33.75 s 

NOTES: 

2 

3 

• 

s 

Current emissions are based on AP-42 emission factors for utility boilers ( > 100 MMBtu per hour) firing 
natural gas at operating levels prior to the issuance of Permit 990-A The requirement of International 
Paper to submit a- PSD permit application for this facility invalidates the operational restrictions placed 
on the power boilers so that Permit No. 990-A could be issued. 

Proposed power boiler emissions are based on AP-42 emission factois for natural gas and fuel oil firing 
of utility boilers (> 100 MMBtu/hr) with a continuous operating schedule for Power Boiler No. 1 and a 
100 day (2400 hour) per year operating schedule for Power Boiler No. 2. Both power boilers may each rue 
No. 6 fuel oil for 48 hours per year. Also note that the Power Boilers No. 1 and No. 2 were 
"grandfathered" sources prior to the issuance of Permit No. 99Q..A As such, they had no previous 
restrictions on the amount of fuel oil that could be fired 

No emissions prior to issuance of Permit No. 990-A 

Proposed emissions are based on emission factoiS for natural gas combustion in gas turbine engines (EPA 
document 450/4-90-003, AIRS Facility Subsystem Souree Oassification Codes and Emission Factor Listing 
for Criteria Pollutants, page 34, source classification code 2-Q4...003.01. 

PSD netting calculations are not required since the emissions increase is less than the PSD significance 
level for S02. 

PSD 
Significance 

Level 
(tpy) 

§· 

40.0 " 
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TABLE 5 

SUMMARY OF VOCEMISSIONS 

CUITeDt Proposed Change in 
Emissions Emissions Emissions 

Pollutant Source (tpy) (tpy) (tpy) 

VOC SN-10 1.29 1 1.31 2 + 0.02 
SN-11 1.29 1 0.31 2 -0.98 
SN-13 0.0 3 12.07 4 + 12.07 

VOC Total 1.84 13.69 + 11.11 s 

NOTES: 

2 

3 

4 

s 

Current power boiler emissions are based on AP-42 emission factors for utility boilers ( > 100 MMBtu 
per hour) firing natural gas at an operating rate of 10 days (240 hours) per year per boiler. 

Proposed power boiler emissions are based on AP42 emission factors for naural gas and fuel oil fuing of 
utility boilers (> 100 MMBtu/hr capacity) with a continuous operating schedule for Power Boiler No. 1 
and a 84 day (2016 hour) per year operating schedule for Power Boiler No. 2 Both power boilers may 
each flre No. 6 fuel oil for 48 hours per year. 

No emissions prior to Permit No. 990-A 

E~ions are based on continuous operation and emission factors for natural gas combustion in gas 
turbine engines (EPA document 450/4-90-003, AIRS Facility Subsystem Source Oassification Codes and 
Emission Factor Listing for Criteria Pollutants, page 34, source classification code 2-04-003-01. 

PSD netting calculations are not required since the emissions increase is less than the PSD significance 
level for VOC. 

PSD 
Significance 

Level 
(tpy) 

~· 

40.0 •., 
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TABLE 6 

NET CHANGE IN NOxEMISSIONS 1 

Proposed 
Emissions 

Contemporaneous 
Over Pennit 90-A Change 

Pollutant Source 

lncreasB 
(tpy) (tpy) 

NOx Cogeneration Unit 
and Power Boilers 308.69 2 

SN-10 - 154.22 3 

SN-11 - 163.46 4 

SN-13 + 249.0 s 

Totals 308.69 -68.68 

NOTES: 

2 

3 

• 

s 

6 

Power Boilers emissions are based on the highest calculated emission rate of the three stack tests conducted 
May 4 aad 5, 1989 (see Appendix D of PSD application). 

Total proposed increase in emissions from continuous operation of the Cogeneration Unit and Power 
Boiler No, 1, and 84 days per year of operation for Power Boiler No 2. 

Date of change: January 10, 1990. Curtailed operation of power boilers from unlimited non-limited 
operation to 10 days per year of operation simultaneously with the Cogeneration Unit. 

After: 
Before: 

36.2 lbs/hr x 240 brs/yr x ton/2000 lbs 
36.2 lbs/hr x 8760 hrs/yr x ton/2000 lbs 

Contemporaneous Change = 

4.34 tonsfyrs 
= 15856 tons/vr 

- 154.22 tonsfyr 

Date of change: January 10, 1990. Curtailed operation of power boilers from unlimited non-limited 
operation to 10 days per year of operation simultaneously with the Cogeneration Unit. 

After: 38.37 lbs/hr x 240 hrs/yr x ton/2000 lbs 4.60 tonsfyr 
Before: 38371bs/hr x 8760 hrs/yr x ton/2000 lbs =·168.06 tonslyr 

Contemporaneous Change = - 163.46 tonsfyr 

Date of change: Januaty 10, 1990. Start up of Cogeneration Unit 

PSD Review required for NO, 

Net 
Change 
(tpy) 

'i 

= 240.01 6 
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TABLE 7 

NET CHANGE IN CO EMISSIONS 1 

Proposed 
Emissions 
Increase Contemporaneous 

Over Permit 990-A Change 
Pollutant Source (tpy) (tpy) 

co Cogeneration Unit 
and Power Boilers 153.59 l 

SN-10 - 15.04 3 

SN-11 - 15.76. 
SN-13 + 119.0 5 

Totals 153.59 + 88.20 

NOTES: 

l 

3 

4 

5 

6 

Power Boiler.; emissions are based on the highest calculated emission rate of the three stack tests conducted 
May 4 and 5, 1989 (see Appendix D of PSD application). 

Total proposed increase in emissions from continuous operation of the Cogeneration Unit and Power 
Boiler No, 1, and 84 days per year of operation for Power Boiler No 2. 

Date of change: Janu.&Iy 10, 1990. Curtailed operation of power boileiS from unlimited non-limited 
operation to 10 days per year of operation simultaneously with the Cogeneration Unit. 

After. 
Before: 

3.53 lbs/hr x 240 hrs/yr x ton/2000 lbs 
3.53 Ibs/hr x 8760 brs/yr x ton/2000 lbs 

Contemporaneous Change = 

= 0.42 tonsjyr 
= 15.46 tons/yr 

- 15.04 tons/yr 

Date of change: JanUSiy 10, 1990. Curtailed operation of power boilers from unlimited non-limited 
operation to 10 days per year of operation simultaneously with the Cogeneration Unit. 

After: 
Before: 

3.70 lbsjhr x 240 brs/yr x ton/2000 lbs 
3.70 lbs/hr x 8760 hrs/yr x ton/2000 lbs 

Contemporaneous Change = 

= 0.44 tonsjyr 
=' 16.20 tons/vr 

- 15.76 tons/yr 

Date of change: January 10, 1990. Start up of Cogeneration Unit 

PSD Review required for CO 

Net 
Change 

(tpy) 

i· 

= 241.79 6 
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TABLE 8 

NET CHANGE IN PM-10 EMISSIONS 1 

Proposed 
Emissions 
Increase Contemporaneous 

Over Permit 990-A Change 
Pollutant Source (tpy) (tpy) 

PM-10 Cogeneration Unit 
and Power Boilers 40.76 2 

SN-10 - 72.47 3 

SN-11 - 15.23' 
SN-13 + 11.83 s 

Totals 40.76 -25.87 

NOTES: 

3 

' 

s 

• 

PoWer Boilers emissions are based on the highest calculated emission rate of the three stack tests conducted 
May 4 and 5, 1989 (see Appendix D of PSD application). 

Total proposed increase in emissions from continuous operation of the Cogeneration Unit and Power 
Boiler NQ. 1, and 84 days per year of operation for Power Boiler No 2. 

Date of change: January 10, 1990. Curtailed operation of power boilers from unlimited non-limited 
operation to 10 days per year of operation simultaneously with the Cogeneration Unit. 

After: 5.275 lbs/hr x 240 brs/yr x ton/2000 lbs = 0.63 tonsfyr 
Before: 5.275 lbsfhr x 8760 brs/yr x ton/2000 lbs - 23.10 tons/yr 

Contemporaneous Change = - 22.47 tonsfyr 

Date of change: January 10, 1990. Curtailed operation of power boilers from unlimited non-limited 
operation to 10 days per year of operation simultaneously with the Cogeneration Unit. 

After: 3576 lbs/hr x 240 brs/yr x ton/2000 lbs = 0.43 tonsfyr 
Before: 3576 lbs/hr x 8760 brs/yr x ton/2000 lbs =· 15.66 tons/vr 

Contemporaneous Change = - 15.23 tons/yr 

Date of change: Januaxy 10, 1990. Start up of Cogeneration Unit 

PSD Review for PM/PM-10 not required 

Net 
Change 

(tpy) 

t· 
~:. ·· .. 

= 14.89 6 
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TABLE 1 PAGE: 1 OF 3 DATE: 7-30-92 

EMISSION STACK STACK STACK STACK UTU COORDINATES 
POINT PROCESS DESCRIPTION HEIGHT DIAMETER GAS GAS of discharge point 

(descriptive name) above or TEMPERATURE VELOCITY (If known) NO .• 
ground dimensions 

(OF) 

SN-10 AUXILIARY POWER BOILER #I 

MAXIMUM OPERATING PERCENT OF ANNUAL THROUGHPUT BY SEASON 

HOURS DAYS WEEKS DECEMBER MARCH JUNE SEPTEMBER 
PER PER PER JANUARY APRIL JULY OCTOBER 
DAY WEEK YEAR FEBRUARY MAY AUGUST NOVEMBER 

24 7 52 0-100 0-100 0-100 0-100 

"PROPOSED UAXIMUM OPERATING RATES 

ANNUAL HOURLY UNITS of operating rates 

1 
1,752,000 200 THOUSANDS OF SCF 

' 48,000 1000 GALLONS 

(FEET) (FEET) 

102 6.5 

BOILER CAPACITY 
(HEAT INPUT) 

. (MILLION BTU/HR) 

210 

RAW MATERIAL, 
PRODUCT, 

FUEL, ETC. 

NATURAL GAS 

NO. 6 FUEL OIL 

(FT/SEC) HORIZ. (E) VERT. (N) 

420 

TYPE OF 
PROCESS 

(check one) 

CONT. BATCH 

X 

FUEL 
PERCENT 
SULFUR 

2 gr/1000 
SCF 

3 wt. % 

55 516400 3711600 

FUEL OIL WILL ONLY BE USED 
DURING PERIODS OF NATURAL 
GAS CURTAILMENTS AND AT 
TIMES TO TEST THE FUEL OIL 
CAPABILITY OF THE POWER 
BOILER. 

FUEL FUEL Department 
PERCENT HEAT VALUE use only: 

ASH MldBTU/UNIT sec 

1000 
0 

Btu/SCF 

( 0.5 % 6.3 
1 SN-19 OPERATING 8761 HRS/YR 2 ALLOWABLE FIRING OF FUEL OIL 48 HRS/YEAR ( > 48 HRS DURING NAT GAS CURTAILMENT ) MMBtu/bbl 

POLLUTANT PROPOSED MAXIMUM EMISSIONS CONTROL Department use only: 
(particulate, EMISSION CONTROL EFFICIENCY 

S02,NOX,CO,etc.) 
POUNDS/HOUR3 TONS/YEAR4 ' 3 · 

EQUIPMENT EM C.EQT. ALLOW #/hr ALLOW T/Y CM 
PERCENT TH CODE INC INC ST 

NAT GAS F 0 

TSP 5.28 46.20 24.11 NONE 0 
PM-10 5.28 46.20 24.11 

(ANNUAL EMISSIONS ARE BASED 0 
S02 0.13 659.40 16.37 

ON STACK SAMPLING CONDDUCTED 
0 

NOX 36.20 93.20 159.94 
MAY 4, 1989 WHERE APPLICABLE 

0 
co 3.53 7.00 . 15.54 0 

voc 0.29 1.06 1.31 0 
S03 -- 12.18 0.29 0 

3 SEE ATTACHED EMISSION CALCULATION SPREADSHEET FOR POWER BOILER NO. 1 FOR EXPLAINATIOH. :"' . '--....---:·. 
4 BASED ON THE HIGHER ANNUAL EMISSION RATE OF 8712 HRS GAS+ 48 HRS FUEL OIL FIRING OR 8760 HRS OF GAS FIRING 



INTERNATIONAL PAPER, CAMDEN MILL, EMISSIONS 

Woodward-Clyde 
CALCULATIONS Consultants 

EMISSIONS FROM POWER BOILER NO. 1 
========================================== 

ENTER-> 
ENTER-> 
ENTER-> 
ENTER-> 
ENTER-> 
CALC 
CALC 
ENTER-> 
ENTER-> 
ENTER-> 

NATURAL 

(1) 
(3) 
(2) 

(1) 
(1) 
(2) 

FUEL OIL 

(4) 
(4) 

(4,5,6) 
(4,5,6) 

(4) 
(4) 
(4) 

210000000 Btujhr firing rate 
6300000 Btufbbl 

7.9 lbsjgal 
0.03 lb sulfurjlb oil 
1000 Btujscf 
0.21 MMscf/hr natural gas usage 
1400 galjhr = fuel oil usage 

48 hours = firing time for fuel oil 
8760 hours = allowable firing time for natural gas 
8712 hours = firing time for natural gas if fuel oil is 

fired for 48 hours 

GAS COMBUSTION 

Emission Rates 
Emission --------------------------------
Factor -max- -8760 hrs- -8712 hrs-

(#/MMscf) (#/hr) (tonsfyr) (tonsjyr) 
--------- --------- ---------

_._ _______ 
TSP 5.28 23.13 23.00 
PM-10 5.28 23.13 23.00 
S02 0.6 0.13 0.55 0.55 
S03 0.00 0.00 
NOx 36.20 158.56 157.69 
co 3.53 15.46 15.38 
VOC 1.4 0.29 1.29 1. 28 

COMBUSTION 

Emission Rates 
Emission --------------------Factor -max-
(#/Mgal) (#/hr) (tonsjyr) 
--------- --------- ---------TSP 33 46.2'0 1.11 

PM-10 33 46.20 1.11 
S02 471 659.40 15.83 
S03 8.7 12.18 0.29 

~ 

NOx 67 93.80 2.25 
co 5 7.00 0.17 
voc 0.76 1.06 0.03 

5· 

< 



INTERNATIONAL PAPER, CAMDEN MILL, EMISSIONS 

Woodward-Clyde 
CALCULATIONS Consultants 

EMISSIONS FROM POWER BOILER NO. 1 
(continued) 
========================================================================== 

Combined total maximum 
annual emission rate 

(tonsfyr) 

(7) TSP 
(7) PM-10 
(7) S02 
(7) S03 
(7) NOx 
(7) co 
(7) voc 

24.11 
24.11 
16.37 

0.29 
159.94 

15.54 
1.31 

NOTES: 

(1) 
( 2) 

( 3) 
(4) 

(5) 
(6) 
(7) 

Based on stack testing conducted on the boilers May 5 and 6, 1989 
Based on AP-42 emission factors for uncontrolled natural gas 
combustion in utility boilers (> 100 MMBtufhr capacity) 
Assumes all TSP to be less than 10 microns in diameter 

·· .. 

Based on AP-42 emission factors for utility boilers firing residual 
oil 
Based on 3 weight percent sulfur in the fuel oil 
Based on 1% conversion of S02 to S03 
Total annual emissions based on 8712 hours of natural gas firing and 
48 hours of fuel oil firing 



TABLE 1 PAGE: 2 OF 3 DATE• 7-30-92 

EMISSION STACK STACK STACK STACK UTM COORDINATES 
POINT PROCESS DESCRIPTION HEIGHT DIAMETER GAS GAS of discharge point 

NO. (descriptive name) above or TEMPERATURE VELOCITY (if known) 
ground dimensions 

(OF) (FEET) (FEET) (FT /SEC) HORIZ.(E) VERT.(N) 

SN-11 AUXILIARY POWER BOILER #2 102 6.5 420 55 516400 3711600 

MAXIMUM OPERATING PERCENT OF ANNUAL THROUGHPUT BY SEASON BOILER CAPACITY TYPE OF 
(HEAT INPUT) PROCESS 

HOURS DAYS WEEKS DECEMBER MARCH JUNE SEPTEMBER (check one) FUEL OIL WILL ONLY BE USED .-
PER PER PER JANUARY APRIL JULY OCTOBER DURING PERIODS OF NATURAL f 
DAY WEEK YEAR FEBRUARY MAY AUGUST NOVEMBER (MILLION BTU/HR) CONT. BATCH GAS CURTAILMENTS AND AT '~ 

TIMES TO TEST THE FUEL OIL ~ .. 
CAPABILITY OF THE POWER ··., 

24 7 12 0-100 0-100 0-100 0-100 210 X BOILER. 

PROPOSED MAXIMUM OPERATING RATES RAW MATERIAL, FUEL FUEL FUEL Department 
PRODUCT, PERCENT PERCENT HEAT VALUE use only: 

ANNUAL HOURLY UNITS of operating rates FUEL, ETC. SULFUR ASH MMBTU/UNIT sec 

1 2 gr/1000 1000 
403,200 200 THOUSANDS OF SCF NATURAL GAS 

SCF 
0 

Btu/SCF 
2· 

48,000 1000 GALLONS NO. 6 FUEL OIL 3 wt.% < 0.5 % 6.3 
1 SH-11 OPERATING 2e16 HRS/YR 2 ALLOWABLE FIRING OF FUEL OIL 48 HRS/YR ( > 48 HRS DURING NAT GAS CURTAILMENT ) MMBtu/bbl 

POLLUTANT PROPOSED MAXIMUM EMISSIONS CONTROL Department use only: 
(particulate, EMISSION CONTROL EFFICIENCY 

S02,NOX,CO,etc.) 
POUNDS/HOUR3 TONS/YEAR4' 3 EQUIPMENT EM C.EQT. ALLOW /1/hr ALLOW T /Y CM 

PERCENT TH CODE INC INC ST 

NAT GAS F 0 

TSP 3.58 46.20 4.63 NONE 0 
PM-10 3.58 46.20 4.63 

(ANNUAL EMISSIONS ARE BASED 
0 

502 0.13 659.40 15.95 0 
NOX 38.37 93.80 40.01 

ON STACK SAMPLING CONDUCTED 
0 

MAY 4, 1989 WHERE APPLICABLE) co 3.70 7.00 3.81 0 
voc 0.29 1.06 0.31 0 
503 -- 12.18 0.29 

3 SEE ATTACHED EMISSION CALCULATION SPREADSHEET FOR POWER BOILER NO. 2 FOR EXPLAINATION. 

4 BASED ON THE HIGHER ANNUAL EMISSION RATE OF 1968 HRS GAS + 48 HRS FUEL OIL FIRING OR 2016 HRS OF GAS FIRING 



INTERNATIONAL PAPER, CAMDEN MILL, EMISSIONS 

Woodward-Clyde 
CALCULATIONS Consultants 

EMISSIONS FROM POWER BOILER NO. 2 
========================================== 

210000000 Btu/hr firing rate 
. 6300000 Btufbbl 

7.9 lbsfgal 
0.03 lb sulfurflb oil 
1000 Btufscf 
0.21 MMscffhr natural gas usage 
1400 galfhr = fuel oil usage 

48 hours = firing time for fuel oil 

ENTER-> 
ENTER-> 
ENTER-> 
ENTER-> 
ENTER-> 
CALC 
CALC 
ENTER-> 
ENTER-> 
CALC 

2016 hours = allowable firing time for natural gas 
1968 hours = firing time for natural gas if fuel oil is 

fired for 48 hours 

NATURAL GAS COMBUSTION 

(1} TSP 
(3} PM-10 
(2} S02 

· S03 
(1} NOX 
(1} co 
(2} voc 

FUEL OIL COMBUSTION 

(4) TSP 
(4) PM-10 

(4,5,6) S02 
(4,5,6) S03 

(4) NOx 
(4} co 
(4) voc 

Emission Rates 
Emission --------------------------------
Factor -max- -8760 hrs- -8712 hrs-

(#/MMscf} (#/hr} (tonsjyr} (tonsfyr) 
--------- --------- ---------

3.58 3.61 3.52 
3.58 3.61 3.52 

0.6 0.13 0.13 0.12 
0.00 o.oo 

38.37 38.68 37.76 
3.70 3.73 3.64 

1.4 0.29 0.30 0.29 

Emission Rates 
Emission --------------------Factor -max-
(#/Mgal) (#/hr) (tonsfyr) 
--------- --------- ---------33 46.20 1.11 

33 46.20 1.11 
471 659.40 15.83 
8.7 12.18 0.29 < 

67 93.80 2.25 
5 7.00 0.17 

0.76 1.06 0.03 



INTERNATIONAL PAPER, CAMDEN MILL, EMISSIONS 

EMISSIONS FROM POWER BOILER NO. 2 
(continued) 

Woodward-Clyde 
CALCULATIONS Consultants 

========================================================================== 
Combined total maximum 
annual emission rate 

(tonsjyr) 

(7) TSP 
(7) PM-10 
(7) S02 
(7) S03 
(7) NOx 
(7) co 
(7) voc 

NOTES: 

4.63 
4.63 

15.95 
0.29 

40.01 
3.81 
o. 31 

(1) Based on stack testing conducted on the boilers May 4 and 5, 1989 
{2) Based on AP-42 emission factors for uncontrolled natural gas 

combustion in utility boilers (> 100 MMBtufhr capacity) 
(3) Assumes all TSP to be less than 10 microns in diameter 
(4) Based on AP-42 emission factors for utility boilers firing residual 

oil 
(5) Based on 3 weight percent sulfur in the fuel oil 
(6) Based on 1% conversion of S02 to S03 · 
{7) Total annual emissions.based on 1968 hours of natural gas firing and 

48 hours of fuel oil firing 

; 



TABLE 1 PAGE• 3 OF 3 DATE• 7-30-92 

EMISSION STACK STACK STACK STACK UTM COORDINATES 
POINT PROCESS DESCRIPTION HEIGHT DIAMETER GAS GAS of discharge ~oint 

NO. (descriptive name) above or TEMPERATURE VELOCITY (If known 
ground dimensions 

(oF) (FEET) (FEET) (FT/SEC) HORIZ. (E) VERT.(N) 

SN-13 COGENERATION UNIT EXHAUST STACK 75 8.25 X 12.0 310 54.5 516331 3711889 

MAXIMUM OPERATING PERCENT OF ANNUAL THROUGHPUT BY SEASON BOILER CAPACITY TYPE OF 
(HEAT INPUT) PROCESS 

HOURS DAYS WEEKS DECEMBER NARCH JUNE SEPTEMBER (check one) 
PER PER PER JANUARY APRIL JULY OCTOBER 
DAY WEEK YEAR FEBRUARY MAY AUGUST NOVEMBER (MILLION BTU/HR) CONT. BATCH 

24 7 52 25 25 25 25 
351 (GAS TURBINE) 

XX 
238 (DUCT BURNER) 

. -- -------

PROPOSED MAXIMUM OPERATING RATES RAW MATERIAL, FUEL FUEL FUEL Department 
PRODUCT, PERCENT PERCENT HEAT VALUE use only: 

ANNUAL HOURLY UNITS of operating rates FUEL, ETC. SULFUR ASH ldldBTU/UNIT sec 

5,150,000 589 THOUSANDS OF SCF NATURAL GAS 2 gr. 
0 1,000 

per 
BTU/SCF 

1000 
SCF 

-------

POLLUTANT PROPOSED MAXIMUM EMISSIONS CONTROL Department use only: 
(particulate, EMISSION CONTROL EFFICIENCY 

S02,NOX,CO,etc.) POUNDS/HOUR TONS/YEAR EQUIPMENT EM C. EQT. ALLOW 11/hr ALLOW T /Y CM 
PERCENT TH CODE INC INC ST 

TSP 5.628 24.65 0 
PM-10 5.628 24.65 

STEAM INJECTION FOR THE GAS 
0 

502 0.354 1.55 
TURBINE AND REDUCED NOx BURNERS 

0 
NOx 82.803 362.68 60-65% 
co 51.640 226.18 FOR THE DUCT BURNER 

0 
voc 2.775 

,. 
12.07 0 

, ...... - .... ~'. 
/ 



ATIACHMENT S 

Woodward-Clyde 
Consultants 

MODELING PROTOCOL LETfER 



2822 O'Neal Lane 
Post Office Box 66317 
Baton Rouge. Louisiana 70896 
(504)751-1873 

Woodward-Clyde Consultants 
FAX (504) 753-3616 

August 28, 1991 

Mr. David Morrow 
Permit Engineer 
Arkansas Department of Pollution Control 

and Ecology 
8001 National Drive 
Post Office Box 9583 
Little Rock, Arkansas 7'2209 

Re: Modeling Protocol 
International Paper Company, PSD Application 
Camden, Ouachita County, Arkansas 
File 91B531C-3 

Dear Mr. Morrow: 

Woodward-Clyde Consultants (WCC) is pleased to submit the attached air dispersion 
modeling protocol for International Pape~ Company's Prevention of Significant 
Deterioration (PSD) permit application, Camden, ArkanSliS milL The pollutants to be 
addressed for this application are carbon monoxide (CO) and oxides of nitrogen (NOx). 

Please feel free to contact us at (504) 751-1873 with any questions and to advise us of 
any changes you may desire in the attached protocol. 

Very truly yours, 

~ crv£ki 
Doug Walters 
Project Scientist 

~ 
Bharat Contractor, P. E. 
Project Manager 

DW:wv 
Enclosure 

cc: Mr. Russel Delezan, IPC 
531-ADMP.LTR IP! 

Consulting Engineers, Geologists 
and Environmental Scientists 

Offices in Other Principal Cities 

'•., 



Woodward-Clyde Consultants 

PROPOSED MODELING FOR IMPACfS 
OF MODIFICATION ANALYSIS (SCREENING) 

INTERNATIONAL PAPER COMPANY 
CAMDEN, ARKANSAS MILL 

(ONE WEEK COMPLETION SCHEDULE) 

I. MODELS TO BE USED FOR FLAT OR GENTLY ROLLING TERRAIN 
RECEPTORS (BELOW STACK HEIGHT) 

A Oxides of Nitrogen (NOx): 

The ISCLT Model will be run in the rural and regulatory modes for 
annual concentrations. 

B. ·Carbon Monoxide (CO): 

The ISCST Model will be run in the rural and regulatory modes for 1-
hour and 8-hour concentrations. 

Note that the Auer Method will be used to document justification of use of the 
rural mode and this documentation will be provided with the application. 

II. MODEL TO BE USED FOR COMPLEX TERRAIN (RECEPTORS ABOVE 
STACK HEIGHT) 

The COMPLEX I Model will be used for both pollutants in the rural and 
regulatory modes. 

Page 1 
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Woodward-Clyde Consultants 

III. DOWNWASH, BUILDING WAKE EFFECI'S, AND CAVI'IY ANALYSES 

Both the Huber-Snyder and the Schnlman-Scire downwash algorithms will be 

employed in the ISCST and ISCLT Models. The SCREEN Model will be used 

to evaluate any cavity effects on ambient air. 

IV. RECEPTOR GRIDS 

A cartesian coordinate system will be used in all analyses. Receptors will be 
. located at 100-meter intervals along the public access restriction to the mill. 

Additional receptors will be placed from the public access restriction at 100 

meter spacing to a distance of 1 kilometer (km). Other receptors will be placed 

at distances of 2, 3, 4, etc. km from the public access restriction until ambient 

significance is no longer impeached for the pollutant in question. 

For the COMPLEX I Modeling, a subset of the above receptors will be used 
which will include all receptors above stack height. The worst case 

concentration will be used to determine significant impact among the use of the 
two ISC Models and the COMPLEX I Model. 

V. METEOROLOGICAL DATA 

The ISCST and COMPLEX I Models will utilize five consecutive years of binary 

data constructed from Shreveport, Louisiana, National Weather Service (NWS) 

Station. surface observations and Longview, Texas NWS Station upper air 

radiosonde observations. The years of meteorological data proposed for 

modeling are 1981 through 1985. 

The ISCLT Model will use five consecutive separate years of joint frequency 

distribution stability array (STAR) data for the same years (1981 through 1985) 

as the binary data. 

Page 2 
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Woodward-Clyde Consultants 

Note: If any preconstruction monitoring is indicated due to the above analyses, 
a minimum of 4 months of ambient data for the pollutant in question may be 
required by the ADPCE before any refined modeling analysis may be 
completed. 

Page3 
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Woodward-Clyde Consultants 

RETRIEVAL OF MAJOR/MINOR, AREA, AND MOBILE SOURCES INVENTORY 
FROM THE- ADPCE 

(ONE WEEK COMPLETION SCHEDULE) 

Once any impact areas for CO are identified from the previous screening analysis, a 
retrieval of other major and minor sources will be required from the ADPCE. This 
retrieval will include the maximum radius of impact plus 50 km which defines the radius 
of the circle within which other sources of CO are to be considered. These sources will 
be used in any refined modeling which may be required for National Ambient Air 
Quality Standards (NAAOS) analysis. i 

If any impact areas for NOx are identified from the screening modeling, a retrieval of 
the inventory of other major, minor area and mobile sourceswill be required from the 
ADPCE. This retrieval will be similar to the CO retrieval except that other sources of 
NOx (annual allowable emissions) are to be considered. These sources will be used in 
any refined modeling which may be required for NAAOS analysis. In addition, if any 
complete PSD application for NOx has been submitted to the ADPCE which has a 
significant NOx impact on Ouachita County or a complete PSD application for NOx for 
a source located in Ouachita County has been submitted to the ADPCE since February 
8, 1988 a baseline retrieval of the inventory of actual emissions of major, minor, area 
and mobile sources for the minor source baseline date will be required from the 
ADPCE as well as current actual emissions from the same sources. 

The 20D criteria will be used to determine if sources outside of the impact area need 
be included. For long term analyses, if D is the distance (km) from the area of impact 

. boundary, the absolute value of emissions from sources less than 20D tons per year need 
not be included in refined modeling. For short term analyses, D is the distance (km) 
from the applicant's source. 

Page 4 
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Woodward-Clyde Consultants 

MEETING WITH THE ADPCE TO DISCUSS REFINED COMPLEX I 
MODELING PROTOCOL 

(SCHEDULE CONTINGENT ON ADPCE) 

In the event that ambient significance is indicated at any receptor for any pollutant at 
any receptor above stack height, a meeting will be required with the ADPCE 
(contingent of ADPCE availability for such a meeting) to discuss the protocol for 
modeling multiple stacks in complex terrain. 

PageS 
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Woodward-Clyde Consultants 

REFINED MODELING ANALYSIS 

('IHREE WEEKS COMPLETION SCHEDULE FROM AGREEMENT 

ON COMPLEX MODELING PROTOCOL) 

A Refined NAAQS analysis will be performed, if necessary, for CO using the 

ISCST and COMPLEX I Models with appropriate receptor spacing and all other 

inputs as previously discussed. 

B. Refined NAAQS and Class IT increment analyses will be performed, if 
necessary, for NOx using the ISCST and COMPLEX I Models with appropriate 

receptor spacing and all other inputs as previously discussed. If the NAAQS or 

allowable increments are exceeded, the ozone limiting method may be applied, 

if appropriate. 

Page 6 
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STATUS AS OF July 20, 1992 
DPAGE 

PSD PERMIT NUMBER PSD-ARK-???? 1 
STATE PERMIT NUMBER 
DUNN & BRADSTREET # 

SOURCE: INTERNATIONAL PAPER, CAMDEN MILL / COGENERATION FACILITY 

ADDRESS: 
COUNTY: 
LOCATION: 
SUBMITTED BY: 
CONTACT: 
TELEPHONE # 

PREPARED BY: 
ADDRESS: 
LOCATION: 
CONTACT: 
TELEPHONE # 

.. ouachita county 
camden; Arkansas 

::. . -·· .. 

Woodward-Clyde Consultants 
2822 O''*~'' Lane, Baton Rouge, 

' 3!:!-' 

' 
....-- iif--

('. 1 
EPA PERMIT ENGINEER: · ,t, R. Daron Page 
STATE PERMIT ENGINEER: 4! David-§l@.rrow g_.,,- ' ·-·· -"'' ·-::w--

''<, -,:;·~, 

LA 70896 

current status/Size of so~ee: Existing Major Source 
PSD- ST.Number 990-A 

Type of Application: MajorMod. 
~-

PROJECT DESCRIPTION: I.P. installed a .. GE•. frame 5 NG fired 
turbine which ;is the prime mover for a 27 MW electric generator. 
Waste heat is recovered in a'downstream.waste heat boiler, a duct 
burner is used to provide su:r,wlemental firing to ensure that a 
stable supply,of steam is provi'aed by the waste .heat boiler. steam 
injection is used to lower the combustion flame.temp and therefore 
the NOx emissions. · 

Existing Power boilers (C) will be usedas back-up when the 
Co-gen is down due to maintenal}6e or repairs/ they will be kept in 
a cold down state when not :i(n use. Pc:>wer boilers will provide 
steam to the mill and fire uf!··to 300,"00'0 scf/hr of N.G. and will 
use No. 6 fuel oil as an emergency fuel during shortages of N.G. 
I.P. would like the authority to periodically use No. 6 fuel oil in. 
these bo:i-lers to assure their capability to operate under such 
emergency conditions. The bark and recovery boilers (D) also 
produce steam for the mill electrical and steam distribution 
systems (G) 'and (I). I.P. would like the authority to operate the 
power boilers simultaneously with the Co-gen Unit for a total of 80 
boiler days, start up will be counted against the 80 boiler days. 
A total of 600,000 lb/ hr of steam is needed by the I.P. steam 
distribution system. The power boilers will be used to maintain 
this demand when one or more of the Co-gen unit,the bark boiler, or 
the Recovery boiler is down. 

APPLICABILITY _PM1o so2 NOX _QQ NMHC 

Project Emissions, tpy . 24.61511.55 36.2.68 226.18 12.07 
._ --~--/ / 

Contemporaneous Emissions,tpy -34 ;·51 -.694 -265.19 -28.25 -3.27 
Net Emissions Increase, tpy -9.86 .856 98 ._49 197.93 8.78 ,. 
Number of Project stacks 3 3 3 3 3 
BACT/LAER Required, YesfNo no no yes yes no 

2'-t.GS I .55 3G) .&;) '<- :u::, IY ll.. 0/ 

- /l:),b<. ')3 ,;) ~ \~(,,(.,l -[1_,]'1. -o,'i\, 

I '-l ,(.3 ?,5-75' 2 >(,,OJ 21),6'0 I ttl I 



AIR QUALITY 

Ambient Significance, ugfm3 

Radius of Sign. Impact, Km 
Refined Modeling Required 
PSD Increment Used, 3-hour 
PSD Increment Used, 24-hour 
PSD Increment Used, Annual 
NAAQS Cone Modeled, 3-hour 
NAAQS cone Modeled, 24-hour 
NAAQS Cone Modeled, Annual 
NAAQS cone Background 

BACT ANALYSIS 
EMISSION POINT 

1 hr 
8 hr 
annual 

Proposed 

Turbine 
Duct burner 

P~o 

3 to 1 steam fuel ratio 

so2 
NOX 

MOST STRINGENT CONTROL 
RANKING 
NOX 
Turbine $8323/tonfyr 

co 

COMMENT LETTERS 
DATE FROM 

__ ! __ ! __ 
__ ! __ ! __ 

TELEPHONE CALLS I TELECONFERENCES 
DATE FROM TO 

__ I __ I __ 
__ ! __ ! __ 
__ ! __ ! __ 

MEETINGS 

isclt 
NOX 
complex isclt 

37.20 
11.69 

0.54 0.12 

CONTROLS.& NSPS & CEM 
;f: 

N.G.fireci"'w/ steam injection 
Low NOx Burners wfN.G only 

(lb/MMBTU) 
(lb/MMBTU) 
( lb /:lllMBTU) 

CONTROL 

wet injection W/SCR 
wet injection W/SCR 

Thermal Oxidation 
Catalytic oxidatio~n--------

SUBJECT 

SUBJECT I ATTENDEES 

DATE LOCATION SUBJECT I ATTENDEES 

__ ! __ ! __ 
__ ! __ ! __ 

2 

co 
complex 

6.38 
2.38 

EMISSIONS 
_..---------------------'-. '• 

~2 ppm) 
-~~------------

.003 

.0006 

.1 

EMISSIONS 

90% 
??? 

95- 98 % 
90% 



STATUS AS OF July 20, 1992 
DPAGE 

PSD PERMIT NUMBER PSD-ARK-???? 
STATE PERMIT NUMBER 

3 

SOURCE: 

CHRONOLOGY: 

DUNN & BRAQSTREET # 

INTERNATIONAL PAPER, CAMDEN MILL / COGENERATION FACILITY 

DATE OF PRE-APPLICATION MEETING: •... 
DATE APPLICATION RECEIVED BY STATE: • 
DATE APPLICATION RECEIVED BY EPA: ••• 
DATE of anticipated construction: ••• 
DATE of anticipated startup: ••.••••• 
DATE STATE COMPLETENESS: •••••••••..• 
DATE EPA COMPLETENESS COMMENTS: •••.. 
DATE STATE PUBLIC NOTICE: •.••••••.. 
DATE DRAFT PSD PERMIT AT EPA: ...•••• 
DATE EPA DRAFT COMMENTS TO STATE: ••• 
DATE PSD PERMIT ISSUED: •••..••••••.. 

-'-'-01/23/92 
01/29/92 

-'--'-__ , __ , __ 
--'--'-_, __ , __ 
--'--'-__ , __ , __ 
-'--'-_!_!_ 



STATUS AS OF 02/18/92 PSD PERMIT NUMBER PSD-ARK-???? 1 DPAGE STATE PERMIT NUMBER 
DUNN & BRADSTREET # 1: ) \.f' Q,C. i l [f_:, 

SOURCE: INTERNATIONAL PAPER, CAMDEN MILL / GD_yQ.AJ «-rccLt'o" ~ 
ADDRESS: 
COUNTY: 
LOCATION: 
SUBMITTED BY: 
CONTACT: 
TELEPHONE # 

ouachita county 
camden, Arkansas 

L{fb f\ /"JCtX. f'-~~"- l.Jb-J 

PREPARED BY: 
ADDRESS: 

woodward-Clyde Consultants 
2822 O'Neal Lane, Baton Rouge, 

Po I.J U' j,.;,/.,,5 o.fe lo"' .• ; ws f ct...! Oi I 
C\. ,v G\ of !i.r .J ,-"'> 5 i""' "'lt-0. "'-" C"'-.s/.7 

1,;'\·,., -}-ke. (o7e" ~l "'-"'4 

LOCATION: 
CONTACT: 
TELEPHONE # 

EPA PERMIT ENGINEER: 
STATE PERMIT ENGINEER: 

R. Daron Page 
David Marrow 

Current Status/Size of source: Existing Major Source 
PSD- ST.Number 990-A 

Type of Application: Major-Mod. 

PROJECT DESCRIPTION: I.P. installed a GE frame 5 NG fired turbine which is the prime mover for a 27 MW eletcric generator. 
Wast heat is recovered in a downstream waste heat boiler, a duct sh.h1 burner is used to provide supplemental firing to ensure ~ ~ "~ · "' supply of steam is provided by the waste heate boiler. Steam 
injection is used to lower the combuster flame temp and therefore the.NOx emissions. 
""'~'""7Power boilers (C) will be used as back-up when the Co-gen is down due to maintaince or repairs, they will be kept in a cold down state when not in use. Power boilers will provide steam to the mill and fire up to 300,000 scfjhr of N.G. and will use No. 6 fuel oil as an emergency fuel during shortagesof N.G. I.P. would like 

the authority to periodically use No. 6 fuel oil in these boilers to assure their capability to operate under such emergency 
conditions. The bark and recovery boilers (D) also produce steam for the mill electrical and steam distribution systems (G) and (I). I.P. would like the authority to operate the power boilers 
simultaineously with the Co-qen Unit for a total of 80 boiler davs, startup will be counted against the 80 bo1ier days. A total of 600,000 lb/ hr of steam is needed by the I.P. steam distrbustion syatem. The power boilers will be used to maintain this demand when one or more of the Co-gen unit,the bark boiler, or the Recovery boiler is down. 

APPLICABILITY PM10 S02 No. co NMHC 

Project Emissions, tpy 24.65 1.55 362.68 226.18 12.07 Contemporaneous Emissions,tpy -34.51 -.694 -265.19 -28.25 -3.27 Net Emissions Increase, tpy -9.86 .856 98.49 197.93 8.78 Number of Project Stacks 3 3 3 3 3 BACT/LAER Required, YesjNo no no yes yes no 



! Ambient Significance, ugjm3 

Radius of Sign. Impact, Km 
Refined Modeling Required 
PSD Increment Used, 3~hour 
PSD Increment Used, 24-hour 
PSD Increment Used, Annual 
NAAQS cone Modeled, 3-hour 
NAAQS cone Modeled, 24-hour 
NAAQS Cone Modeled, Annual 
NAAQS cone Background 

Proposed 

co 
CoM.f/~ 

"' 3 5-
2 ~ 3{0' 

1\)o-\ 

~):J?UT c~ 

.59 ,./ '2_ 

BACT ANALYSIS 
EMISSION POINT 

Turbine 
Duct burner 

PM1o 

CONTROLS &~SPS & CEM 
0 ~~~e~~/ steam injection 

EMISSIONS 

????? Jf:J.;~'d 
so2 
NOX 

Low NOx Burners wjN.G only 
(lb/MMBTU) 
(lb/MMBTU) 
(lb/MMBTU) 

MOST STRINGENT CONTROL ~ ~ - W ron~ ~ ~.Q... CONTROL v'"' Turbine N()! $8323/.ton/yr 'wet injection w/SCR( f" 
wr<>~ 'l-e-f ~'«+wet injection wjSCR 7 _____ ___,..:.·..::o'---- TheM" ,9., 0 x 'd"'-L,_\, 

COMMENT LETTERS 
DATE FROM 

_/_/ _ 
_;_;_ 

L..O.. ~ o-. ( ';) J.-,.,_ 0 X l c\ 9 f, o ~ 

SUBJECT 

TELEPHONE CALLS I TELECONFERENCES 
DATE FROM TO SUBJECT I ATTENDEES 
_;_; _ 
_;_; _ 
_;_;_ 

MEETINGS 
DATE LOCATION 

_;_; _ 
_;_;_ 

CHRONOLOGY: 

SUBJECT I ATTENDEES 

DATE OF PRE-APPLICATION MEETING: ••.• 
DATE APPLICATION RECEIVED BY STATE: • 
DATE APPLICATION RECEIVED BY EPA: ••• 
DATE of anticipated construction: ••• 
DATE of anticipated startup: ••.••.•• 
DATE STATE COMPLETENESS: ••••.••.•••• 
DATE EPA COMPLETENESS COMMENTS: •..•• 
DATE STATE PUBLIC NOTICE: .••.•••••. 
DATE DRAFT PSD PERMIT AT EPA: ••••.•• 
DATE EPA DRAFT COMMENTS TO STATE: ••• 
DATE PSD PERMIT ISSUED: •••.•••••.••. 

.003 

.0006 

.1 

EMISSIONS 
90% 
??? 

_/_/_ 
_/ _ _/ __ _ _/ _ _/ __ 
_ _/ _ _/ -
_/ _ _/ __ _ _/ _ _/ -
_/ _ _/ __ 
_ _/ _ _/ -
_/ _ _/ __ 
_ _/ _ _/ -
_/_/_ 



STATUS AS OF March 11, 1992 
DPAGE 

PSD PERMIT NUMBER PSD-ARK-???? 1 
STATE PERMIT NUMBER 
DUNN & BRADSTREET # 

SOURCE: INTERNATIONAL PAPER, CAMDEN MILL / COGENERATION FACILITY 

ADDRESS: 
COUNTY: 
LOCATION: 
SUBMITTED BY: 
CONTACT: 
TELEPHONE # 

PREPARED BY: 
ADDRESS: 
LOCATION: 
CONTACT: 
TELEPHONE # 

ouachita County 
Camden, Arkansas 

Woodward-Clyde Consultants 
2822 O'Neal Lane, Baton Rouge, LA 70896 

EPA PERMIT ENGINEER: R. Daron Page 
David Marrow STATE PERMIT ENGINEER: 

Current Status/Size of Source: Existing Major Source 
PSD- ST.Number 990-A 

Type of Application: MajorMod. 

PROJECT DESCRIPTION: I.P. installed a GE frame 5 NG fired 
turbine which is the prime mover for a 27 MW electric generator. 
Waste heat is recovered in a downstream waste heat boiler, a duct 
burner is used to provide supplemental firing to ensure that a 
stable supply of steam is provided by the waste heat boiler. Steam 
injection is used to lower the combustion flame temp and therefore 
the NOx emissions. 

Existing Power boilers (C) will be used as back-up when the 
co-gen is down due to maintenance or repairs, they will be kept in 
a cold down state when not in use. Power boilers will provide 
steam to the mill and fire up to 300,000 scfjhr of N.G. and will 
use No. 6 fuel oil as an emergency fuel during shortages of N.G. 
I.P. would like the authority to periodically use No. 6 fuel oil in 
these boilers to assure their capability to operate under such 
emergency conditions. The bark and recovery boilers (D) also 
produce steam for the mill electrical and steam distribution 
systems (G) and (I). I.P. would like the authority to operate the 
power boilers simultaneously with the Co-gen Unit for a total of 80 
boiler days, start up will be counted against the 80 boiler days. 
A total of 600,000 lb/ hr of steam is needed by the I.P. steam 
distribution system. The power boilers will be used to maintain 
this demand when one or more of the Co-gen unit,the bark boiler, or 
the Recovery boiler is down. 

APPLICABILITY P~o so2 NOX co NMHC 

Project Emissions, tpy 24.65 1.55 362.68 226.18 12.07 
Contemporaneous Emissions,tpy -34.51 -.694 -265.19 -28.25 -3.27 
Net Emissions Increase, tpy -9.86 .856 98.49 197.93 8.78 
Number of Project Stacks 3 3 3 3 3 
BACT/LAER Required, YesjNo no no yes yes no 



AIR QUALITY 

Ambient Significance, ugjm3 1 hr 
8 hr 

isclt 
NOX 
complex isclt 

37.20 
11.69 

annual 0.54 0.12 
Radius of Sign. Impact, Km 
Refined Modeling Required 
PSD Increment Used, 3-hour 
PSD Increment Used, 24-hour 
PSD Increment Used, Annual 
NAAQS Cone Modeled, 3-hour 
NAAQS Cone Modeled, 24-hour 
NAAQS Cone Modeled, Annual 
NAAQS Cone Background 

BACT ANALYSIS 
EMISSION POINT 

Proposed 

Turbine 3 to 1 steam fuel ratio 
Duct burner 

PM1o 
S02 
NOX 

MOST STRINGENT CONTROL 
RANKING 
NOX 
Turbine $8323/tonjyr 

co 

COMMENT LETTERS 
DATE FROM 

_/_/ _ 
_/_/_ 

TELEPHONE CALLS I TELECONFERENCES 
DATE FROM TO 

_/_/ _ 
_/_/ _ 
_/_/_ 

MEETINGS 

CONTROLS & NSPS & CEM 

N.G.fired wj steam injection 
Low NOx Burners wjN.G only 

(lb/MMBTU) 
(lb/MMBTU) 
(lb/MMBTU) 

CONTROL 

wet injection wjSCR 
wet injection wjSCR 

Thermal Oxidation 
Catalytic Oxidatio=n-----

SUBJECT 

SUBJECT I ATTENDEES 

DATE LOCATION SUBJECT I ATTENDEES 

_/_/ _ 
_/_/_ 

co 
complex 

6.38 
2.38 

2 

EMISSIONS 

42 ppm 

• 003 
.0006 
.1 

EMISSIONS 

90% 
??? 

95- 98 %_ 
90% 



STATUS AS OF March 11, 1992 
DPAGE 

PSD PERMIT NUMBER PSD-ARK-???? 
STATE PERMIT NUMBER 

3 

SOURCE: 

CHRONOLOGY: 

DUNN & BRADSTREET # 

INTERNATIONAL PAPER, CAMDEN MILL/ COGENERATION FACILITY 

DATE OF PRE-APPLICATION MEETING: •••• 
DATE APPLICATION RECEIVED BY STATE: • 
DATE APPLICATION RECEIVED BY EPA: ••• 
DATE of anticipated construction: ••• 
DATE of anticipated startup: •••••••• 
DATE STATE COMPLETENESS: •••••••••••• 
DATE EPA COMPLETENESS COMMENTS: ••••• 
DATE STATE PUBLIC NOTICE: •••••••••• 
DATE DRAFT PSD PERMIT AT EPA: ••••••• 
DATE EPA DRAFT COMMENTS TO STATE: ••• 
DATE PSD PERMIT ISSUED: ••••••••••••• 

_/_/_ 
01/23/92 
01/29/92 
_/ _ _/ __ 
_/ _ _/ __ _ _/ _ _/ -
_ _/ _ _/ -_ _/ _ _/ -
_/ _ _/ __ 
_/ _ _/ __ 
_/_/_ 



6T-AN 
AIR QUALITY SUMMARY 

COMPANY: :t. f (o..VV\c\.-€-1'\ 111//) 
SOURCE: ( et ""-d. " "' M dl 
LOCATION: Cct~O.e-VJ .Jttc /;._c;" 5"<5 
PSD PERMIT NUMBER: 

/ Net Emission Increase f Potential to Emit 
PSD Increment Analysis 

Reviewer CV 
Date:_/_/_ 

National Ambient Air Quality standard (NAAQS) 
Pollutant J() 0 
Grid Size:--~l~K~1~.l~o=m==e~t~e~r~-----.l~O~O~M~e~t=e=r=s=-----~O~t~h=e=r=-------

Urban Rural -- Building oownwash 
Air station surface station ----------Upper 

Model Used { 5 C. /... T 

HOUR 

Highest 2nd High 

1. YEAR 81 ----
Day/Hour 
Receptor UTM E 
Receptor UTM N 
Elevation 

2. YEAR ?2 
Day/Hour 
Receptor UTM E 
Receptor UTM N 
Elevation 

3. YEAR __u 
Day/Hour 
Receptor UTM E 
Receptor UTM N 
Elevation 

4. YEAR __15j_ 
Day/Hour 
Receptor UTM E 
Receptor UTM N 
Elevation 

5. YEAR~ 
Dav/Hour 
Receptor UTM E 
Receptor UTM N 
Elevation 

BACKGROUND 
CONCENTRATION 

!OTAL 
C'JNCENTRATION 

~ADIUS OF IMPACT -·---··---
(JLOMETERS 

HOUR 
"'Hi,_g,-he_s_t -----2nd high Ann~al 

• S08'1J77 

St~ ~ 77 
371'117r.> 

, Sl.fo'S> 7 

Stfo<-17 
37('-/l)k 

,'/0002.<. 

514> 2/7 
3714!'76 

,.s:Jo7 ,., 

Sdbl:?l 
3:ZI'I~J/p 

,·,. 



STATUS AS OF March 11, 1992 
DPAGE 

PSD PERMIT NUMBER PSD-ARK-???? 1 
STATE PERMIT NUMBER 
DUNN & BRADSTREET # 

SOURCE: INTERNATIONAL PAPER, CAMDEN MILL/ COGENERATION FACILITY 

ADDRESS: 
COUNTY: 
LOCATION: 
SUBMITTED BY: 
CONTACT: 
TELEPHONE # 

PREPARED BY: 
ADDRESS: 
LOCATION: 
CONTACT: 
TELEPHONE # 

ouachita county 
Camden, Arkansas 

Woodward-Clyde Consultants 
2822 O'Neal Lane, Baton Rouge, LA 70896 

EPA PERMIT ENGINEER: R. Daron Page 
David Marrow STATE PERMIT ENGINEER: 

Current Status/Size of Source: Existing Major Source 
PSD- ST.Number 990-A 

TYPe of APPlication: MajorMod. 

PROJECT DESCRIPTION: I.P. installed a GE frame 5 NG fired 
turbine which is the prime mover for a 27 MW electric generator. 
Waste heat is recovered in a downstream waste heat boiler, a duct 
burner is used to provide supplemental firing to ensure that a 
stable supply of steam is provided by the waste heat boiler. Steam 
injection is used to lower the combustion flame temp and therefore 
the NOx emissions. 

Existing Power boilers (C) will be used as back-up when the 
co-gen is down due to maintenance or repairs, they will be kept in 
a cold down state when not in use. Power boilers will provide 
steam to the mill and fire up to 300,000 scfjhr of N.G. and will 
use No. 6 fuel oil as an emergency fuel during shortages of N.G. 
I.P. would like the authority to periodically use No. 6 fuel oil in 
these boilers to assure their capability to operate under such 
emergency conditions. The bark and recovery boilers (D) also 
produce steam for the mill electrical and steam distribution 
systems (G) and (I). I.P. would like the authority to operate the 
power boilers simultaneously with the Co-gen Unit for a total of 80 
boiler days, start up will be counted against the 80 boiler days. 
A total of 600,000 lb/ hr of steam is needed by the I.P. steam 
distribution system. The power boilers will be used to maintain 
this demand when one or more of the Co-gen unit,the bark boiler, or 
the Recovery boiler is down. 

APPLICABILITY ~0 ~ lmx co NMHC 

Project Emissions, tpy 24.65 1.55 362.68 226.18 12.07 
Contemporaneous Emissions,tpy -34.51 -.694 -265.19 -28.25 -3.27 
Net Emissions Increase, tpy -9.86 .856 98.49 197.93 8.78 
Number of Project Stacks 3 3 3 3 3 
BACT/LAER Required, YesjNo no no yes yes no 

,~.~-
., 



AIR QUALITY 

Ambient Significance, ugjm3 1 hr 

isclt 
lmx 
complex isclt 

8 hr 
annual 0.54 0.12 

37.20 
11.69 

Radius of Sign. Impact, Km 
Refined Modeling Required 
PSD Increment Used, 3-hour 
PSD Increment Used, 24-hour 
PSD Increment Used, Annual 
NAAQS Cone Modeled, 3-hour 
NAAQS Cone Modeled, 24-hour 
NAAQS cone Modeled, Annual 
NAAQS Cone Background 

BACT ANALYSIS 
EMISSION POINT 

Proposed 

Turbine 3 to 1 steam fuel ratio 
Duct burner 

PM1o 
so2 
NOX 

MOST STRINGENT CONTROL 
RANKING 
NOX 
Turbine $8323/tonjyr 

co 

COMMENT LETTERS 
DATE FROM 

_;_; _ 
_;_;_ 

TELEPHONE CALLS I TELECQNFEBENCES 
DATE EBQH TO 

_;_; _ 
_;_; _ 
_;_;_ 

MEETINGS 

CONTROLS & NSPS & CEM 

N.G.fired w/ steam injection 
Low NOx Burners wjN.G only 

(lb/MMBTU) 
(lb/MMBTU) 
(lb/MMBTU) 

CONTROL 

wet injection wjSCR 
wet injection wjSCR 

Thermal Oxidation 
Catalytic Oxidatio~n-----

SUBJECT 

SUBJECT I ATTENDEES 

DATE LOCATION SUBJECT I ATTENDEES 

_;_; _ 
_;_;_ 

co 
complex 

6.38 
2.38 

2 

EMISSIONS 

42 ppm 

.003 

.0006 

.1 

EMISSIONS 

90% 
??? 

95- 98% 
90% -



STATUS AS OF March 11, 1992 
DPAGE 

PSD PERMIT NUMBER PSD-ARK-???? 
STATE PERMIT NUMBER 

3 

SOURCE: 

CHRONOLOGY: 

DQNN & BRADSTREET # 

INTERNATIONAL PAPER, CAMDEN MILL/ COGENERATION FACILITY 

DATE OF PRE-APPLICATION MEETING: •••• 
DATE APPLICATION RECEIVED BY STATE: • 
DATE APPLICATION RECEIVED BY EPA: ••• 
DATE of anticipated construction: ••• 
DATE of anticipated startup: •••••••• 
DATE STATE COMPLETENESS: •••••••••••• 
DATE EPA COMPLETENESS COMMENTS: ••••• 
DATE STATE PUBLIC NOTICE: •••••••••• 
DATE DRAFT PSD PERMIT AT EPA: ••••••• 
DATE EPA DRAFT COMMENTS TO STATE: ••• 
DATE PSD PERMIT ISSUED: ••••••••••••. 

_/_/_ 
01/23/92 
01/29/92 
_/ _ _/ __ 
_/ _ _/ __ 
_ / _ _! __ 
_! _ _! __ 
_/ _ _/ __ 
_! _ _! __ 
_/ _ _! __ 
_/_/_ 



. ,.STATUS AS OF 02/12/92 
DPAGE 

PSD PERMIT NUMBER 
STATE PERMIT NUMBER 
DUNN & BRADSTREET # 

SOURCE: 

ADDRESS: 
COUNTY: 
LOCATION: 

INTERNATIONAL PAPER, CAMDEN MILL 

OLIC\~t',.q("''""'" I AI"Ket"\S".S 
Co.."""".,_"' 

SUBMITTED BY: 
CONTACT: 
TELEPHONE # 

PREPARED BY: Woodward-Clyde Consultants 

PSD-ARK-???? 1 
'i90-A 

( 0 :3~"'- - '\-vc r 1,; "1-e 

G- E F;~"'..., '> "1" s +-.. ~ ~.;__, 

2 7 m w der.J r.~ J-" ~""f. 

~\ ... e-"1- "''"~"'"/~){.._ 4-.,_:J 
bot'le ..... 

ADDRESS: 2822 O'Neal Lane, Baton Rouge, LA 70896 
LOCATION: 
CONTACT: 
TELEPHONE # 

EPA PEEMIT ENGINEER: 
STATE PERMIT ENGINEER: 

R. Daron Page 
/J ct.tt ~ J. /h ., r- r-o vV' 

current status/Size of Source: 4[Kistinq Major sou~;Minoz GeHroe 
PSD- - ST.Number---~----

Type of Application: ~ajo~Mo~Minor Mod.jNew Source 

PROJECT DESCRIPTION: 1~ fJ.. ; n 5 .fc'-l \, J o, (r ~ "'""'"'~ ~ § }JG- F,ht t--<-<"'"~-,_,o wft,'c.4 

l{ tkepM;.,eiY\t;;i ... e,... FQrG'\. 2-lt'l1w el.e.cl-.-~c.7.1l ........ e..-"ct....I...6P', W~l.-5'1--Q.. he'"...j... ts ('J2.,CCIIII?,/'.2J.. J.-1"'1.CI clol.ot/bt,I~Cjt-, 

[.J<t'l-e he".+- loo,lu 
1 
o.~...d- "'"'''"•"' ,\i.-Heel l-o jOrovLcJ.p . .)U,?f'l-e"'-e"'i'\.( (:,~i .. , to""">"~"-" 

c..~f-.,/.{~ 54;/P'/::J .{'_,.~_,,"1 ;, pro~;J...,I {,'i'f-h.._ t..A~JI.._h7'-bo,t~,,,, 5~-"'"'"" ~-"J"<-1-,o-. ,-, <-t:lQ<i 

to lc"ve,..._ f-~ Co~'"" b Ld f.er- ..J_" Je:t;"'l((, "}-.e-'IA/). ctvt-J t~ +'~.it. ,.VQ..{ Q...£A..A.,rs,-~...,j,. 

APPLICABILITY TSP PM10 S02 NOx 
Project Emissions, tpy 2A 45 I , s-s 3 "' 4 • '~ 
Number of Project stacks 3 ' 3 3 
Contemporaneous Emissions, tpy -3 Lf .51 -,C., 'i 'I - 2 C.. 5', 19 
Net Emissions Increase, tpy -9. ff, , !friO q ~,'I 'I 
BACT/LAER Required, YesjNo 
Ambient Significance, ugjm3 

Radius of Sign. Impact, Km 
Refined Modeling Required 
PSD Increment Used, 3-hour 
PSD Increment Used, 24-hour 
PSD Increment Used, Annual 
NAAQS Cone Modeled, 3-hour 
NAAQS Cone Modeled, 24-hour 
NAAQS Cone Modeled, Annual 
NAAQS cone Background 

BACT ANALYSIS 
EMISSION POINT 

Cvt~b,;,_e 

Proposed 

co 
'2 <.(.,I )' 
.3 

- .2_ 'i? ' <.S 

Mcc 
l'-•o7 

EMISSIONS 



MOST STRINGENT CONTROL 
RANKING 

COMMENT LETTERS 
DATE FROM 

_/_/ _ 
_/_/_ 

SUBJECT 

TELEPHONE CALLS I TELECONFERENCES 
DATE FROM TO SUBJECT I ATTENDEES 

_/_/ _ 
_/_/ _ 
_/_/ _ 
_/_/_ 

MEETINGS 
DATE LOCATION 

_/_/ _ 
_/_/ _ 
_/_/_ 

CHRONOLOGY: 

SUBJECT I ATTENDEES 

DATE OF PRE-APPLICATION MEETING: •••• 
DATE APPLICATION RECEIVED BY STATE: • 
DATE APPLICATION RECEIVED BY EPA: ••• 
DATE of anticipated construction: ••• 
DATE of anticipated startup: •••••••• 
DATE STATE COMPLETENESS: ••••••••••.. 
DATE EPA COMPLETENESS COMMENTS: ••••• 
DATE STATE PUBLIC NOTICE: •••••••••• 
DATE DRAFT PSD PERMIT AT EPA: ••••••• 
DATE EPA DRAFT COMMENTS TO STATE: ••• 
DATE PSD PERMIT ISSUED: ••••••••••••• 

2 

EMISSIONS 
qo% 

_/_/_ 
_ _; _ _; -_; _ _; __ 
_ _; _ _; -
_ _; _ _; -_ _; _ _; __ 
_ _; _ _; -_ _; _ _; __ _ _; _ _; __ _ _; _ _; __ 
_/_/_ 



STATE OF ARKANSAS 
DEPARTMENT OF POLLUTION CONTROL AND ECOLOGY 

8001 NATIONAL DRIVE, P.O. BOX 8913 
LITTLE ROCK, ARKANSAS 72219-8913 

PHONE: (501) 562-7444 
FAX: (501) 562-4632 

January 27, 1992 

Mr. Merritt Nicewander (6T-AN) 
U.S. Environmental Protection Agency 
Region VI 
1445 Ross Avenue, Suite 1200 
Dallas, Texas 75202-2733 

RE: Grant Output Objective 92-AR-01 

Dear Mr. Nicewander: 

(ft· t ElVE[J 

JAN 2 f) 799;..._ . 

6T~AJ\I 
< 

This letter is submitted in compliance with Grant Output Objective 
92-AR-OJ.. 

In accordance with 92-AR-01, the State must submit within 20 days 
of receipt, a copy of a complete application for a major 
modification subject to PSD or Nonattainment Review as defined in 
40 CFR Parts 51 and 52. 

The attached PSD applications and supplemental information were 
submitted by Dames and Moore for Nucor-Yamato Steel and Woodward
Clyde Consultants for International Paper (Camden Mill) on December 
31, 1991, and January 23, 1992, respectively. 

If I may be of any other assistance to you, please do not hesitate 
to contact me at (501)570-2118. 

Sincerely, 

~2. OJ.uiiA 
Cathalene z. ~rvis 
Administrative Assistant II 
Division of Air Pollution Control 

Enclosures 

cc, w/o enclosures: 
Karen Alvarez, 105 Project Officer, EPA, Region VI 



Region 6 

State: ARKANSAS 
(92-AR-Ol) 

FY 92 lOS GRANT OUTPUT DESCRIPTION 

Output Objective: PSD, NONATTAINMENT and MINOR SOURCE PERMITTING PROGRAMS NSPS 

and NESHA? APPLICABILITY DETERMINATIONS IN PERMITTING 

State Workyears: 

To implement the PSD, Nonattainment and Minor Source permitting 

programs. To provide effective management of new source growth 

while attaining and maintaining the ambient air quality standards. 

To determine NSPS and NESHAP applicability/nonapplicability during 

permit review .. 

I. 

Milestones 

General Program Operation 

1. State will implement the PSD, Nonattainment and Minor 

Source permitting programs as described in the delegation 

agreements, applicable statutes, and regulations. 

2. State will determine NSPS and NESHAP 

applicability/nonapplicability as described in the 

delegation agreements during the- permit review process. 

3. State will operate the permitting programs in 

, accordance with the Federal Clean Air Act, EPA regulations, 

EPA requirements, and guidance (specified in "Guidelines and 

Criteria for Accomplishment"), the Federally-approved SIP, 

the state Clean Air Act, and State regulations. 

4. State will review written guidance provided by EPA and 

discuss with EPA the most responsible way and timeframes in 

which such guidance can be implemented.' 

5. State will conduct a monthly phone,call with EPA to 

discuss both the status of PSD or Nonattainment permit 

applications and permitting issues. 

92-AR-Ol 

2 



Region 6 

State: ARKANSAS 
(92-AR-Ol) 

FY 92 lOS GRANT OUTPUT DESCRIPTION 

Output Objective: PSD/NSR/NSPS/NESHAP Permitting Programs (Can't) 

II. 

Milestones 

Enforcement Permits 

State will write and issue enforceable permits for 
construction. When issuing new source permits, State will: 

l. Specify applicable NS.PS and NESHAP subparts in permits. 

2. Specify maximum allowable emission rates for all 
pollutants emitted on both a short-term and a long-term 
basis (i.e., lb/hr and tonjyr) in permits. 

3. Specify, in permits, which Federal and State regulations 
apply, when regulations are used to limit emissions, 

including the effective date of the regulation(s) 
referenced. 

4. Specify, in permits, the method to determine initial and 

continual compliance and the date by which initial 
compliance will be demonstrated at all major and minor 
sources, and specific initial and continual compliance 

demonstration methods, as appropriate. 

5. Specify, in permits, recordkeepingjreporting 
requirements as appropriate to document initial and 
continual compliance . 

....•.• ,,;tf 
~~~Major Source Permit Applications 

The State will: 

•·•>~"':ti&;i·\.ithin 20 days of receipt, provide EPA with a copy of 
m.~,.~,-

.. any complete application for a new major source or major 
modification subject to PSD or Nonattainment Review as 
defined in 40 CFR Parts 51 and 52. 

2. to the extent practicable, prior to permit issuance, 
provide EPA with opportunity to review potential minor 
permit actions which exempt an otherwise major source or 
modification from a major review (e.g., •synthetic• minor 

sources, major sources netting out of review, and 99.9 or 
249.9 tons per year sources). 

92-AR-01 

3 



Region 6 

State: ARKANSAS 
(92-AR-Ol) 

FY 92 lOS GRANT OUTPUT DESCRIPTION 

Output Objective: PSD/NSR/NSPS/NESHAP Permitting Programs (Can't) 

~:. 

--
Milestones 

3. provide EPA copies of all notifications to applicants of 

the receipt date, incompleteness or completeness 

determinations of applications for new major sources or 

major modifications subject PSD or Nonattainment Review when 

such notifications are made. 

4. Provide EPA copies of letters sent to Federal Land 

Managers when a Class I area is within 100 kilometers of a 

proposed project. 

5. Provide EPA, at least 30 days prior to the close of the 

public comment period, a public notice package for each 

application for a .new major source or major modification 

under PSD or Nonattainment review. The public notice 

package shall contain the proposed public notice language, 

the draft PSD or Nonattainment permit and a Preliminary 

Determination Summary. The Preliminary Determination 

Summary shall include a technical analysis demonstrating how 

the proposed projects comply with the technical review 

requirements of the regulations (e.g., BACT, LAER, offsets), 

a description of air quality models used, the results of 

project, increment and NAAQS modeling analyses, monitoring 

and quality assurance plans, an assessment of air taxies 

secondary impacts, additional impacts (e.g., visibility 

soils, and vegetation, growth) and impacts on Class I areas, 

as applicable. 

6. provide EPA with a timely submittal of a copy of the 

public notice as published by the applicant for PSD or 

Nonattainment applications. 

7. submit to EPA copies of notices of public hearing 

schedules for consideration of PSD or Nonattainment 

applications/draft permits at the time formal notification 

is made. 

8. provide EPA with the final preconstruction permit and 

the final nonattainment permit including response to any 

public comment upon issuance for major sources or major 

modifications/subject to PSD or Nonattainment review. 

92-AR-01 

4 



Region 6 

State: ARKANSAS 
( 92-AR-01) 

FY 92 lOS GRANT OUTPUT DESCRIPTION 

Output Objective: PSD/NSR/NSPS/NESHAP Permitting Programs (Con't)-

Date: Milestones 

9. provide EPA with a copy of the operating permit upon 
issuance for major sources and major modifications subject 
to PSD or nonattainment review. 

IV. MODELING, MONITORING, QUALITY ASSUBANCE 

1. Copies of Modeling protocols, monitoring and quality 
assurance project plans, received from sources· for PSD or 

Nonattainment review applications must be submitted to EPA 
within 30 days of receipt. 

2. Copies of all letters approving modeling protocols, 
monitoring plans, or quality assurance project plans for PSD 

or Nonattainment review applications will be submitted to 
EPA at the time of approval. 

3. Documentation of all procedural agreements mae with 
applicants involving modeling, monitoring or quality 
assurance will be submitted to EPA within 30 days of when 
such agreements are made. 

4. State will maintain and submit an annual list of all 
approved or ongoing monitoring activities occurring within 

the State. This list will include the location of the 
monitoring sites, the contractor conducting the monitoring, 
the length of monitoring, and the pollutants being 
monitored. 

V. BACT/LAER DETERMINATIONS 

1. Send BACT/LAER determinations completed by the State to 
the BACT/LAER Clearinghouse (MD-15, RTP, N.C. 21111) and 
EPA Region 6 within 90 days of determination 

VI. MINOR SOURCE PERMITTING 

1. EPA will conduct audits as necessary to assess the 
State's minor source permitting activity. EPA will notify 
the State prior to the audit of the date of the audit and 
provide a plan for the audit. State will cooperate with EPA 

by providing assistance and being available to the audit 
team. 

92-AR-01 

5 



Region 6 
FY 92 lOS GRANT OUTPUT DESCRIPTION 

State: ARKANSAS 
(92-AR-01) 

Output Objective: PSD/NSR/NSPS/NESHAP Permitting Programs (Con't) 

Date: Milestones 

2. The State will submit a quarterly report of all permits 

issued during the quarter. This report shall contain, at a 

minimum, the following information: Permit Number, Source 

Name, Source Location, Source Type, New source or 

Modification, Maximum Allowable Emission Rates per 

Pollutant, Date Issued, Applicable NSPS/NESHAP Subparts. 

Guidelines or criteria for accomplishment: 

CAA Se=tions 110,111, 112, 172 
PSD SIP 40 CFR 51.166 
NSPS and NESHAP Delegation Agreements 40 CFR 60 & 61 

Existing EPA modeling guidelines (revised) 1986 

EPA-450/2-78-027R July 1986, updated July 1987 

Criteria entitled "General Minimum Criteria for Determining Enforceability 

of New Source Permits"' issued by letter 6/18/82; 

40 CFR Part 51, Subpart I, 1980; 
Draft New Source Review Workshop Manual, October 1990 

Letter of l/4/88 transmitting J. C. Potter memo of 12/l/87 re: "'Improving New 

Source Review (NSR) Implementation."' 

Gerald A. Emison memo of 9/30/87 re: "'Implementation of North County Resource 

Recovery PSD 
Remand." 

EPA's Emissions Trading Policy Statement, 51 FR 43814, 12/4/86. 

Ambient Monitoring Guidelines for Prevention of Significant Deterioration 

(PSD) . 
Guidance on Limiting Potential to Emit in New Source Permitting, dated 

6/13/89. 
NSR Bulletin Board 
SCRAM Bulletin Board 
1988 New Source Review PSD and Nonattainment Area Guidance Notebook, Volumes 1 

& 2. 

92-AR-01 
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Mr. Cecil Harrell 
Engineer Supervisor, Permits 
Arkansas Department of Pollution 

Control and Ecology 
P.O. Box 8913 
Little Rock, Arkansas 72219-8913 

Re: International Paper, Camden Mill, Cogeneration Facility 

Dear Mr. Harrell: 

We have reviewed the application dated December 30, 1991, from 
International Paper, requesting a permit to construct a 
cogeneration unit with a duct burner and waste heat recovery 
boiler. on the basis of our evaluation we have items of concern 
which should be addressed in the public record. our comments and 
items of concern follow. 

APPLICABILITY 

Item 1) 

Item 2) 

It is our understanding that this facility has e--· 
constructed and experienced difficulty in meeting t's 
permitted hourly emissions rates for CO and NO.. e 
public record should further demonstrate why these 
limitations could not be met. 

The application and the public record should address the 
effect that the proposed boiler will have on the normal 
operation of other emission units at the source. Any 
increases in emissions from such emission units should be 
included in the net emission increase of each regulated 
pollutant and in the air quality modeling for each 
pollutant whose net emissions increase will be 
significant. 

Item 3) The emissions increases associated with the existing 
emissions units should be addressed by comparing the old 
level of actual emissions to the new proposed level of 
allowable emissions. If the proposed allowable emissions ';\:: 
will be based upon other than full time operation of the /l 
emissions units at their maximum capacities while burning 

6T-AN:PAGE:X2181:DP:03/16/92 
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fuel oil, then the permit should contain federally 
enforceable limitations on the quantity of #6 fuel oil 
that can be used, and the overall production and hours of 
operation of the existing power boilers. Tables 1-1 
through Table 1-5 give proposed allowable emissions based 
on natural gas. The new allowable and thus the net 
emissions increase should be based on the actual fuel 
used or on a worst case basis. 

Item 4) The application presents the net emission increase due to \ 
the project. We did not find where the creditable 
contemporaneous emission increases and decreases were \ i 
presented. All other previously permitted emission I * 
points from all process modules within the facility \ 
should be evaluated with respect to creditable 1 

contemporaneous emissions that will be used in thy 
prevention of significant deterioration (PSD) net 
emission increase calculation. . 

Item 5) CFR 52.21 (b) (3) (vi) (b) states that a decrease in actual 
emissions must be federally enforceable at and after the 
time that actual construction on the particular change 
begins. If the decreases of actual emissions from the 
existing power boiler were not federally enforceable at 
the time construction began they are not creditable. 

BACT ANALYSIS 

Item 6) CFR 52.21 (r)(4) states that: 

"At such time that a particular source or modification 
becomes a major stationary source or major modification 
solely by virtue of a relaxation in any enforceable 
limitation which was established after August 7, 1980, on 
the capacity of the source or modification otherwise to 
emit a pollutant, such as a restriction on hours of 
operation, then the requirements shall apply as 
though construction had not yet commenced on the source 
or modification." 

All best available control technology (BACT) should be 
evaluated with respect to technical feasibility and 
energy, environmental and economic impacts and should not 
include ~for retrofitting a unit requiring a 
relaxation of an enforceable limit. 

Item 7) The applicant has rejected selective catalytic reduction 
(SCR) as BACT for the Cogeneration Unit. SCR has been 
permitted as BACT in Region 6. The cost presented in the *' 
application appear to be excessive. Therefore the public 
record should contain a comparison of SCR for this 
project verses the cost of SCR that has been permitted in 
Region 6 (e.g. Enterprise Products PSD-TX-796). 



3 

Item 8) The applicant should consider and address for the public 
record Dry Low NO. (DLN) burners as BACT for the turbine. 
We understand that G.E. is developing DLN burners down to 
25 ppm and eventually will get to 9 ppm. 

!5 
Item 9) The public record should address the possibility of using 

catalytic oxidation after the duct burner but before the 
recovery boiler. Based on the temperature ranges 
submitted in the application this location would appear 
to be technically feasible. · _) 

L..--·-·•"" 

AIR QUALITY ANALYSIS 

Item 10) The modeling was performed using the meteorological data 
for the calendar years 1982 through 1987. The Guidelines 
on Air Quality Models requires that the modeling be 
performed using meteorological data available for the 
most recent five consecutive years. This should be 
addressed for the public record. 

Item 11) It was unclear in the application whether the modeling 
was done with the boiler firing fuel oil or natural gas 
as a worst case. This should be addressed in the public 
record. 

This concludes our review of the permit application as received. 
If our concerns are adequately addressed, we have no objections to 
the state drafting a PSD permit. 

If you have any questions, please call Mr. Reverdie Daron Page of 
my staff at (214) 655-2181. 

sincerely yours, 

p /. / ~ c;-+-~ .y)_4.;; 
; 

David F. Garcia 
Acting Chief 
New Source Review Section (6T-AN) 

cc: International Paper 

bee: 6T-AN Staff 
Kelley (6T-EC) 
Mikus (6T-AG) 

' "7 L _ _i 
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STATUS AS OF March 11, 1992 
DPAGE 

PSD PERMIT NUMBER PSD-ARK-???? 1 
STATE PERMIT NYMBER 
DUNN & BRADSTBEET # 

SOURCE: INTERNATIONAL PAPER, CAMDEN MILL / COGENERATION FACILITY 

ADDRESS: 
COUNTY: 
LOCATION: 
SUBMITTED BY: 
CONTACT: 
TELEPHONE # 

PEE PARED BY: 
ADDRESS: 
LOCATION: 
CONTACT: 
TELEPHONE # 

ouachita County 
Camden, Arkansas 

Woodward-Clyde Consultants 
2822 O'Neal Lane, Baton Rouge, LA 70896 

f>r~" ~LA 

(sol.!) 1 5" I~ I 'f'7 3 f-.4-~o<i) / 53- -H.rG 

EPA PEBMIT ENGINEER: R. Daron Page 
David Marrow STATE PERMIT ENGINEER: 

current Status/Size of source: Existing Major Source 
PSD- ST.Number 990-A 

TYPe of Application: MajorMod. 

PROJECT DESCRIPTION: I.P. installed a GE frame 5 NG fired 
turbine which is the prime mover for a 27 MW electric generator. 
Waste heat is recovered in a downstream waste heat boiler, a duct 
burner is used to provide supplemental firing to ensure that a 
stable supply of steam is provided by the waste heat boiler. steam 
injection is used to lower the combustion flame temp and therefore 
the NOx emissions. 

Existing Power boilers (C) will be used as back-up when the 
Co-gen is down due to maintenance or repairs, they will be kept in 
a cold down state when not in use. Power boilers will provide 
steam to the mill and fire up to 300,000 scfjhr of N.G. and will 
use No. 6 fuel oil as an emergency fuel during shortages of N.G. 
I.P. would like the authority to periodically use No. 6 fuel oil in 
these boilers to assure their capability to operate under such 
emergency conditions. The bark and recovery boilers (D) also 
produce steam for the mill electrical and steam distribution 
systems (G) and (I). I.P. would like the authority to operate the 
power boilers simultaneously with the co-gen Unit for a total of 80 
boiler days, start up will be counted against the 80 boiler days. 
A total of 600,000 lb/ hr of steam is needed by the I.P. steam 
distribution system. The power boilers will be used to maintain 
this demand when one or more of the Co-gen unit,the bark boiler, or 
the Recovery boiler is down. 

APPLICABILITY ~0 ~ NOX co NMHC 

Project Emissions, tpy 24.65 1.55 362.68 226.18 12.07 
contemporaneous Emissions,tpy -34.51 -.694 -265.19 -28.25 -3.27 
Net Emissions Increase, tpy -9.86 .856 98.49 197.93 8.78 
Number of Project Stacks 3 3 3 3 3 
BACT/LAER Required, YesjNo no no yes yes no 



AIR QUALITY 

Ambient Significance, ugjm3 1 hr 

isclt 
HQ. 
complex isclt 

8 hr 
annual 0.54 0.12 

37.20 
11.69 

Radius of sign. Impact, Km 
Refined Modeling Required 
PSD Increment Used, 3-hour 
PSD Increment Used, 24-hour 
PSD Increment Used, Annual 
NAAQS cone Modeled, 3-hour 
NAAQS Cone Modeled, 24-hour 
NAAQS cone Modeled, Annual 
NAAQS Cone Background 

BACT ANALYSIS 
EMISSION POINT 

Proposed 

Turbine 3 to 1 steam fuel ratio 
Duct burner 

PM1o 
so2 
NOX 

MOST STRINGENT CONTROL 
RANKING 
NOX 
Turbine $8323/tonjyr 

co 

COMMENT LETTERS 
DATE FROM 

_;_; _ 
_;_;_ 

TELEPHONE CALLS I TELECONfERENCES 
DATE FROM TO 

_;_; _ 
_;_; _ 
_;_;_ 

MEETINGS 

CONTROLS & NSPS & CEM 

N.G.fired wj steam injection 
Low NOx Burners wjN.G only 

(lb/MMBTU) 
(lb/MMBTU) 
(lb/MMBTU) 

CONTROL 

wet injection wjSCR 
wet injection wjSCR 

Thermal Oxidation 
Catalytic Oxidatio_n ___ __ 

SUBJECT 

SUBJECT I ATTENDEES 

DATE LOCATION SUBJECT I ATTENDEES 

_;_; _ 
_;_;_ 

co 
complex 

6.38 
2.38 

2 

EMISSIONS 

42 ppm 

.003 

.0006 

.1 

EMISSIONS 

90% 
??? 

95- 98% 
90% -



STATUS AS OF March 11, 1992 
DPAGE 

PSD PERMIT NUMBER PSD-ARK-???? 
STATE PERMIT NQMBER 

3 

SOURCE: 

CHRONOLOGY: 

DUNN & BRADSTREET # 

INTERNATIONAL PAPER, CAMDEN MILL / COGENERATION FACILITY 

DATE OF PRE-APPLICATION MEETING: •••• 
DATE APPLICATION RECEIVED BY STATE: • 
DATE APPLICATION RECEIVED BY EPA: ••• 
DATE of anticipated construction: ••• 
DATE of anticipated startup: •••••••• 
DATE STATE COMPLETENESS: •••••••••••• 
DATE EPA COMPLETENESS COMMENTS: ••••• 
DATE STATE PUBLIC NOTICE: ••••.••••• 
DATE DRAFT PSD PERMIT AT EPA: ••••••• 
DATE EPA DRAFT COMMENTS TO STATE: ••• 
DATE PSD PERMIT ISSUED: ••••••••••••• 

_/_/_ 
01/23/92 
01/29/92 
_! _ _! __ 
_/ _ _/ __ 
_ ! _ _/ __ 
_/ _ _/ __ 
_/ _ _/ __ 
_/ _ _/ __ 
_/ _ _/ __ 
_/_/_ 



6T-AN 
AIR QUALITY SUMMARY 

COMPANY: :r . f Co.- VV\ J -e-n /11/ /) 

Reviewer Cv 
Date:_/_/_ 

SOURCE: ( q ""d. ~t'\ Mt II 
LOCATION: C<t~6.e-"'l :A-r'-l<_ct.,S<'i5 

PSD PERMIT NUMBER: 

/ Net Emission Increase J Potential to Emit 

PSD Increment Analysis 
National Ambient Air Quality Standard (NAAQS) 

Pollutant ;() 0 
Grid Size:--~l~K~i~l~o-m_e_t~e-r-------l~O~O~M~e~t-e_r_s------~O

~t~h-e_r ______ _ 

Urban Rural -- Building Downwash 

Upper 
Model 

Air station surface station 

Used ( .S C. !... T 

HOUR 

Highest 2nd High 

1. YEAR~ 
Day/Hour 
Receptor UTM E 
Receptor UTM N 
Elevation 

2. YEAR ~2. 
Day/Hour 
Receptor UTM E 
Receptor UTM N 

Elevation 

3. YEAR _£,1 
Day/Hour 
Receptor UTM E 
Receptor UTM N 
Elevation 

4. YEAR _m_ 
Day/Hour 
Receptor UTM E 
Receptor UTM N 
Elevation 

5. YEAR~ 
Oav/Hour 
Receptor UTM E 
Receptor UTM N 
Elevation 

BACKGROUND 

CONCENTRATION 

mu.L 
C'JNCENTRAT ION 

~ADlUS OF IMPACT -·-·--·--
!ClLOMETERS 

HOUR 
""Hi,_g,..he_s_t -----2nd high Ann~al 

, S08'JJ77 

!)tr-,2..]7 
371'117(;> 

,5<fo':n7 

q [! .. Li7 
3 7 ('"I l) 1.0 

,'j 000 2. <. 

ol(o 2/7 
371'-l!JO 

,.5""-107 ~ .. 

s ~ tbl: 7'! 
3 '71'0 2 lp 



Mr. Cecil Harrell 
Engineer supervisor, Permits 
Arkansas Department of Pollution 

Control and Ecology 
P.O. Box 8913 
Little Rock, Arkansas 72219-8913 

Re: International Paper, Camden Mill, Cogeneration Facility 

Dear Mr. Harrell: 

We have reviewed the application dated December 30, 1991, from 
International Paper, requesting a permit to construct a 
cogeneration unit with a duct burner and waste heat recovery 
boiler. On the basis of our evaluation we have items of concern 
which should be addressed in the public record. our comments and 
items of concern follow. 

APPLICABILITY 

Item 1} It is our understanding that this facility has 
constructed and experienced difficulty in meeti 
permitted hourly emissiol};; rates for co and N 
public record should f~rther demonstrate why 
limitations could not be met. ~ ? 

Item 2) The application and the public record should address the 
effect that the proposed boiler will have on the normal 
operation of other emission units at the source. Any 
increases in emissions from such emission units should be 
included in the net emission increase of each regulated 
pollutant and in the air quality modeling for each 
pollutant whose net emissions increase will be 
significant. ~~ 

'Item 3} The emissions increases associated with the existing 
emissions units should be addressed by comparing the old 
level of actual emissions to the new proposed level of 
allowable emissions. If the proposed allowable emissions 
will be based upon other than full time operation of the 
emissions units at their maximum capacities while burning 
fuel oil, then the permit should contain federally 
enforceable limitations on the quantity of #6 fuel oil 
that can be used, and the overall production and hours of 
operation of the existing power boilers. Tables 1-1 
through Table 1-5 give proposed allowable emissions based 
on natural gas. The new allowable and thus the net 
emissions increase should be based on the actual fuel used 
or on a worst case basis. 

Item 4) The application presents the net emission increase due to 
the project. We did not find where the creditable 

6T-AN:PAGE:X2181:jk:03/12/92 f:\user\dpage\letters\ipcamden.let 



contemporaneous emission increases and decreases were 
presented. All other previously permitted emission points 
from all process modules within the facility should be 
evaluated with respect to creditable contemporaneous 
emissions that will be used in the PSD net emission 
increase calculation. 

Item 5) CFR 52.21 (b) (b) (3) (vi) (b) states that a decrease in 
actual emissions must be federally enforceable at and 
after the time that actual construction on the particular 
change begins. If the decreases of actual emissions from 
the existing power boiler were not federally enforceable 
at the time construction began they are not creditable. 

BACT ANALYSIS 

Item 6) CFR 52.21 (r)(4) states that: 
1---:::::> 

"At such time that a particular source or modification becomes 
a major stationary source or major modification solely by 
virtue of a relaxation in any enforceable limitation which was 
established after August 7, 1980, on the capacity of the 
source or modification otherwise to emit a pollutant, such as 
a restriction on hours of operation, then the requirements ••• 
shall apply as though construction had not yet commenced on 
the source or modification." 

? All BACT should be evaluated with respect to technical 
feasibility and enerq,y, environmental and economic 
impacts,a,,v;L s"-o-..\ cL ,.,o-4- ,,;c,/..L cos+ -fer 1'<--f-t'ofi+-f!,.,(J,_,v---J;-1-
c • a I "' I ! ,.-eq ,_; ,~)., 5-' "'-' I'd ,_x..J/,.:>. 

Item 7) 

Item 8) 

Item 9) 

The applicant has rejected SCR as BACT for the 
Cogeneration Unit. SCR has been permitted as BACT in 
Region 6. The cost presented in the application appear to 
be excessive. Therefore, the public record should contain 
a comparison of SCR for this project verses the cost of 
SCR that has been permitted in Region 6 (e.g. Enterprise 
Products PSD-TX-796). 

DLrJ) 
The applicant shoul nsider and address for the public 
record Dry Low NOx ners as BACT for the turbine. We 
understand that G.E. is developing DLN burners down to 25 
ppm and eventually will get to 9 ppm. 

pe..s.s i J.i IN, 
The public record should address the apprbpriateJress of 
using catalytic oxidaticw after the duct burner but before 
the recovery boiler, :t):lised on the temperature ranges 
submitted in the application this location would .be-' 

technically feasible. "'ffC1 f' f.o Jrc 

6T-AN:PAGE:X2181:jk:03/12/92 f:\user\dpage\letters\ipcamden.let 



AIR QUALITY ANALYSIS 

Item 10) The modeling was performed using the meteorological data 
for the calendar years 1982 through 1987. The Guidelines 
on Air Quality Models requires that the modeling be 
performed using meteorological data available for the most 
recent five consecutive years. This should be addressed 
for the public record. 

Item 11) It was unclear in the application whether the modeling was 
done with the boiler firing fuel oil or natural gas as a 
worst case. This should be addressed in the public 
record. 

This concludes our review of the permit application as received. 
If our concerns are adequately addressed, we have no objections to 
the state drafting a PSD permit. If you have any questions, please 
call Mr. Reverdie Daron Page of my staff at (214) 655-2181. 

Sincerely yours, 

David F. Garcia 
Acting Chief 
New Source Review Section (6T-AN) 

cc: not known 

bee: 6T-AN staff 
Kelley (6T-EC) 
Mikus (6T-AG) 
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TITLE: 
TYPE OF 
(LETTER) (PERMIT) (APPLICATION) 

AR LA Tx OK NM . ******* , , , , (CREATE) 

VERSATILE:# 

DUNS & BRADSTREET : # 

FACILITY:# 

A. MAl: (REVIEWED) (TO REMAIN) or (DELAY) 

B. ROBERT: (REVIEWED) (TO REMAIN) or (DELAY) (DISCARD}** 

c. BILLYE: (REVIEWED) (TO REMAIN) or (DELAY) (DISCARD)'""' 

D. (PSD) (NSR) (TITLES) (FILE ROOM) 

E. 

F. 

G~ TO: 

H. 

I. LE'ITERSTATING: 

1. ADMINISTRATIVELY COMPLETE: 

2. ADDITIONAL INFORMATION IF NECESSARY: 

.• -



ADEQ 
A R K A N S A S 
Department of Environmental Quality 

1\pril 4, 2000 

Russell Delezen, Superintendent of Environmental Services 
International Paper Company Camden Mill 
1944 Adams Avenue 
Camden,Arkansas 71701 

Dear Mr. Delezen: 

The enclosed Permit No. 725-AOP-Rl is issued pursuant to the Arkansas Operating Permit Program, 
Regulation # 26. 

After considering the facts and requirements of A.C.A. §8-4-101 et seq., and implementing 
regulations, I have determined that Permit No. 725-AOP-Rl for the construction, operation and 
maintenance of an air pollution control system for International Paper Company Camden Mill be 
issued and effective on the date specified in the permit, unless a Commission review has been 
properly requested under §2.1.14 of Regulation No.8, Arkansas Department of Pollution Control 
& Ecology Commission's Administrative Procedures, within thirty (30) days after service of this 
decision. 

All persons submitting written comments during this thirty (30) day period, and all other persons 
entitled to do so, may request an adjudicatory hearing and Commission review on whether the 
decision of the Director should be reversed or modified. Such a request shall be in the form and 
manner required by §2.1.14 of Regulation No.8. 

This permit is subject to the conditions specified therein and the conditions, if any, which are 
specified in the enclosed summary report. 

Sincerely, 

~ 
Keith A. Michaels 
Chief, Air Division 

Enclosure 

AIR DIVISION 
8001 NATIONAL DRIVE I POST OFFICE BOX 8913 I LITTLE ROCK, ARKANSAS 72219-8913 I TELEPHONE 501-682·0739 I FAX 501-682-0753 

W'WW.odeq.sfate.ar.us 





• 

RESPONSE TO COMMENTS 
International Paper Company 

Permit #725-AOP-R1 CSN: 52-0013 

On or about December 29, 1999, the Director of the Arkansas Department of Environmental 
Quality gave notice of a draft permitting decision for the above referenced facility. During the 
comment period one person submitted written comments, data, views or arguments on the draft 
permitting decision. The Department's response to these issues is as follows. 

ISSUE 1 

Comment: A minor modification for the Woodyard Source Group was approved during the 
comment period. This should be incorporated into the permit by including "roundwood 
slashing" in the first sentence of the Source Description on page 22. No change in the emission 
tables is required. 

Response: A public notice period is required for all permits, including minor modifications. 
Therefore, the Department cannot include the new equipment allowed under the minor 
modification without a second public comment period on the draft permit. Also, the permit 
application for the roundwood slasher requested a slight increase in the annual emission rate for 
PM. Because the permittee has Interim Authority atthis time to construct equipment which will 
allow them to comply with the Cluster Rule, the Department is issuing the permit without 
including the roundwood slasher. 

ISSUE2 

Comment: To streamline the permit, Specific Conditions 8, 9, 12, 13, 30, 31, 129, and 210 
should be deleted from the permit. In each case, the actionable requirements are contained in the 
conditions that follow these conditions requested for deletion. Also, Plantwide Condition 14 
makes this applicability clear. 

Response: Specific Conditions 8, 12, 30, 129, and 210 will be deleted from the permit. The 
source descriptions for sources SN-12, SN-14, SN-20, SN-21, and SN-27 will be modified to 
state that these sources are subject to the Cluster Rule. The source description for source SN-16 
already states that the ASB is subject to the Cluster Rule. 

Specific Conditions 9, 13, and 31 will also be deleted from the permit. However, since the 
language in these specific conditions is contained in the Cluster Rule, the Department is required 
to include it in the permit. The language will be placed with the more specific requirements in 
the L VHC Source Group. 



ISSUE3 

Comment: Specific Condition 11 lists emission rates for the Turpentine Recovery Source Group. 
These emissions should be eliminated when 40 CFR Part 63, SubpartS provisions are 
implemented in 2001. 

Response: The Department cannot remove these conditions at this time because the emissions 
still exist at this time. A note will be added to the source description stating that upon 
implementation of the Cluster Rule requirements, the Turpentine Recovery Source Group will no 
longer be considered an emission point. At that time, International Paper may submit a request 
for an administrative amendment to remove the emission rates from the permit. 

ISSUE4 

Comment: Add "as provided in Specific Condition 127" to the last sentence of the second 
paragraph on page 25. 

Response: The change will be made as requested. 

ISSUES 

Comment: Delete Specific Conditions 39, 81, 82, 92, 93, and 114 as these conditions require 
one time testing that was completed in August 1999. 

Response: As the testing requirements have been completed, the specific conditions will be 
removed as requested. 

ISSUE6 

Comment: Begin Specific Conditions 108 and 109 with the phrase "If the lime kiln is used as a 
HAP control device ... " 

Response: As Specific Conditions 1 08 and 109 will apply only if the lime kiln is used as a 
control device, the change will be made as requested. · 

ISSUE? 

Comment: Add " ... by a person trained (but not necessarily certified) in EPA Reference Method 
9 during any week in which SN-14 is operated" to the end of the first sentence of Specific 
Condition 124. Also, delete the reference to Specific Condition 135. (See Issue 8) 



Response: Specific Condition 124 will be modified to state that the observations shall be made 

by a person trained but not necessarily certified in EPA Reference Method 9 in order to make it 

consistent with similar requirements elsewhere in the permit. The reference to Specific 

Condition 13 5 will also be deleted from the permit. (See Issue 8 for further explanation.) 

ISSUES 

Comment: Specific Conditions 13 5 through 13 7 should be deleted. Since the application was 

submitted, International Paper has reviewed the design and operation of the flare in comparison 

·to regulatory language in parts 60 and 63. The NCG flare is an enclosed design rather than an 

open design and has an adjustable supply of combustion air. The flare is an enclosed com buster 

as defined in 40 CFR §60.751 and should not be subject to the provisions of 40 CFR §63.11 for 

an open flame type flare. 

Response: The Department has reviewed this request and will remove the specific conditions as 

requested. An opacity limit for the flare is needed to replace the opacity requirement formerly 

contained in Specific Condition 135. The opacity limit will be set at 20% and will require daily 

observations when the flare is in use. The source description will be modified to state that the 

flare meets the definition of an enclosed combuster in 40 CFR §60.751 and therefore is not 

subject to the provisions of 40 CFR §63.11 for an open flame type flare. 

ISSUE9 

Comment: The phrase "by October 15, 2001," should be added to the first sentence of Specific 

Condition 141 between "test" and "on." Initial performance tests must be conducted within 180 

days of the compliance date of the standard. 

Response: As the equipment required to be tested is existing and is not being modified, the 

Department will make the change as requested. 

ISSUE 10 

Comment: Specific Condition 134 should include a provision for startup, shutdown, and 

malfunction. Specific Condition 134 states that SN-14 shall be operating at all times when 

emissions are vented to it. 

Response: The Department has reviewed this request and will make the change as requested. 

ISSUE 11 

Comment: Specific Condition 140 should include the language from Specific Condition 132. 



Response: Because of the different regulatory citations for Specific Conditions 132 and 140, the 

Department will modify Specific Condition 140 to refer back to Specific Condition 132 for when 

excess emissions will be considered a violation of the permit. 

ISSUE 12 

Comment: Add a space between the words "operated" and "to" in Specific Condition 13 8 and 

delete the phrase "as required by the subpart" for clarity. 

Response: The changes will be made as requested. 

ISSUE 13 

Comment: Include "wetlands" in the first sentence of the Source Description for source SN-16. 

This minor modification to the waste water treatment system was recently approved by ADEQ -

NPDES division and will not change the emission rates. 

Response: The Department has reviewed this request and will make the change. 

ISSUE 14 

Comment: The phrase "after the initial performance test" needs to be added to the first sentence 

of Specific Condition 218 between the phrases "the Department" and "the methodology" to 

further clarify the timing of this submittal. The same change should also be made to Specific 

Condition 272. 

Response: The change will be made as requested to Specific Condition 218. Specific Condition 

272 already states that the analysis identifying acceptable parameter ranges for the parameters 

required to be monitored shall be submitted along with the results of the initial performance test 

upon completion of the tests. Therefore, no change to Specific Condition 272 is necessary. 

ISSUE 15 

Comment: Specific Conditions 255, 256, 259, and 267 make reference to inspections "every 30 

days." International Paper requests that these requirements be changed to "once each month" to 

simplify scheduling and record keeping. 

Response: The language "every 30 days" is taken directly from the Cluster Rule. The 

Department is unable to change this requirement. 



ISSUE 16 

Comment: Specific Condition 258 should contain a fourth option for negative pressure testing 

inadvertently left out of the application. Please include "any other industrial ventilation test 

method demonstrated to the Department's satisfaction." 

Response: The Department has reviewed this request and will make the change as requested. 

ISSUE 17 

Comment: Plantwide Condition 14 should incorporate 40 CFR Part 63, SubpartS by reference 

rather than attaching the regulation to the permit. Requirements of this subpart are the subject of 

ongoing negotiations between EPA and industry representatives and are continuing to evolve. As 

an example, the testing requirements for soluble BOD and volatile suspended solids has been 

deleted and the method for determining mixing zones has changed according to information 

posted on an EPA web site but not yet published in the federal register. This permit should make 

it clear that the flexibility and options being written into the regulation will be allowed and 

incorporated into the permit. The permit should also make it clear that none of the requirements 

of Part 63 will become effective until the time frame specified in the regulation- Aprill5, 2001, 

or later. This same principal should be following in Specific Conditions 8- 10, 12- 14, 30- 32, 

108- 109, 129- 142,210-223, and 249-273. 

Response: The Department is aware that on January 10, 2000, EPA proposed some changes to 

40 CFR Part 63, SubpartS. These changes are only proposed at this time and it is not known 

when or if these changes will become final. The permit carmot be modified to include changes to 

the Cluster Rule that are not yet final. The Department is required to list all of the applicable 

requirements of a subpart in the permit and carmot incorporate a subpart into the permit by 

reference only. Therefore, all of the listed requirements in the permit will remain unchanged. 

International Paper Company may apply for a minor modification to the permit should they 

choose a monitoring requirement which is not contained in the Cluster Rule at the time of permit 

issuance. Any changes that a facility would want to make in monitoring requirements due to 

changes in the Cluster Rule would most likely not be considered signficant changes to the permit. 

The permit will be modified to state that the Cluster Rule requirements for the L VHC system, the 

ASB, and the pulping process condensates listed in the permit do not become effective until 

April 15, 2001. For simplicity in the permit, the following will be added to the Plantwide 

Conditions of the permit: 

"Pursuant to §19.304 of Regulation 19 and 40 CFR §63.44l(d), the permittee shall be in 

compliance with the requirements of 40 CFR Part 63, Subpart S listed in this permit no later than 

April16, 2001, except as outline in paragraphs (d)(1) through (d)(3) of this section. The 

permittee is not required to be in compliance with 40 CFR Part 63, Subpart S upon issuance of 

this permit. (Paragraphs ( d)(l) through ( d)(3) may be found in the copy of Subpart S in 

Appendix F of this permit.)" 



ISSUE 18 

Comment: Delete "and submitted to the Department upon completion" from the second sentence 
ofPlantwide Condition 15 as this is not a requirement of Part 63, SubpartS. 

Response: 40 CFR §63.6(e)(3)(v) states that the SSM plan shall be made available to the 
Administrator for inspection upon request. The Department is making this request through a 
permit requirement. Therefore, the change will not be made as requested. 

ISSUE 19 

Comment: Replace the "0" values in the tpy columns in Specific Conditions 43, 44, 60, 61, and 
160 with "*" to indicate that emissions are bubbled in the Plantwide Conditions. This will make 
the references consistent with Specific Conditions 48, 65, and 164. 

Response: The "0" values were accidentally placed in the permit instead of"*." The changes 
will be made as requested. 

ISSUE 20 

Comment: The VOC emissions from the Lime Kiln listed in the Emission Summary and in 
Specific Condition 97 should be changed to 9.6 pounds per hour and 22.3 tpy. The hourly 
emission rate is equivalent to the rate listed in permit #725-AOP-RO less the total reduced sulfur 
compounds. The annual emission rate is based on pulp production, lime production, and the 
amount of fuel oil fired in the kiln. During discussions with the Department following submittal 
of the comments concerning the draft permit, International Paper decided that the emission limit 
of 5 .I pounds per hour would be sufficient. 

Response: Based on discussions with the permittee, the hourly emission rate will remain 
unchanged. The annual emission rate will be changed to 22.3 to correspond with the hourly rate. 

ISSUE21 

The Department is required to include a compliance plan and schedule in all Title V permits. 
Therefore, the following has been added to the permit: 

"International Paper Company is in compliance with the applicable regulations cited in the 
permit application. International Paper Company will continue to operate in compliance with 
those identified regulatory provisions. The facility will examine and analyze future regulations 
that may apply and determine their applicability with any necessary action taken on a timely 
basis." 



ISSUE 22 

The Department has corrected typographical errors in the permit. These include, but are not 
necessarily limited to, changing a regulatory citation in Specific Condition 74 from §19.8 to 
§19.804 in accordance with the effective regulations, and including a specific condition number 
reference omitted from Specific Condition 250. 



OPERATING 
AIR PERMIT 

Pursuant to the Regulations of the Arkansas Operating Air Permit Program, Regulation #26: 

Permit#: 725-AOP-R1 

IS ISSUED TO: 

International Paper Company 
1944 Adams A venue 
Camden, AR 71701 

Ouachita County 
CSN:52-0013 

THIS PERMIT AUTHORIZES THE ABOVE REFERENCED PERMITTEE TO INSTALL, 

OPERATE, AND MAINTAIN THE EQUIPMENT AND EMISSION UNITS DESCRIBED IN 

THE PERMIT APPLICATION AND ON THE FOLLOWING PAGES. THIS PERMIT IS 

VALID BETWEEN: 

June 1, 1999 and May 31,2004 

AND IS SUBJECT TO ALL LIMITS AND CONDITIONS CONTAINED HEREIN. 

Signed: 

16~J~ 
Keith A. iChllclS 

4/4/00 

Date Modified 
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Camden, AR 71701 
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Ouachita 

Russell Delezen I Jay Wilson 
870-231-2251/ 870-231-2250 

Loretta Reiber 

3711.5 
516.5 
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International Paper Company 
CSN: 52-0013 Permit #:725-AOP-Rl 

SECTION II: INTRODUCTION 

International Paper Company owns and operates a facility in Camden which produces a variety of 

unbleached papers and linerboard. The primary Standard Industrial Classification Code (SIC) for 

this facility is 2611 and 2621. This permit will continue to classify this facility as a major source 

of criteria pollutant emissions (with the exception of lead) with respect to Title V and 40 CFR 

52.21. 

Wood is accepted in either chip or log form. Other chips are stored in piles. Logs are debarked, 

chipped, and screened prior to storage in the chip silos. Chips are conveyed to the pulp mill, 

cooked in a continuous digester, washed, stored, and transferred to the paper mill where they are 

refined. Recycled fiber is also produced from a post consumer recycle plant. Recycled fiber, 

virgin fiber, chemicals, and dyes form the feedstock for the three paper machines. The final 

paper product is trimmed, wound onto rolls, and prepared for shipment off site. 

Weak black liquor from the pulp mill is concentrated in an evaporation system prior to 

combustion in one of the three recovery boilers. These boilers recover the spent cooking 

chemicals as green liquor. Energy from liquor combustion is captured to generate steam for mill 

use. 

The green liquor is reacted with lime in the caustic and lime recovery area and clarified to 

produce white liquor. The lime mud from the clarifier is recovered, calcined in a lime kiln, and 

reused. Ancillary systems include the bark boiler and the two power boilers which provide 

supplemental plant-wide steam, two steam turbines, a gas turbine generator equipped with a heat 

recovery steam generator (HRSG), a wastewater treatment system, an electrical distribution 

system, maintenance areas, and laboratories. 

Permit #725-AOP-R1 is the second operating permit issued to International Paper Company 

under Regulation 26. Under this permit, several changes are being made in order to comply with 

the applicable requirements of 40 CFR Part 63, SubpartS- National Emission Standards for 

Hazardous Air Pollutants from the Pulp and Paper Industry. These changes include, but are not 

limited to, collecting Low Volume High Concentration (L VHC) gases from various sources and 

feeding them to the L VHC system for destruction in either the incinerator or the lime kiln. The 

permittee will be collecting the pulping condensate from several sources in a hard piping system 

for routing to treatment in the Aeration Stabilization Basin. The permittee will also be replacing 

the scrubber located at the NCO Incinerator. Increases in permitted and/or actual emissions will 

not be increasing above the PSD Significant Increase Levels. The permittee is also combining 

the #6 fuel oil usage limits for sources SN-01, SN-04/05, and SN-06 for flexibility purposes. 

The permitted emission rate for the lime handling system is increasing to allow for a safety 

factor. A custom schedule for monitoring the sulfur content of the fuel used at the cogeneration 

unit is being granted in this permit. 
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International Paper Company 
CSN: 52-0013 Permit #:725-AOP-Rl 

All of the hourly emission rates for this facility were based upon the maximum capacity of the 
equipment. CEMs as required by § 19.804 of Regulation 19 will show compliance with the 
permitted emission rates for total reduced sulfur from several pieces of equipment. There are no 
additional requirements for demonstrating compliance with the short term emission rates in this 
permit. Compliaoce with the annual emission rates will be demonstrated through several record 
keeping requirements. These specific conditions are specified for each set of emission rates in 
this permit. All of the records are to be kept on a twelve month rolling total so that compliaoce 
may be demonstrated for any twelve month period. 

REGULATIONS 

International Paper Company- Camden Mill is subject to the applicable provisions of the 
following regulations. 

I Regulation I Description 

18 . Arkaosas Air Pollution Control Code 

19 Regulations of the Arkansas Plao ofimplementation for 
Air Pollution Control 

26 Regulations of the Arkansas Operating Air Permit Program 

40 CFR 52.21 Prevention of Significant Deterioration 

40 CFR Part 60, Subpart Db Standards of Performance fur Imlustrial-Commercial-
Institutional Steam Generating Units 

40 CFR Part 60, Subpart De Staodards of Performance for Small Industrial-
Commercial-Institutional Steam Generating Units 

40 CFR Part 60, Subpart BB Standards ofPerformaoce for Kraft Pulp Mills 

40 CFR Part 60, Subpart GG Staodards of Performaoce for Stationary Gas Turbines 

40 CFR Part 63, SubpartS National Emission Staodards for Hazardous Air Pollutaots 
from the Pulp and Paper Industry 
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International Paper Company 
CSN: 52-0013 Permit #:725-AOP-Rl 

Following are a table of the facility wide emissions of federally regulated pollutants and a table 

of the facility wide non-criteria pollutant emissions. Specific unit information may be located 

using the indicated cross reference pages in the first table. The annual emission totals for sources 

SN-01, SN-04/05, and SN-06 include emissions generated by the firing of#6 fuel oil. The 

permitted annual emission rates for these sources while firing #6 fuel oil may be found in the 

plantwide conditions as the amount of #6 fuel which the permittee is allowed to fire at each of 

these sources has been combined. 

EMISSION SUMMARY FOR CRITERIA POLLUTANTS 

Source Description Pollutant Emission Rates Cross 

No. Reference 
lblhr tpy Page 

PM 547.8 2070.1 N/A 

Total Allowable Emissions 
PM10 285.1 1076.3 

S02 4132.1 2481.7 

voc 1063.3 4417.8 

co 1834.4 7011.3 

NOX 1035.2 2406.2 

Pb 1.21 4.60 

TRS 170.2 650.5 

01 Bark Boiler PM 76.7 329.2 96 

PM10 62.5 274.3 

S02 706.5 22.3 

voc 28.0 122.7 

co 619.0 2711.1 

NOX 110.0 482.8 

Pb 0.05 0.01 
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International Paper Company 
CSN: 52-0013 Permit #:725-AOP-Rl 

EMISSION SUMMARY FOR CRITERIA POLLUTANTS 

Source Description Pollutant Emission Rates Cross 
No. Reference 

lb/hr tpy Page 

02 Slaker Vent Scrubber PM 5.0 21.9 81 

PM10 5.0 21.9 

voc 3.3 14.2 

TRS 0.1 0.2 

03 Lime Kiln PM 70.0 306.6 74 

PM10 34.9 152.9 

S02 17.4 76.3 

voc 5.1 22.3 

co 35.0 153.3 

NOX 44.8 196.0 

Pb 1.10 4.50 

TRS 7.4 19.1 

04/05 Recovery Boiler # 1 PM 200.0 876.3 48 

PM10 77.6 340.2 

S02 1318.8 1160.6 

voc 66.60 294.0 

co 412.6 1810.0 

NOX 192.0 401.9 

Pb 0.02 0.04 

TRS 31.8 140.6 
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International Paper Company 
CSN: 52-0013 Permit #:725-AOP-Rl 

EMISSION SUMMARY FOR CRITERIA POLLUTANTS 

Source Description Pollutant Emission Rates Cross 

No. Reference 
lblhr tpy Page 

06 Recovery Boiler #2 PM 75.0 307.0 55 

and#3 
PMIO 29.1 58.2 

S02 1507.2 1066.1 

voc 162.3 711.4 

co 454.0 1991.6 

NOX 242.0 701.9 

Pb 0.01 0.02 

TRS 37.2 163.9 

07 Smelt Dissolving PM 25.0 110.0 62 

Tank#! 
PMIO 25.0 110.0 

S02 7.5 32.9 

VOC 28.0 122.3 

NOX 12.9 56.7 

Pb 0.01 0.01 

TRS 1.5 6.6 

08 Smelt Dissolving PM 8.4 76.3* 66 

Tank#2 
PMIO 8.4 76.3* 

S02 3.6 29.5* 

voc 13.6 115.5* 

NOX 6.1 51.0* 

Pb 0.01 0.02* 

TRS 0.7 5.8* 
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International Paper Company 
CSN: 52-0013 Permit #:725-AOP-Rl 

EMISSION SUMMARY FOR CRITERIA POLLUTANTS 

Source Description Pollutant Emission Rates Cross 
No. Reference 

lb/hr tpy Page 

09 Smelt Dissolving PM 9.0 76.3* 66 
Tank#3 

PMIO 9.0 76.3* 
. 

so2 3.2 29.5* 

voc 12.2 115.5* 

NOx. 5.5 51.0* 

Pb O.OI 0.02* 

TRS 0.6 5.8* 
. 

10 Auxiliary Power This source is no longer in service. 
Boiler #1 

11 Auxiliary Power This source is no longer in service. 
Boiler #2 

12 NCG Incinerator PM 0.2 0.9 84 

PMIO 0.2 0.9 

so2 10.9 15.2 

voc 4.0 17.3 . 

co 9.4 41.1 

NOX 7.3 32.1 

TRS 1.8 4.3 
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International Paper Company 
CSN: 52-0013 Permit #:725-AOP-Rl 

EMISSION SUMMARY FOR CRITERIA POLLUTANTS 

Source Description Pollutant Emission Rates Cross 

No. Reference 
lb!hr tpy Page 

13 Cogeneration Unit PM 5.6 24.6 92 

PM10 5.6 24.6 

S02 0.4 1.5 

voc 2.8 12.1 

co 51.6 226.2 

NOX 93.3 408.8 

14 NCG Back-Up Flare PM 0.2 0.2 84 

PM10 0.2 0.2 

S02 544.8 74.3 

VOC 3.0 3.1 

co 9.4 5.7 

NOX 7.3 4.4 

TRS 7.6 2.3 

15 Brown Stock Washers voc 221.1 968.4 31 

TRS 45.7 200.3 

16 Aeration Stabilization voc 9.1 39.9 115 
Basin and Process 

Sewers TRS 1.2 4.1 

17 The printing presses are no longer in service. 

18 Black Liquor VOC 121.5 531.1 46 
Oxidation Tank Vent 

TRS 25.0 62.2 
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International Paper Company 
CSN: 52-0013 Permit #:725-AOP-Rl 

EMISSION SUMMARY FOR CRITERIA POLLUTANTS 

Source Description Pollutant Emission Rates Cross 
No. Reference 

lblhr tpy Page 

19 Woodyard Source PM 0.7 3.0 22 
Group 

PM10 0.6 2.7 

voc 36.9 161.5 

20 Digester and Blow PM 0.1 0.1 25 
Tanks Source Group 

PM10 0.1 0.1 

voc 1.7 6.8 

TRS 0.9 3.8 

21 Turpentine Recovery voc 0.2 0.9 28 
Source Group 

22 Knotter System voc 18.7 81.3 29 
Source Group 

TRS 1.7 7.5 

23 High Density Storage voc 47.9 209.6 34 
Source Group 

TRS 2.9 12.8 

24 Pine Stock Chest voc 47.9 209.6 36 

TRS 2.9 12.8 

25 Weak Black Liquor voc 6.3 26.5 39 
Storage Source Group 

TRS 0.6 2.5 

26 Strong Black Liquor voc 0.3 0.7 43 
Storage Source Group 

TRS 0.2 0.6 

27 Multiple Effect Emissions from this source are routed to 41 
Evaporators sources SN-12 and/or SN-14. 
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International Paper Company 
CSN: 52-0013 Permit #:725-AOP-Rl 

EMISSION SUMMARY FOR CRITERIA POLLUTANTS 

Source Description Pollutant Emission Rates Cross 

No. Reference 
lblhr tpy Page 

28, 29, Causticizing Area voc 7.4 31.2 71 
30, 32, Sources 
33, & TRS 0.3 0.8 

34 

31 Lime Handling Source PM 1.0 4.4 
Group 

PMIO 1.0 4.4 
79 

35 Paper Mill Source voc 161.6 707.6 Ill 
Group 

36 Active East Landfill voc 0.8 3.3 122 I 

co 0.1 0.3 

TRS 0.1 0.3 

37 Gasoline Storage Tank voc 22.8 0.5 126 

38 Maintenance Parts This is an insignificant activity under Group B. 
Cleaners 

39-46 These sources were all part of the bag plant which has been removed from service. 

47 Package Boiler PM 5.5 6.6 102 

PMIO 5.5 6.6 

so, 0.2 0.2 

voc 0.4 0.4 

co 50.0 60.0 

NOX 25.0 30.0 
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International Paper Company 
CSN: 52-0013 Permit #:725-AOP-Rl 

EMISSION SUMMARY FOR CRITERIA POLLUTANTS 

Source Description Pollutant Emission Rates Cross 
No. Reference 

lb/hr tpy Page 

48 Air Compressors PM 2.0 2.5 128 

PMIO 2.0 2.5 

so2 1.8 2.3 

voc 2.3 2.9 

co 5.9 7.4 

NOX 27.2 34.3 

49 Shutdown Equipment PM 18.4 0.5 131 

PMIO 18.4 0.5 

so2 17.2 0.5 

voc 27.5 0.7 

co 187.4 4.6 

NO 261.8 6.3 
. . .. *These are the combmed totals for sources SN-08 and SN-09 and not mdtvtdualltmtts for each source . 
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International Paper Company 
CSN: 52-0013 Permit #:725-AOP-Rl 

EMISSION SUMMARY FOR NON-CRITERIA POLLUTANTS 

Pollutant lblhr tpy 

Acetaldehyde 13.57 58.95 

Acetone** 4.35 12.22 

Acetophenone 0.03 0.11 

Acrolein 0.39 1.40 

Acrylonitrile 0.01 0.02 

Aldehydes 0.06 0.01 

Amnionia** 167.67 734.31 

Antimony Compounds 0.200 0.115 

Arsenic Compounds 0.070 0.146 

Benzene 0.50 1.29 

Beryllium Compounds 0.010 0.007 

Cadmium Compounds 0.04 0.123 

Carbon Disulfide 0.76 3.20 

Carbon Tetrachloride O.o3 0.08 

Carbonyl Sulfide 0.02 0.05 

Chlorobenzene 0.09 0.27 

Chloroform 0.10 0.31 

Chromium Compounds 0.85 3.60 

Cobalt Compounds 0.160 0.154 

Cresols & Hexachloroethane 0.06 0.27 

Cumene 0.05 0.15 

Dibenzofurans O.oJ 0.01 

Dimethyl Disulfide* 5.95 25.87 
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International Paper Company 
CSN: 52-0013 Permit #:725-AOP-Rl 

. 
EMISSION SUMMARY FOR NON-CRITERIA POLLUTANTS 

Pollutant lblhr tpy 

Dimethyl Sulfide* 50.81 222.65 

Ethyl Benzene O.oJ 0.02 

Ethylene Glycol 0.44 1.92 

Formaldehyde 3.89 12.72 

Hydrogen Chloride** 32.52 105.92 

Hydrogen Fluoride** 0.46 0.15 

H2S 13.6 58.0 

Lead Compounds 0.09 0.269 

Manganese Compounds 2.41 10.132 

Mercury Compounds 0.01 0.015 

Methanol 396.42 1732.79 

Methyl Ethyl Ketone 4.40 18.66 

Methyl Isobutyl Ketone 0.38 1.25 

Methylene Chloride** 0.51 2.21 

Methyl Mercaptan* 12.79 55.78 

n-Hexane 0.22 0.80 

Napthalene 0.21 0.89 

Nickel Compounds 1.000 0.785 

Phenols 3.32 14.49 

POM&PAH 0.11 0.36 

Propionaldehyde 0.11 0.45 

Selenium Compounds 0.020 0.021 

Styrene 0.69 2.39 
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International Paper Company 
CSN: 52-0013 Permit #:725-AOP-Rl 

EMISSION SUMMARY FOR NON-CRITERIA POLLUTANTS 

Pollutant 

I, I ,2,2-Tetrachloroethane 

Tetrachloroethylene** 

Toluene 

1 ,2,4-Trichlorobenzene 

1,1 ,1-Trichloroethane** 

1,1 ,2-Trichloroethane 

Trichloroethylene 

Vinyl Chloride 

Xylene 

Zinc 

*Components ofTRS. Included m the TRS total. 
**Non-VOC non-criteria pollutant. 

lb/hr 

0.01 

0.41 

0.36 

0.80 

0.13 

0.12 

0.07 

0.01 

0.32 

25.67 

15 

tpy 

0.01 

1.72 

1.01 

3.31 

0.44 

0.49 

0.19 

0.02 

0.76 

112.49 



International Paper Company 
CSN: 52-0013 Permit #:725-AOP-Rl 

SECTION III: PERMIT HISTORY 

Operations at the facility now known as International Paper Company - Camden Mill began in 
early 1928. With the exception of the frames of the paper machines, all of the original equipment 
has been replaced. 

Permit #725-A was issued to International Paper Company on March 23, 1984. This permit 
allowed for the rebuilding of the electrostatic precipitator controllinp, emissions from the #2 and 
#3 recovery boilers. 

Permit #990-A was issued to International Paper Company on January I 0, 1990. This permit 
allowed for the installation of the cogeneration unit at this facility. At this time, the facility took 
severe restrictions on the two auxiliary power boilers to net out of a PSD review. 

Permit #1239-A was issued to International Paper Company on December 13, 1991. This permit 
allowed for the installation of a new multiple effect evaporator. Limits were taken on the amount 
of black liquor solids that could be burned in the recovery boilers in order to avoid a PSD review. 

Permit #725-AR-1 was issued to International Paper Company on May 15, 1992. This permit 
consolidated permits #725-A, #990-A, and 1239-A. Annual emissions were quantified for the 
first time in this permit. 

Permit #1458-A was issued to International Paper Company on June 2, 1993. At this time, the 
Department and International Paper were working on a PSD permit for the cogeneration facility. 
The facility wished to install a scrubber on source SN-01, the bark boiler, prior to the issuance of 
the draft permit. Therefore, the Department issued this temporary permit to allow for the 
installation of the scrubber. 

Permit #725-AR-2 was issued to International Paper Company on November 1, 1996. This 
permit consolidated permits #725-AR-1 and #1458-A. Restrictions on the operation of the 
auxiliary power boilers (which have since been taken out of service) were changed which 
resulted in the need for a retroactive PSD review of the emissions from the cogeneration unit. 
Although the increase in particulate matter emissions from the cogeneration unit were above the 
PSD significant increase level, the permittee was able to net out ofPSD review for particulate 
matter. Emissions of sulfur dioxide and volatile organic compounds were below significant 
increase levels without any corresponding offsets. A PSD review for the emissions of oxides of 
nitrogen and carbon monoxide from the cogeneration unit was conducted due to net emissions 
increases of241.79 tpy of carbon monoxide and 240.01 tpy of oxides of nitrogen. As such, a 
Best Available Control Technology (BACT) analysis for oxides of nitrogen and carbon 
monoxide is required. 
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International Paper Company 
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BACT is defined as an emission limitation based on the maximum degree of reduction of each 

pollutant subject to regulation which the environmental authority, on a case-by-case basis, taking 

into account energy, environmental, and economic impacts, determined is achievable. The 

BACT assessment identifies alternative control methods, considers the technical feasibility of 

each method, ranks the technically feasible alternatives in terms of control effectiveness, 

evaluates the economic, energy, and environmental aspects of technically feasible alternatives, 

and identifies the control method considered BACT for each pollutant and source combination. 

NOx Control Technologies 

NOx formation is a function of three main variables: fuel bound nitrogen in the fuel burned in the 

combustion chamber, combustion chamber flame temperature, and combustion chamber 

residence time. Conceptually, several types ofNOx control technologies exist to control the 

formation ofNOx at its source of formation. This can involve limiting the fuel bound nitrogen, 

lowering the flame temperature of the combustion chamber through wet injection, chamber 

design, and/or fuel to air ratios (combustion control), and decreasing the residence time of the 

fuel in the combustion chamber, usually through the design of the combustion device. 

The other type of control technology involves reducing the NOx content of the combustion 

exhaust gases (post-combustion control). This can involve selective catalytic reduction, 

nonselective catalytic reduction, and selective noncatalytic reduction. These control technologies 

can also be used in combination with the technologies that control NOx at its source formation. 

The permittee's cogeneration unit currently controls the amount ofNOx formed from fuel bound 

nitrogen by limit the fuel for this unit to only natural gas. The flame temperature of the gas 

turbine combustion chamber is lowered by steam injection, thereby reducing the amount ofNOx 

formed. Water injection is not used in the cogeneration unit. Also, the flame temperature of the 

downstream duct burner is controlled through the use of low NOx burners. The control options 

of wet injection for NOx reduction in the gas turbine, and the combustion control technologies 

built into the designs of the gas turbine and duct burner, represent the best control technology for 

this unit. Since these controls already exist for the cogeneration unit, no additional controls are 

proposed. 

CO Control Technologies 

Carbon monoxide emissions in gas turbines arise from inefficient or incomplete combustion of 

fuel. Three major factors which influence carbon monoxide formation in gas turbines are firing 

temperature, combustion chamber residence time, and combustion mixing characteristics. By 

increasing the combustion chamber temperature and residence time, the rate of CO conversion to 

C02 increases, thereby reducing CO emissions. However, increasing the combustion chamber 

temperature and residence time, NOx emissions increase. Therefore, a dichotomy exists between 
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CO and NOx at their source of formation. By reducing the rate of formation of one, the rate of 
formation of the other increases. Since NOx is of greater concern from the point of ambient air 
quality and ozone formation, it is not considered environmentally acceptable to lower the CO 
emissions at the expense of additional NOx emissions. 

The control of CO emissions from the cogeneration unit involves oxidizing the CO to C02• The 
options currently available to reduce the CO emissions are thermal oxidation and catalytic 
oxidation. International Paper considers the duct burner to act as a thermal oxidizer to control or 
minimize CO emissions. The temperature of the exhaust gas is raised to 1560°F, which is near 
the range of thermal oxidation of CO and C02• No additional CO controls are proposed. 

Ambient Air Quality Analysis 

As required by the PSD Regulations, the increases in emissions were. modeled to determine their 
impact. The results of this modeling may be found in the following table. As the ambient 
impacts caused by the increases in emissions were below the Modeling Significance Levels, the 
full impact analysis, which includes NAAQS modeling and an increment analysis, nor any 
ambient monitoring was required . 

. 
Pollutant Averaging Period Impact Modeling 

Significance Level 

co !-hour 37.20 2000 

8-hour 11.69 500 

NO_x_ Annual 0.54 1.0 

Additional impact analyses indicated that there will be no construction and growth impacts 
associated with the scope of the proposed modification. Nor are any adverse impacts on soil or 
vegetation anticipated due to the cogeneration unit. It is unlikely that there would be any 
measurable impact on the nearest Class I area which is well over 250 km from this facility. 
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Permit #725-AOP-RO was issued to International Paper Company- Camden Mill on June 1, 

1999. Several sources were deleted in this permit due to the removal of the bag plant. Several 

sources which have been in operation at this facility for some time were permitted for the first 

time. Two new sources were also added. The two new sources were a package boiler which will 

be brought on site whenever another boiler will be down for an extended period of time and a 

baghouse to control the particulate matter emissions from the lime handling operations. In 

addition to several additional sources being permitted, non-criteria pollutants were also 

quantified. Permitted emissions from several sources were increased. This was due to a change 

in the method of calculation and not a change in the method of operation. 
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WOODYARD 
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SN-19 
Woodyard Source Group 

Source Description 

The woodyard source group includes emissions from roundwood chipping and screening, 
purchased chips unloading and storage, chip silo loading, debarking drums, round wood chips 
rechipping, sawdust storage, purchased chips rechipping, chip conveying, and other associatec: 
equipment. 

Due to the nature of the emissions from this source, an opacity limit would not be practical 
because of the difficulty in determining compliance with it. Instead, Plantwide Conditions 19 
and 20 will require that the facility be operated in a manner that will not cause unnecessary 
visible emissions. 

Specific Conditions 

I. Pursuant to §19.501 et seq of the Regulations of the Arkansas State Implementation Plan 
for Air Pollution Control (Regulation 19) and 40 CFR Part 52, Subpmi E, the permittee 
shall not exceed the emission rates set forth in the following table at source SN-19. 
Compliance with these emission rates will be shown through compliance with the limit of 
wood chips that may be processed at this source. 

Pollutant lb/hr tpy 

0.6 2.7 

voc 36.9 161.5 

2. Pursuant to §18.801 of Regulation 18 and A.C.A. §8-4-203 as referenced by §8-4-304 
and §8-4-311, the permittee shall not exceed the emission rates set forth in the following 
table at source SN -19. Compliance with these emission rates will be shown through 
compliance with the limit of wood chips that may be processed at this source. 

Pollutant lb/hr tpy 

PM 0.7 3.0 
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3. Pursuant to §19.705 of Regulation 19, A.C.A. §8-4-203 as referenced by §8-4-304 and 

§8-4-311 and 40 CFR 70.6, the permittee shall not process more than 4.1 million tons of 

chips at source SN-19 in any consecutive twelve month period. 

4. Pursuant to §19.705 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 

maintain records of the amount of chips processed at source SN -19 in order to 
demonstrate compliance with Specific Condition 3 and which may be used by the 

Department for enforcement purposes. These records shall be updated no later than the 

last day of the month following the month which the records represent, shall be kept on 

site, and shall be made available to Department personnel upon request. An annual total 

and each month's individual data shall be submitted to the Department in accordance 

with General Provision 7. 
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PULP MILL 
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SN-20 
Digester and Blow Tank Source Group 

Source Description 

Source SN-20, which was installed or last modified in 1963, covers the emissions from the 
digester, vented either from the loading of chips or from the blow tanks following the digester. 
The digester are used to pressure cook the wood chips. The blow tanks are used to blow the pulp 
from the digester to atmospheric pressure. The particulate matter emissions result from loading 
the chips into the different digester. No control equipment for particulate matter emissions is 
associated with SN-20. 

The emissions which occur at the digesters while the chips are being cooked are routed to the 
turpentine recovery source group (SN-21). The emissions from source SN-21 are then routed to 
the NCG Incinerator (SN-12) as required by§ 19.804 of Regulation 19. Under this permit, the 
emissions from the blow tank, two low pressure feeders, and after blow tank condenser will also 
be collected and routed to either SN-12 or the lime kiln (SN-03). The facility may route these 
emissions to the back-up flare (SN-14) for a limited amount of time as provided in Specific 
Condition 114. 

No opacity limit has been assigned for this source group. The particulate matter emissions are 
intermittent and occur when loading chips into the digester chipper hoppers. Instead Plantwide 
Conditions 19 and 20 will require that this source group be operated in a manner that will not 
cause unnecessary visible emissions. 

Source SN-20 is subject to the applicable provisions of 40 CFR Part 63, SubpartS- National 
Emission Standards for Hazardous Air Pollutants from the Pulp and Paper Industry. 

Specific Conditions 

5. Pursuant to §19.501 et seq of the Regulations of the Arkansas State Implementation Plan 
for Air Pollution Control (Regulation 19) and 40 CFR Part 52, Subpart E, the permittee 
shall not exceed the emission rates set forth in the following table at SN-20. Compliance 
with these emission rates will be determined through compliance with the limit of air 
dried tons of pulp (ADTP) that may be processed at this facility and proper incineration 
of the gases which result from cooking the chips. 

Pollutant lb/hr tpy 

PMIO 0.1 0.1 
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I Pollutant I lblhr I tpy I 

I 
voc 

I 
1.7 

I 
6.8 

I, TRS 0.9 3.8 

6. Pursuant to § 18.801 of Regulation 18 and A.C.A. §8-4-203 as referenced by A. C. A. 
§8-4-304 and §8-4-311, the permittee shall not exceed the emission rates set forth in the 
following table at source SN-20. The non-criteria pollutant emission rates listed below, 
excluding PM, were developed using estimates or published emission factors. A change 
in the published emission factors or development of other emissions data (including site 
specific test data) which could affect the estimated emission rates shall not be considered 
a violation of the permit limits. Compliance with these emission rates will be determined 
through compliance with the limit of ADTP and proper incineration of the gases which 
result from cooking the chips. 

I Pollutant I lb/hr I tpy I 
PM 0.1 0.1 

Acetaldehyde 0.02 0.09 

Cresols & Hexachloroethane 0.06 0.27 

Dimethyl Disulfide* 0.06 0.22 

Dimethyl Sulfide* 0.71 3.11 

H2S* 0.1 0.4 

Methanol 0.36 1.56 

Methyl Ethyl Ketone 0.01 0.03 
*Component ofTRS. 

7. Pursuant to §19.804 of Regulation 19, the exhaust gases from the digesters shall be 
incinerated at 1200°F for a minimum of0.5 seconds. (Currently, the facility is routing 
the gases through the turpentine recovery source group prior to incineration at source SN-
12 which meets this requirement.) 
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8. Pursuant to 40 CFR §63.443(c), §19.304 and §19.705 of Regulation 19, 40 CFR 70.6, and 
A.C.A. §8-4-203 as referenced by §8-4-304 and §8-4-311, the non-condensible gases from the 
digesters, the #I and the #2 low pressure feeders, the blow tank, and the after blow tank 
condenser shall be enclosed and vented into a closed-vent system and routed to a control 
device that meets the requirements specified in paragraph (d) of this section. The enclosures 
and closed-vent system shall meet the requirements specified in §63.450. The lime kiln (SN-
03), the NCG Incinerator (SN-12), and the NCG Back-Up Flare (SN-14) are control devices 
that may be used at this facility. 
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SN-21 
Turpentine Recovery Source Group 

Source Description 

Source SN-21, which was installed or last modified in 1978, consists of several turpentine 
condensers, a decanter, a storage tank, and other associated equipment. Turpentine is recovered 
from the digester (see source SN-20), and flash tanks, decanted, and stored prior to being shipped 
offsite. Emissions are routed to the NCG Incinerator (SN-12), the Back-Up Flare (SN-14), or 
the Lime Kiln (SN-03). 

Source SN-21 is subject to the applicable provisions of 40 CFR Part 63, SubpartS- National 
Emission Standards for Hazardous Air Pollutants from the Pulp and Paper Industry. Upon full 
implementation of the L VHC standards contained in this subpart, source SN-21 will no longer be 
considered an emission point at this facility. 

Specific Conditions 

9. Pursuant to §19.501 et seq of the Regulations of the Arkansas State Implementation Plan for 
Air Pollution Control (Regulation 19) and 40 CFR Part 52, Subpart E, the permittee shall not 
exceed the emission rates set forth in the following table at SN-21. Compliance with these 
emission rates will be determined through compliance with the limit on the amount of ADTP 
that may be produced at this facility. 

I Pollutant lblhr tpy 

C:voc 0.2 0.9 

10. Pursuant to 40 CFR §63.443(c), §19.304 and §19.705 of Regulation 19,40 CFR 70.6, and 
A.C.A. §8-4-203 as referenced by §8-4-304 and §8-4-311, the non-condensible gases 
from the turpentine condensers, turpentine decanter, and turpentine decanter foul 
condensate collection tank shall be enclosed and vented into a closed-vent system and 
routed to a control device that meets the requirements specified in paragraph (d) of this 
section. The enclosures and closed-vent system shall meet the requirements specified in 
§63.450. The lime kiln (SN-03), the NCG Incinerator (SN-12), and the NCG Back-Up 
Flare (SN-14) are control devices that may be used at this facility. 
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SN-22 
Knotter System Source Group 

Source Description 

This source, which was not previously permitted, was installed or last modified in 1982. This 
source group consists of the screens, the reject refiners, the reject chests, and other equipment 
associated with the deknotting system. The knotter system removes the knots and other 
undissolved material from the wood pulp before it is sent to the brown stock washers. No 
control equipment is associated with this source group. 

Specific Conditions 

11. Pursuant to §19.501 et seq of the Regulations of the Arkansas State Implementation Plan 
for Air Pollution Control (Regulation 19) and 40 CFR Part 52, Subpart E, the permittee 
shall not exceed the emission rates set forth in the following table at SN-22. Compliance 
with these emission rates will be determined through compliance with the limit on the 
amount of ADTP that may be produced at this facility. 

I Pollutant I lblhr I tpy I 

I 
voc 

I 
18.70 

I 
81.3 

I TRS 1.7 7.5 
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12. Pursuant to §18.801 of Regulation 18 and A.C.A. §8-4-203 as referenced by A. C. A. 
§8-4-304 and §8-4-311, the permittee shall not exceed the emission rates set forth in the 
following table at source SN-22. The non-criteria pollutant emission rates listed below 
were developed using estimates or published emission factors. A change in the published 
emission factors or development of other emissions data (including site specific test data) 
which could affect the estimated emission rates shall not be considered a violation of the 
permit limits. Compliance with these emission rates will be determined through 
compliance with the limit on the amount of ADTP that may be produced at this facility. 

I Pollutant I lb/hr I tpy I' 
Acetaldehyde 0.16 0.67 

Benzene 0.01 0.01 

Dimethyl Disulfide* 0.19 0.83 

Dimethyl Sulfide* 1.50 6.55 

Formaldehyde 0.01 0.01 

Methanol 17.2 75.2 

Methyl Ethyl Ketone 0.05 0.21 

Methyl Isobutyl Ketone 0.01 0.01 

Methyl Mercaptan* 0.02 0.08 

Styrene 0.01 0.01 

Toluene 0.01 0.01 

Xylene 0.01 0.01 
*Component ofTRS. Included m the TRS total. 
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SN-15 
Brown Stock Washers Source Group 

Source Description 

Source SN-15, which was installed or last modified in 1968, consists of six brown stock washers 

(3 stages, 2 lines), their associated equipment, and the foam tank. In the brown stock washers, 

the pulp is washed with clean water and is separated from the digester chemicals. No control 

equipment is associated with this source group. 

All emissions from this source are based upon NCASI factors. Previously, the VOC emissions 

were calculated using an emission factor from AP-42. The large increase in emissions from this 

source is due to the difference in the emission factors. This source was installed or last modified 

in 1968 and no physical modification or change in the method of operation is occurring at this 

source with the issuance of this permit. Therefore, this source was not required to undergo PSD 

review for the increase in VOC and TRS emissions. 

Specific Conditions 

13. Pursuant to §19.501 et seq of the Regulations of the Arkansas State Implementation Plan 

for Air Pollution Control (Regulation 19) and 40 CFR Part 52, Subpart E, the permittee 

shall not exceed the emission rates set forth in the following table at SN-15. Compliance 

with these emission rates will be determined through compliance with the limit on the 

amount of ADTP that may be produced at this facility as well as the testing requirements 

for this source. 

I Pollutant I lb/hr I tpy I 

I 
voc 

I 
221.1 

I 
968.4 

I TRS 45.7 200.3 
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14. Pursuant to §18.801 of Regulation 18 and A.C.A. §8-4-203 as referenced by A.C. A 
§8-4-304 and .§8-4-311, the permittee shall not exceed the emission rates set forth in the 
following table at source SN-15. The non-criteria pollutant emission rates listed below 
were developed using estimates or published emission factors. A change in the published 
emission factors or development of other emissions data (including site specific test data) 
which could affect the estimated emission rates shall not be considered a violation of the 
permit limits. Compliance with these emission rates will be determined through 
compliance with the limit on the amount of ADTP that may be produced at this facility. 

I Pollutant I lb/hr I tpy I 
Acetaldehyde 0.47 2.02 

Acrolein O.oi 0.05 

Benzene 0.01 0.02 

Carbon Disulfide 0.01 0.01 

Carbon Tetrachloride 0.02 0.06 

Chlorobenzene 0.01 0.01 

Chloroform O.Q7 0.28 

Dimethyl Disulfide* 2.61 11.42 

Dimethyl Sulfide* 4!.8 183.00 

Formaldehyde 0.17 0.75 

H2S* 0.8 3.3 

Methanol 23.0 10!.00 

Methyl Ethyl Ketone 0.34 1.45 

Methyl Isobutyl Ketone 0.02 0.09 

Methylene Chloride** 0.05 0.22 

Methyl Mercaptan* 0.59 2.56 

n-Hexane 0.01 0.05 

Styrene 0.12 0.49 
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I Pollutant I lblhr 

Tetrachloroethylene** O.oi 

Toluene 0.02 

1,2,4-Trichlorobenzene 0.01 

1, 1,1-Trichloroethane** 0.01 

1,1 ,2-Trichloroethane 0.01 

Trichloroethylene 0.01 

Xylene 0.01 
*Component ofTRS. Included m the TRS total. 
**Non-VOC non-criteria pollutant. 
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SN-23 
High Density Storage Source Group 

Source Description 

Source SN-23, which was installed or last modified in 1947, consists of three parallel pulp 
storage tanks and associated equipment. Stock which has been washed and screened to remove 
the knots is stored in these tanks. No control equipment is associated with the high density 
storage source group. 

Specific Conditions 

15. Pursuant to §19.501 et seq of the Regulations of the Arkansas State Implementation Plan 
for Air Pollution Control (Regulation 19) and 40 CFR Part 52, Subpart E, the permittee 
shall not exceed the emission rates set forth in the following table at SN-23. Compliance 
with these emission rates will be determined through compliance with the limit on the 
amount of ADTP that may be produced at this facility. 

I Pollutant I lb/hr I tpy I 

I 
voc 

I 
47.9 

I 
209.6 

I TRS 2.9 12.8 
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16. Pursuant to §18.801 of Regulation 18 and A.C.A. §8-4-203 as referenced by A. C. A. 

§8-4-304 and §8-4-311, the permittee shall not exceed the emission rates set forth in the 

following table at source SN-23. The non-criteria pollutant emission rates listed below 

were developed using estimates or published emission factors. A change in the published 

emission factors or development of other emissions data (including site specific test data) 

which could affect the estimated emission rates shall not be considered a violation of the 

permit limits. Compliance with these emission rates will be determined through 

compliance with the limit on the amount of ADTP that maybe produced at this facility. 

I Pollutant I lblhr I tQY I 
Acetaldehyde 1.07 4.67 

Acrolein 0.01 0.01 

Benzene 0.01 0.01 

Dimethyl Disulfide* 1.16 5.06 

Dimethyl Sulfide* 1.60 7.01 

H2S* 0.1 0.3 

Methanol 33.10 145.00 

Methyl Ethyl Ketone 0.07 0.30 

Methyl Isobutyl Ketone 0.01 0.03 

Methyl Mercaptan* 0.09 0.36 

n-Hexane 0.01 0.03 

Styrene 0.01 0.05 

Toluene O.Dl 0.01 

1 ,2,4-Trichlorobenzene 0.10 0.42 

Xylene O.Dl 0.01 

*Component of TRS. Included m the TRS total. 
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SN-24 
Pine Stock Chest 

Source Description 

The pine stock chest, which was installed or last modified in I 963, provides intermediate storage 
for pulp stock before being pumped to the paper mill. No control equipment is associated with 
the pine stock chest. 

Specific Conditions 

I 7. Pursuant to §19.501 et seq of the Regulations of the Arkansas State Implementation Plan 
for Air Pollution Control (Regulation 19) and 40 CFR Part 52, Subpart E, the permittee 
shall not exceed the emission rates set forth in the following table at SN-24. Compliance 
with these emission rates will be determined through compliance with the limit on the 
amount of ADTP that may be produced at this facility. 

I Pollutant I lblhr I teY I 

I 
voc 

I 
47.9 

I 
209.6 

I TRS 2.9 12.8 
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18. Pursuant to §18.801 of Regulation 18 and A.C.A. §8-4-203 as referenced by A. C. A. 
§8-4-304 and §8-4-311, the permittee shall not exceed the emission rates set forth in the 
following table at source SN-24. The non-criteria pollutant emission rates listed below 
were developed using estimates or published emission factors. A change in the published 
emission factors or development of other emissions data (including site spec-ific test data) 
which could affect the estimated emission rates shall not be considered a violation of the 
permit limits. Compliance with these emission rates will be determined through 
compliance with the limit on the amount of ADTP that may be produced at this facility. 

Pollutant lb/hr tpy 

Acetaldehyde 1.07 4.67 

Acrolein 0.01 O.oi 

Benzene 0.01 O.oi 

Dimethyl Disulfide* 1.16 5.06 

Dimethyl Sulfide* 1.60 7.01 

H2S* 0.1 0.3 

Methanol 33.08 145.00 

Methyl Ethyl Ketone O.o? 0.30 

Methyl Isobutyl Ketone 0.01 O.o3 

Methyl Mercaptan* 0.09 0.36 

n-Hexane 0.01 0.03 

Styrene 0.01 0.05 

Toluene O.oi 0.01 

I ,2,4-Trichlorobenzene 0.10 0.42 

" Xylene 0.01 0.01 
*Component ofTRS. Included m the TRS total. 
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BLACK LIQUOR RECOVERY AREA 
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SN-25 
Weak Black Liquor Storage Source Groups 

Source Description 

Source SN-47, which was installed or last modified in 1997, consists of several weak liquor 

storage tanks and associated equipment that store liquor either continuously or intermittently. 

This source also consists of the combination tank and the blow heat recovery tank, which store 

both weak and strong black liquor periodically. This source stores the weak black liquor from 

the pulp mill prior to sending it through a multiple effect evaporator which will concentrate the 

liquor. No control equipment is associated with this source group. 

Specific Conditions 

19. Pursuant to §19.501 et seq of the Regulations of the Arkansas State Implementation Plan 

for Air Pollution Control (Regulation 19) and 40 CFR Part 52, Subpart E, the permittee 

shall not exceed the emission rates set forth in the following table at SN-25. Compliance 

with these emission rates will be determined through compliance with the limit on the 

amount of ADTP that may be produced at this facility. 

Pollutant lb!hr tpy 

voc 6.3 26.5 

TRS 0.6 2.5 

20. Pursuant to §18.801 of Regulation 18 and A.C.A. §8-4-203 as referenced by A.C. A. 

§8~4-304 and §8-4-311, the permittee shall not exceed the emission rates set forth in the 

following table at source SN-25. The non-criteria pollutant emission rates listed below . 

were developed using estimates or published emission factors. A change in the published 

emission factors or development of other emissions data (including site specific test data) 

which could affect the estimated emission rates shall not be considered a violation of the 

permit limits. Compliance with these emission rates will be determined through 

compliance with the limit on the amount of ADTP that may be produced at this facility. 

I Pollutant I lb!hr I t)2Y I 
Acetaldehyde O.oi 0.05 

Acrolein O.oi 0.01 
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I Pollutant I lblhr 

Benzene 0.01 

Carbon Tetrachloride 0.01 

Dimethyl Disulfide* 0.13 

Dimethyl Sulfide* 0.44 

Formaldehyde 0.01 

Methanol 2.30 

Methyl Ethyl Ketone 0.04 

Methyl Isobutyl Ketone 0.01 

Methyl Mercaptan* 0.01 

n-Hexane 0.01 

Phenols 0.31 

Styrene 0.01 

Tetrachloroethylene** 0.08 

Toluene 0.01 

1, 1,1-Trichloroethane** 0.01 

Xylene 0.01 
*Component ofTRS. Included m the TRS total. 
**Non-VOC non-criteria pollutant. 
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SN-27 
Multiple Effect Evaporator 

Source Description 

The multiple effect evaporator (MEE) is used to concentrate the weak black liquor. The 

concentrated black liquor is sent through a soap removal system. The desaponified black liquor 

is then returned to the evaporator before being transferred to the strong black liquor storage 

group. 

The non condensible gases from the evaporator are incinerated at source SN-12. No emissions 

are vented at the evaporator. 

Source SN-27 is subject to the applicable provisions of 40 CFR Part 63, SubpartS -National 

Emission Standards for Hazardous Air Pollutants from the Pulp and Paper Industry. 

Specific Conditions 

21. Source SN-27 is subject to 40 CFR Part 60, Subpart A, General Provisions, and 40 CFR 

Part 60, Subpart BB, Standards of Performance for Kraft Pulp Mills, due to an 
installation date after September 24, 1976. A copy of Subpart BB has been placed in 

Appendix E of this permit. The important requirements of this subpart are outlined in · 

Specific Conditions 20 through 25. 

22. Pursuant to 40 CFR §60.283(a)(1)(iii) and §19.304 and §19.804 of Regulation 19, the 

permittee shall combust all gases from source SN-27 at source SN-12 or as allowed at 

source SN-14 at a minimum temperature of 1200oF for a minimum of0.5 seconds. 

23. Pursuant to 40 CFR §60.284(b)(l) and §19.304 and §19.804 of Regulation 19, the 

permittee shall install, calibrate, maintain, and operate a monitoring device which 

measures and records the combustion temperature of the gases at SN-12 or SN-14. The 

monitoring device is to be certified by the manufacturer to be accurate within ± 1% of the 

temperature being measured. 

24. Pursuant to 40 CFR §60.284d(3)(ii) and§ 19.304 and §19.804 of Regulation 19, for the 

purposes of reports required under §60.7(c), the permittee shall report semiannually 

periods of excess emissions from source SN-27. Excess emissions are defined as all 

periods in excess of 5 minutes and their duration during which the combustion 

temperature at the point of incineration is less than 1200°F. 
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25. Pursuant to 40 CFR §60.284(e) and §19.304 and §19.804 ofRegu1ation 19, the 
Administrator will not consider periods of excess emissions reported under paragraph (d) 
of this section to be indicative of a violation of §60.11 (d) provided that the Administrator 
determines that the affected facility, including air pollution control equipment, is 
maintained and operated in a manner which is consistent with good air pollution control 
practice for minimizing emissions during periods of excess emissions. 

26. Pursuant to 40 CFR §63.443(c), §19.304 and §19.705 of Regulation 19,40 CFR 70.6, and 
A.C.A. §8-4-203 as referenced by §8-4-304 and §8-4-311, the non-condensible gases 
from the multiple effect evaporators (evaporator hotwell) shall be enclosed and vented 
into a closed-vent system and routed to a control device that meets the requirements 
specified in paragraph (d) of this section. The enclosures and closed-vent system shall 
meet the requirements specified in §63.450. The lime kiln (SN-03), the NCG Incinerator 
(SN-12), and the NCG Back-Up Flare (SN-14) are control devices that may be used at 
this facility. 
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SN-26 
Strong Black Liquor Storage Source Group 

Source Description 

Source SN-26, which was installed or last modified in 1996, consists of three black liquor 

storage tanks and associated equipment which store liquor either continuously or intermittently. 

It also consists of the combination tank and blow heat recovery tank and associated equipment 

which store both weak and strong black liquor periodically. The maximum throughput of the 

unit is limited by the firing rate of the recovery boilers of 3 90 gal/min of black liquor at the 

burner nozzles. The strong black liquor storage group stores the liquor from the MEE prior to 

sending it through the black liquor oxidation source group. No control equipment is associated 

with this source group. 

Specific Conditions 

27. Pursuant to §19.501 et seq of the Regulations of the Arkansas State Implementation Plan 

for Air Pollution Control (Regulation 19) and 40 CFR Part 52, Subpart E, the permittee 

shall not exceed the emission rates set forth in the following table at SN-26. Compliance 

wfth these emission rates will be determined through compliance with Specific Condition 

29. 

I Pollutant I lb/hr I tpy I 

I 
VOC 

I 
0.3 

I 
0.7 

I TRS 0.2 0.6 
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28. Pursuant to §18.801 of Regulation 18 and A.C.A. §8-4-203 as referenced by A. C. A. 
§8-4-304 and §8-4-311, the permittee shall not exceed the emission rates set forth in the 
following table. The non-criteria pollutant emission rates listed below were developed 
using estimates or published emission factors. A change in the published emission 
factors or development of other emissions data (including site specific test data) which 
could affect the estimated emission rates shall not be considered a violation of the permit 
limits. Compliance with these emission rates will be demonstrated through compliance 
with Specific Condition 29. 

I Pollutant I lb/hr I tpy I 
Acetaldehyde 0.02 0.06 

Benzene 0.01 0.01 
. 

Chloroform O.oi 0.01 

Dimethyl Disulfide* 0.02 0.05 

Dimethyl Sulfide* 0.08 0.23 

Formaldehyde 0.01 0.01 

H2S* 0.1 0.3 

Methanol 0.12 0.34 

Methyl Ethyl Ketone 0.03 0.06 

Methyl Isobutyl Ketone 0.01 0.01 

Methyl Mercaptan* 0.01 0.01 

n-Hexane 0.01 0.01 

Styrene 0.01 0.01 

Toluene O.oi 0.01 

1,2,4-Trichlorobenzene 0.01 O.oi 

Xylene 0.01 O.oi 
*Component ofTRS. Included m the TRS total. 
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29. Pursuant to §19.705 of Regulation 19, A.C.A. §8-4-203 as referenced by §8-4-304 and 

§8-4-311 and 40 CFR 70.6, the permittee shall not process in excess of 496,382 tons of 

black liquor solids at source SN-26 in any consecutive twelve month period. Compliance 

with this specific condition will be verified through the record keeping requirements on 

the total amount ofBLS fired at sources SN-04, SN-05, and SN-06. 

30. Pursuant to §19.705 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 

maintain records of the amount of black liquor solids processed at source SN-26 in order 

to demonstrate compliance with Specific Condition 29 and which may be used by the 

Department for enforcement purposes. The records of the amount of BLS fired in the 

recovery boilers may be used to fulfill the requirement of this specific condition. These 

records shall be updated no later than the last day of the month following the month 

which the records represent, shall be kept on site, and shall be made available to 

Department personnel upon request. An annual total and each month's individual data 

shall be submitted to the Department in accordance with General Provision 7. 
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SN-18 
Black Liquor Oxidation Source Group 

Source Description 

Source SN-18, which was installed or last modified in 1974, consists of a black liquor oxidation 
tank with its associated cyclone separator. The primary purpose of the black liquor oxidation 
system is to convert the sulfides in the black liquor to sulfates to minimize the IRS emissions 
from the recovery boilers. No control equipment in operation is associated with this source 
group. 

Specific Conditions 

31. Pursuant to § 19.501 et seq of the Regulations of the Arkansas State Implementation Plah 
for Air Pollution Control (Regulation 19) and 40 CFR Part 52, Subpart E, the permittee 
shall not exceed the emission rates set forth in the following table at SN-18. Compliance 
with these emission rates will be determined through compliance with Specific Condition 
29 and the testing requirements for this source. 

I Pollutant I lb/hr I try I 

I 
voc 

I 
121.5 

I 
531.1 

I IRS 25.0 62.2 
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32. Pursuant to §18.801 of Regulation 18 and A.C.A. §8-4-203 as referenced by A. C. A. 

§8-4-304 and §8-4-311, the permittee shall not exceed the emission rates set forth in the 

following table at source SN-18. The non-criteria pollutant emission rates listed below, 

excluding PM, were developed using estimates or published emission factors. A change 

in the published emission factors or development of other emissions data (including site 

specific test data) which could affect the estimated emission rates shall not be considered 

a violation of the permit limits. Compliance with these emission rates will be determined 

through compliance with Specific Condition 29 and the testing requirements for this 

source. 

I Pollutant I lb/hr 

Acetone** 1.00 

Acetophenone 0.03 

Acrolein 0.01 

Carbon Disulfide 0.55 

Dimethyl Disulfide* 0.26 

Dimethyl Sulfide* 0.82 

Formaldehyde 0.07 

H2S* 10.3 

Methanol 80.00 

Methyl Ethyl 'Ketone 2.19 

Methyl Isobutyl Ketone 0.02 

Methyl Mercaptan 2.89 

n-Hexane 0.01 

Propionaldehyde 0.11 

Styrene 0.02 

*Component of TRS. Included m the TRS total. 

**Non-VOC non-criteria pollutant. 
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I tpy I 
3.00 

0.11 

0.01 

2.41 

1.13 

3.57 

0.31 

44.9 

350.31 

9.57 

0.09 

12.65 

0.01 

0.45 

0.09 
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SN-04/SN-05 
Recovery Boiler #I 

Source Description 

Source SN-04/SN-05 is a 480 MMBTU/hr recovery boiler which was installed or last modified 
in 1967. This recovery boiler has not been modified since and is therefore not subject to any 
NSPS subpart. Recovery Boiler #1 vents through 2 separate stacks. Because of the difficulty 
involved in determining exactly what is being emitted through each stack, emissions for the two 
stacks have been "bubbled." The main purpose ofthis recovery boiler is to recover inorganic 
chemicals from black liquor. Natural gas may be fired at any time. The facility is permitted to 
fire a limited amount of#6 fuel oil in the event of natural gas curtailment and to test the oil 
burning capabilities of the equipment. Particulate matter emissions from this source are 
controlled with an electrostatic precipitator. 

This source has a CEM to monitor the emissions ofTRS. Annual testing is required for the 
emissions of carbon monoxide, particulate matter, and sulfur dioxide. 

Specific Conditions 

33. Pursuant to §19.501 et seq of the Regulations of the Arkansas State Implementation Plan 
for Air Pollution Control (Regulation 19) and 40 CFR Part 52, Subpart E, the permittee 
shall not exceed the emission rates set forth in the following table when burning BLS. 
Compliance with these rates will be determined through compliance with Specific 
Condition 42, proper operation of the control equipment, and the required testing for this 
recovery boiler. 

I Pollutant I lb/hr I tpy I 
PMIO 77.6 339.9 

S02 262.6 1150.0 

voc 66.6 293.6 

co 412.6 1806.8 

NOX 192.0 400.0 

Pb 0.02 0.02 
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34. Pursuant to §19.501 et seq and §19.804 of the Regulations ofthe Arkansas State 

Implementation Plan for Air Pollution Control (Regulation 19) and 40 CFR Part 52, 

Subpart E, the permittee shall not exceed the emission rates set forth in the following 

table when burning BLS. Compliance with these rates will be determined thru 

compliance with Specific Condition 42, proper operation of the control equipment and 

the CEMS required for this recovery boiler (Specific Condition 44). This TRS emission 

rate is based upon a 12-hour average. 

Pollutant lblhr tpy 

TRS 31.8 139.8 

35. Pursuant to §19.804 of Regulation 19 and 40 CFR Part 52, Subpart E, TRS emissions 

shall not exceed 40 ppm measured as H2S on a dry basis and on a 12 hour average, 

corrected to 8% oxygen by volume at source SN-04/SN-05. Compliance with this 

specific condition will be demonstrated through compliance with Specific Condition 44. 

36. Pursuant to § 19.501 et seq of the Regulations of the Arkansas State Implementation Plan 

for Air Pollution Control (Regulation 19) and 40 CFR Part 52, Subpart E, the permittee 

shall not exceed the emission rates set forth in the following table at SN-04/05 when 

burning #6 fuel oil. Compliance with these emission rates will be determined through 

proper operation of the control equipment. 

I Pollutant I lblhr I tpy I 
PMIO 25.5 * 
S02 1318.8 * 
voc 66.6 * 
co 412.6 * 
No. 192.0 * 
Pb 0.02 * .. 

*Annual emiSSions have been bubbled w1th sources SN-0 I and SN-06 

and may be found in the plantwide conditions. 
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37. Pursuant to §19.501 et seq ofthe Regulations of the Arkansas State Implementation Plan 
for Air Pollution Control (Regulation 19) and 40 CFR Part 52, Subpart E, the permittee 
shall not exceed the emission rates set forth in the following table at SN-04/05 when 
burning #6 fuel oil. Compliance with these emission rates will be determined through 
proper operation of the control equipment and the required CEMS for this recovery 
boiler. These emission rates are based upon a 12-hour average. 

Pollutant lb/hr tpy 

TRS 31.8 * 
*Annual emissions have been included in the emissions when firing BLS. 

38. Pursuant to§19.503 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 
not exceed 40% opacity from source SN-04/SN-05 as measured by EPA Reference 
Method 9 except that emissions greater than 40% opacity will be allowed for not more 
than six ( 6) minutes in the aggregate in any consecutive 60-minute period, provided that 
such emissions will not be permitted more than three (3) times during any 24-hour period. 
Compliance with this opacity limit will be shown through compliance with Specific 
Condition 39. 

39. Pursuant to §19.705 of Regulation 19 and 40 CFR Part 52, Subpart E, daily observations 
of the opacity from source SN-04/05 shall be conducted by a person trained, but not. 
necessarily certified, in EPA Reference Method 9. If emissions which appear to be in 
excess of30% are observed, the permittee shall take immediate action to identify and 
correct the cause of the visible emissions. After corrective action has been taken, the 
permittee shall conduct another observation of the opacity from source SN-04/05. If the 
opacity observed does not appear to be in excess of 30%, then no further action is needed 
and the permittee will be considered in compliance with the permitted opacity limit If 
visible emissions which appear to be in excess of 30% are still observed, a 6-minute 
visible emissions reading shall be conducted by a person certified in EPA Reference 
Method 9 to determine if the opacity is less than 40%. If the opacity observed is not in 
excess of 40%, then no further action is needed and the pem1ittee will be considered in 
compliance with the permitted opacity limit. If no Method 9 reading is conducted despite 
emissions appearing to be in excess of 3 0% after corrective action has been taken, the 
permittee shall be considered out of compliance with the permitted opacity limit for that 
day. 
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40. Pursuant to §18.801 of Regulation 18 and A.C.A. §8-4-203 as referenced by A.C. A. 

§8-4-304 and §8-4-311, the permittee shall not exceed the emission rates set forth in the 

following table at source SN-04/SN-05 when burning black liquor solids. The non

criteria pollutant emission rates listed below, excluding PM, were developed using 

estimates or published emission factors. A change in the published emission factors or 

development of other emissions data (including site specific test data) which could affect 

the estimated emission rates shall not be considered a violation of the permit limits. 

Compliance with these emission rates will be determined through compliance with 

Specific Condition 42 and proper operation of the control equipment for this recovery 

boiler. 

I Pollutant I lb/hr I tEY I 
PM 200.0 876.0 

Acetaldehyde 3.19 13.97 

Antimony Compounds 0.013 0.053 

Arsenic Compounds 0.013 0.056 

Benzene O.o3 0.11 

Cadmium Compounds O.Dll 0.048 

Chromium Compounds 0.419 1.834 

Cobalt Compounds 0.010 0.040 

Formaldehyde 0.43 1.88 

Hydrogen Chloride** 12.27 53.75 

Lead Compounds 0.011 0.047 

Manganese Compounds 0.629 2.76 

Methanol 34.05 149.20 

Methyl Ethyl Ketone 0.38 1.63 

Methyl Mercaptan* 6.06 26.60 

Nickel Compounds O.D75 0.329 

Phenols 1.56 6.84 
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I Pollutant I lblhr 

Selenium Compounds 0.001 

Styrene 0.13 
*Component ofTRS. Included m the TRS total. 
**Non-VOC non-criteria pollutant. 

I· tpy I 
0.001 

0.53 

41. Pursuant to §18.801 of Regulation 18 and A.C.A. §8-4-203 as referenced by A. C. A. 
§8-4-304 and §8-4-311, the permittee shall not exceed the emission rates set forth in the 
following table at SN-04 when burning #6 fuel oil. The non-criteria pollutant emission 
rates listed below, excluding PM, were developed using estimates or published emission 
factors. A change in the published emission factors or development of other emissions 
data (including site specific test data) which could affect the estimated emission rates 
shall not be considered a violation of the permit limits. Compliance with these emission 
rates will be determined through proper operation of the control equipment associated. 
with this recovery boiler. 

I Pollutant I lb/hr I tpy I 
PM . 35.8 ** 

Antimony Compounds 0.065 ** 

Arsenic Compounds 0.012 ** 

Beryllium Compounds 0.001 ** 

Cadmium Compounds 0.002 ** 

Chromiwn Compounds 0.007 ** 

Cobalt Compounds 0.045 ** 

Formaldehyde 0.18 ** 

Hydrogen Chloride* 3.12 ** 

Hydrogen Fluoride* 0.16 ** 
Lead Compounds 0.010 ** 

Manganese Compounds 0.036 ** 

Mercury Compounds 0.001 ** 
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I Pollutant I lblhr I tpy 

Nickel Compounds 0.31 ** 
POM 0.01 ** 

Selenium Compounds 0.004 ** 
*Non-VOC, non-PM non-cntena pollutant. 

**Annual emissions have been bubbled with sources SN-0 I and 

SN-06 and may be found in the plantwide conditions. 

I 

42. Pursuant to §19.705 of Regulation 19, A.C.A. §8-4-203 as referenced by §8-4-304 and 

§8-4-311 and 40 CFR 70.6, the permittee shall not process in excess of 392,886 tons of 

black liquor solids at source SN-04/SN-05 in any consecutive twelve month period. 

43. Pursuant to § 19.705 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 

maintain records of the amount of black liquor solids processed at source SN-04/SN-05 in 

order to demonstrate compliance with Specific Condition 42 and which may be used by 

the Department for enforcement purposes. These records shall be updated no later than· 

the last day of the month following the month which the records represent, shall be kept 

on site, and shall be made available to Department personnel upon request. An annual 

total and each month's individual data shall be submitted to the Department in 

accordance with General Provision 7. 

44. Pursuant to §19.703 and §19.804 of Regulation 19,40 CFR Part 52, Subpart E, and 

A.C.A. §8-4-203 as referenced by §8-4-304 and §8-4-311, the permittee shall maintain a 

CEMS at source SN-04/SN-05 for TRS. The CEMS requirements which the permittee 

must comply with may be found in Appendix A. 

45. Pursuant to § 19.702 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 

conduct annual testing at source SN-04/SN-05 for particulate matter using EPA 

Reference Method 5. These tests shall be conducted in accordance with Plantwide 

Condition #3 and shall take place less than 9 months and no more than 15 months apart. 

46. Pursuant to §19.702 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 

conduct annual testing at source SN-04/SN-05 for sulfur dioxide using EPA Reference 

Method 6C. These tests shall be conducted in accordance with Plantwide Condition #3 

and shall take place no less than 9 months and no more than 15 months apart. 
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47. Pursuant to §19.702 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 
conduct annual testing at source SN-04/SN-05 for carbon monoxide using EPA 
Reference Method I 0. These tests shall be conducted in accordance with Plantwide 
Condition #3 and shall take place no less than 9 months and no more than 15 months 
apart. 

48. Pursuant to §19.705 of Regulation 19, A.C.A. §8-4-203 as referenced by §8-4-304 and 
§8-4-311 and 40 CFR 70.6, the permittee shall not bypass the ESP at this source during 
required maintenance. In the event that a boiler is not shut down during ESP 
maintenance, one side of the ESP shall be isolated. During such times, the operation of 
source SN-04/SN-05 shall be limited to 50% of the full service load rating. (NOTE: If 
the maintenance does not affect operation of the ESP at this source, the permittee is not 
restricted by the Department on the service load rating.) 

49. Pursuant to §19.705 of Regulation 19, A.C.A. §8-4-203 as referenced by §8-4-304 and 
§8-4-311 and 40 CFR 70.6, the permittee shall notifY the Department within 24 hours of 
any maintenance which requires one side of the ESP being removed from service. 

54 



International Paper Company 
CSN: 52-0013 Permit #:725-AOP•Rl 

SN-06 
Recovery Boilers #2 and #3 

Source Description 

Source SN-06 consists oftwo recovery boilers which were installed or last modified in 1947. 
These recovery boilers have a combined heat input capacity of 632 MMBTU/hr. The main 
purpose of these recovery boilers is to recover inorganic chemicals from black liquor. Natural 
gas may be fired in these recovery boilers at any time. The facility is permitted to fire a limited 
amount of #6 fuel oil in the event of natural gas curtailment and to test the oil burning 
capabilities of the equipment. Particulate matter emissions from this source are controlled with 
an electrostatic precipitator. 

This source has a CEM to monitor the emissions of TRS. Annual testing is required for the 
emissions of carbon monoxide, particulate matter, and sulfur dioxide. 

Specific Conditions 

50. Pursuant to §19.501 et seq of the Regulations of the Arkansas State Implementation Plan 
for Air Pollution Control (Regulation 19) and 40 CFR Part 52, Subpart E, the permittee 
shall not exceed the emission rates set forth in the following table at SN-06 when burning 
black liquor solids. Compliance with these emission rates will be determined through 
compliance with Specific Condition 59, proper operation of the control equipment, and 
the required testing for these recovery boilers. 

I Pollutant I lblhr I tpy I 
PMIO 13.2 57.9 

S02 240.6 1054.0 

voc 162.3 710.6 

co 454.0 1988.0 

NOX 242.0 700.0 

Pb 0.01 0.01 
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51. Pursuant to §19.501 et seq and§ 19.804 of the Regulations of the Arkansas State 
Implementation Plan for Air Pollution Control (Regulation 19) and 40 CFR Part 52, 
Subpart E, the permittee shall not exceed the emission rates set forth in the following 
table at SN -06 when burning black liquor solids. Compliance with these emission rates 
will be determined through compliance with Specific Condition 59, proper operation of 
the control equipment, and the CEMS for these recovery boilers. These emission rates 
were based upon a 12-hour average. 

Pollutant lb/hr tpy 

TRS 37.2 163.0 

52. Pursuant to §19.804 of Regulation 19 and 40 CFR Part 52, Subpart E, TRS emissions 
shall not exceed 40 ppm measured as H2S on a dry basis and on a 12 hour average, 
corrected to 8% oxygen by volume at source SN-06. Compliance with this specific 
condition will be demonstrated through compliance with Specific Condition 61. 

53. Pursuant to §19.501 et seq of the Regulations of the Arkansas State Implementation Plan 
for Air Pollution Control (Regulation 19) and 40 CFR Part 52, Subpart E, the permittee 
shall not exceed the emission rates set forth in the following table at SN-06 when burning 
#6 fuel oil. Compliance with these emission rates will be determined through proper 
operation of the control equipment. 

I Pollutant I Jb.'hr I tpy 

PM10 29.1 * 
so, 1507.2 * 
voc 2.4 * 
co 16.0 * 

NOX 214.0 * 
Pb 0.01 . * . . 

*Annual emiSsiOns have been bubbled with sources SN-0 I and 
SN-04/05 and may be found in the plantwide conditions. 
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54. Pursuant to §19.501 et seq of the Regulations of the Arkansas State Implementation Plan 

for Air Pollution Control (Regulation 19) and 40 CFR Part 52, Subpart E, the permittee 

shall not exceed the emission rates set forth in the following table at SN-06 when burning 

#6 fuel oil. Compliance with these emission rates will be determined through proper 

operation of the control equipment and the CEMS required for these recovery boilers. 

These emission rates were based upon a 12-hour average. 

Pollutant lb/hr tpy 

TRS 37.2 * 
*Annual emissions are included in the emission rates when firing BLS. 

55. Pursuant to§ 19.503 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 

not exceed 20% opacity from source SN-06 as measured by EPA Reference Method 9 

except that emissions greater than 20% opacity will be allowed for not more than six (6) 

minutes in the aggregate in any consecutive 60-minute period, provided that such 

emissions will not be permitted more than three (3) times during any 24-hour period. 

Compliance with this opacity limit will be shown through compliance with Specific 

Condition 56. 

56. Pursuant to § 19.702 of Regulation 19 and 40 CFR Part 52, Subpart E, daily observations 

of the opacity from source SN-03 shall be conducted by a person trained (but not 

necessarily certified) in EPA Reference Method 9. If emissions which appear to be in 

excess of 20% are observed, the permittee shall take immediate action to identify and 

correct the cause of the visible emissions. After corrective action has been taken, another 

observation of the opacity from the source in question shall be conducted in order to 

either confirm that no excess visible emissions are present or that the source is out of 

compliance with the permitted opacity limit. The permittee shall maintain records of all 

visible emission observations, the cause of any excessive visible emissions, the corrective 

action taken, and if visible emissions were present after corrective action was taken. 

These records shall be kept on site and shall be made available to Department personnel 

upon request. 
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57. Pursuant to §18.801 of Regulation 18 and A.C.A. §8.4-203 as referenced by §8-4-304 and 
§8-4-311, the permittee shall not exceed the emission rates set forth in the following table 
at source SN-06 when burning black liquor solids. The non-criteria pollutant emission 
rates listed below, excluding PM, were developed using estimates or published emission 
factors. A change in the published emission factors or development of other emissions 
data (including site specific test data) which could affect the estimated emission rates 
shall not be considered a violation of the permit limits. Compliance with these emission 
rates will be determined through compliance with Specific Condition 59 and proper 
operation of the control equipment for these recovery boilers. 

I Pollutant I lb/hr I tpy I 
PM 75.0 306.6 

Acetaldehyde 3.03 13.27 

Antimony Compounds 0.012 0.048 

Arsenic Compounds 0.012 0.051 

Benzene O.D3 0.10 

Cadmium Compounds 0.010 0.044 

I Chromium Compounds 0.390 1.690 

Cobalt Compounds 0.009 0.037 

PonnaldehyJe 0.41 1.79 

Hydrogen Chloride** 11.25 49.27 

Lead Compounds 0.010 0.043 

Manganese Compounds 0.580 2.530 

Methanol 32.34 141.65 

Methyl Ethyl Ketone 0.36 1.55 

Methyl Mercaptan* 5.56 24.4 

Nickel Compounds 0.069 0.310 

Phenols 1.43 6.27 

Seleniwn Compounds 0.001 0.001 
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I Pollutant I lblhr 

Styrene 0.12 

Toluene 0.08 

*Component of TRS. Included m the TRS total. 

**Non-VOC non-criteria pOllutant. 

I tEY I 
0.51 

0.34 

58. Pursuant to§18.801 of Regulation 18 and A.C.A. §8.4-203 as referenced by §8-4-304 and 

§8-4-311, the permittee shall not exceed the emission rates set forth in the following table 

at SN-06 when burning #6 fuel oil. The non-criteria pollutant emission rates listed 

below, excluding PM, were developed using estimates or published emission factors. A 

change in the published emission factors or development of other emissions data 

(including site specific test data) which could affect the estimated emission rates shall not 

be considered a violation of the permit limits. Compliance with these emission rates will 

be determined through proper operation of the control equipment associated with these 

recovery boilers. 

I Pollutant I lblhr I t)2Y I 
"PM 40.9 ** 

Antimony Compounds 0.074 ** 

Arsenic Compounds 0.014 ** 

Beryllium Compounds 0.001 ** 

Cadmium Compounds 0.002 ** 

Chromium Compounds 0.008 ** 

Cobalt Compounds 0.051 ** 

Formaldehyde 0.20 ** 

Hydrogen Chloride* 3.57 ** 

Hydrogen Fluoride* 0.18 ** 

Lead Compounds O.Qll ** 

Manganese Compounds 0.041 ** 

Mercury Compounds 0.001 ** 
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I Pollutant I lblhr I tpy 

Nickel Compounds 0.35 ** 
POM 0.01 ** 

Selenium Compounds 0.004 ** 
*Non-VOC, non-PM non-cntena pollutant. 
*Annual emissions have been bubbled with sources SN-0 1 and 
SN-04/05 and may be found in the plantwide conditions. 

I 

59. Pursuant to §19.705 of Regulation 19, A.C.A. §8-4-203 as referenced by §8-4-304 and 
§8-4-311, and 40 CFR 70.6, the permittee shall not process in excess of361,757 tons of 
black liquor solids at source SN -06 in any consecutive twelve month period. 

60. Pursuant to §19.705 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 
maintain records of the amount of black liquor solids processed at source SN-06 in order 
to demonstrate compliance with Specific Condition 59 and which may be used by the 
Department for enforcement purposes. These records shall be updated no later than the 
last day of the month following the month which the records represent, shall be kept on 
site, and shall be made available to Department personnel upon request. An annual total 
a11d each month's individual data shall be submitted to the Department in accordance 
with General Provision 7. 

61. Pursuant to § 19.703 and §19.804 of Regulation I 9, 40 CFR Part 52, Subpart E, and 
A.C.A. §8-4-203 as referenced by §8-4-304 and §8-4-311, the permittee shall maintain a 
CEMS at source SN-06 for TRS. The CEMS requirements which the permittee must 
comply with may be found in Appendix A. 

62. Pursuant to § 19.702 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 
conduct annual testing at source SN-06 for particulate matter using EPA Reference 
Method 5. These tests shall be conducted in accordance with Plantwide Condition #3 and 
shall take place no less than 9 months and no more than 15 months apart. 

63. Pursuant to § 19.702 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 
conduct annual testing at source SN -06 for sulfur dioxide using EPA Reference Method 
6C. These tests shall be conducted in accordance with Plantwide Condition #3 and shall 
take place no less than 9 months and no more than 15 months apart. 
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64. Pursuant to § 19.702 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 
conduct annual testing at source SN-06 for carbon monoxide using EPA Reference 
Method 10. These tests shall be conducted in accordance with Plantwide Condition #3 
and shall take place no less than 9 months and no more than 15 months apart. 

65. Pursuant to §19.705 of Regulation 19, A.C.A. §8-4-203 as referenced by §8-4-304 and 
§8-4-311 and 40 CFR 70.6, when an ESP is shut down for maintenance, the permittee 
shall not operate the boiler associated with that ESP. The service load rating is not 
affected if any maintenance is being performed which does not affect either of the ESPs 
located at SN-06. (NOTE: SN-06 is actually two boilers which both have an ESP.) 
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SN-07 
Smelt Tank #1 

Source Description 

This source was installed or last modified in 1967. A wet scrubber is used to control the 
particulate matter and TRS emissions. The scrubbing liquids used for this piece of control 
equipment are weak wash, alkaline solution, or water. 

Annual testing for particulate matter and TRS emissions was required in permit #725-AR-2 and 
is being carried forth in this permit. Additional testing is being required for VOC and methanol 
emiSSIOns. 

Specific Conditions 

66. Pursuant to § 19.501 et seq of the Regulations ofthe Arkansas State Implementation Plan 
for Air Pollution Control (Regulation 19) and 40 CFR Part 52, Subpart E, the permittee 
shall not exceed the emission rates set forth in the following table at SN-07. Compliance 
with these emission rates will be determined through compliance with the BLS firing 
limit for source SN-04/05, proper operation of the control equipment, and the required 
testing for this smelt dissolving tank. 

I 
--

I I I Pollutant lb/hr tpy 

PMIO 25.0 110.0 

so, 7.5 32.9 

voc 28.0 122.3 

NOX 12.9 56.7 

Pb O.o! O.oi 
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67. Pursuant to §19.501 et seq and §19.804 of the Regulations of the Arkansas State 

Implementation Plan for Air Pollution Control (Regulation 19) and 40 CFR Part 52, 

Subpart E, the permittee shall not exceed the emission rates set forth in the following 

table at SN-07. Compliance with these emission rates will be determined through 

compliance with the BLS firing limit for source SN-04/05, proper operation ofthe control 

equipment, and the required testing for this smelt dissolving tank. These emission rates 

were based upon a 12-hour average. 

68. Pursuant to § 19.804 of Regulation 19 and 40 CFR Part 52, Subpart E, TRS emissions 

shall not exceed 0.0168 grams ofH2S per kilogram of black liquor solids on a 12 hour 

average from source SN -07. Compliance with this specific condition will be 

demonstrated through compliance with Specific Condition 73. 

69. Pursuant to §18.801 of Regulation 18 and A.C.A. §8-4-203 as referenced by §8-4-304 

and §8-4-311, the permittee shall not exceed the emission rates set forth in the following 

table at source SN-07. The non-criteria pollutant emission rates listed below, excluding 

PM, were developed using estimates or published emission factors. A change in the 

published emission factors or development. of other emissions data (including site specific 

test data) which could affect the estimated emission rates shall not be considered a 

violation of the permit limits. Compliance· with these emission rates will be determined 

through compliance with the BLS firing limit for source SN-04/05, proper operation of 

the control equipment, and the required testing for this smelt dissolving tank. 

I Pollutant I lb/hr I tpl: I 
PM 25.0 110.0 

Ammonia* 16.80 73.60 

Antimony Compounds 0.002 0.005 

Arsenic Compounds 0.001 0.002 

Benzene 0.02 0.09 

Beryllium Compounds 0.001 0.001 

Cadmium Compounds 0.001 0.001 
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I Pollutant I lblhr I tpy I 
Chlorobenzene 0.01 0.04 

Chromium Compounds 0.002 0.009 

Lead Compounds 0.001 0.004 

Manganese Compounds 0.008 0.032 

Mercury Compounds 0.001 0.001 

Methanol 26.15 115.00 

Methyl Ethyl Ketone 0.11 0.45 

Methyl Isobutyl Ketone 0.06 0.25 

Nickel Compounds 0.001 0.002 

Selenium Compounds 0.001 0.001 

Styrene 0.01 0.03 

Toluene 0.04 0.15 

Trichloroethylene 0.02 0.08 

Xylene 0.03 0.11 
*Non-HAP, non-VOC, non-cntena pollutant. 

70. Pursuant to § 19.503 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 
not exceed 20% opacity from source SN -07 as measured by EPA Reference Method 9. 
Compliance with this opacity limit will be shown through compliance with Specific 
Condition 71. 
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71. Pursuant to§ 19.705 of Regulation 19 and 40 CFR Part 52, Subpart E, daily observations 

of the opacity from source SN-07 shall be conducted by a person trained (but not 

necessarily certified) in EPA Reference Method 9. If emissions which appear to be in 

excess of 20% are observed, the permittee shall take immediate action to identify and 

correct the cause of the excess visible emissions. After corrective action has been taken, 

another observation of the opacity from the source in question shall be conducted in order 

to either confirm that no excess visible emissions are present or that the source is out of 

compliance with the permitted opacity limit. The permittee shall maintain records of all 

visible emission observations, the cause of any excessive visible emissions, the corrective 

action taken, and if excess visible emissions were present after corrective action was 

taken. These records shall be kept on site and shall be made available to Department 

personnel upon request. 

72. Pursuant to §19.702 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 

conduct annual testing at source SN-07 for particulate matter using EPA Reference 

Method 5. These tests shall be conducted in accordance with Plantwide Condition #3 and 

shall take place no less than 9 months and no more than 1 5 months apart. 

73. Pursuant to §19.702 and §19.804 of Regulation 19 and 40 CFR Part 52, Subpart E, the 

permittee shall conduct annual testing at source SN -07 for TRS using EPA Reference 

Method 16. These tests shall be conducted in accordance with Plantwide Condition #3 

and shall take place no less than 9 months and no more than 1 5 months apart. 

74. Pursuant to §19.804 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 

maintain the following at source SN -07: 

a. A monitoring device for the continuous measurement of the pressure loss of the 

gas stream through the control equipment. The monitoring device is to be 

certified by the manufacturer to be accurate within a gage pressure of ±500 

Pascals (ca.± 2 inches water gage pressure). 

b. A monitoring device for the continuous measurement of the scrubbing liquid flow 

rate to the control equipment. The monitoring device is to be certified by the 

manufacturer to accurate within± 15 percent of design scrubbing liquid supply 

pressure. The pressure sensor or tap is to be located close to the scrubber liquid 

discharge point. 
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SN-08 and SN-09 
Smelt Tanks #2 and #3 

Source Description 

Sources SN-08 and SN-09 were installed or last modified in 1947. Wet scrubbers are used to 
control the particulate matter and TRS emissions. The scrubbing liquids used are weak wash, 
alkaline solution, or water. 

Annual testing for particulate matter and TRS emissions was required in permit #725-AR-2 and 
is being carried forth in this permit. Additional testing is being required for VOC and methanol 
emissions. 

Specific Conditions 

75. Pursuant to §19.501 et seq of the Regulations of the Arkansas State Implementation Plan 
for Air Pollution Control (Regulation 19) and 40 CFR Part 52, Subpart E, the permittee 
shall not exceed the emission rates set forth in the following table at the designated 
sources. Compliance with these emission rates will be determined through compliance 
with the BLS firing limit for source SN-06, proper operation of the control equipment, 
and the required testing for these two smelt dissolving tanks. 

I Pollutant llb/hr at SN-08 I lb/hr at SN-09 I 
PMIO 8.4 9.0 

so2 3.6 3.2 

voc 13.6 12.2 

NOX 6.1 5.5 

Pb 0.01 0.01 

*These are the combined totals for sources SN-08 and SN-09 and not 
individual limits for each source. 
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76. Pursuant to §19.501 et seq and §19.804 of the Regulations of the Arkansas State 
Implementation Plan for Air Pollution Control (Regulation 19) and 40 CFR Part 52, 
Subpart E, the permittee shall not exceed the emission rates set forth in the following 
table at the designated sources. Compliance with these emission rates will be determined 
through compliance with the BLS firing limit for source SN-06, proper operation of the 
control equipment, and the required testing for these two smelt dissolving tanks. These 
emission rates were based upon a 12-hour average. 

Pollutant llblhr at SN-08 llb/hr at SN-09 I tpy* 

TRS I o.7 I o.6 I 5.8 
*These are the combined totals for sources SN-08 and SN-09 and not individual limits for each source. 

77. Pursuant to § 19.804 of Regulation 19 and 40 CFR Part 52, Subpart E, TRS emissions 
shall not exceed 0.0168 grams ofH,S per kilogram of black liquor solids on a 12 hour 
average from sources SN-08 and SN-09. Compliance with this specific condition will be 
demonstrated through compliance with Specific Condition 82. 

78. Pursuant to §18.801 of Regulation 18 and A.C.A. §8-4-203 as referenced by §8-4-304 
and §8-4-311, the permittee shall not exceed the emission rates set forth in the following 
table at the designated sources. The non-criteria pollutant emission rates listed below, 
excluding PM, were developed using estimates or published emission factors. A change 
in the published emission factors or development of other emissions data (including site 
specific test data) which could affect the estimated emission rates shall not be considered 
a violation of the permit limits. Compliance with these emission rates will be determined 
through compliance with the BLS firing limit for source SN-06, proper operation of the 
control equipment, and the required testing for these two smelt dissolving tanks. 

I Pollutant llb/hr at SN-08 llb/hr at SN-09 I tpy** I 
PM 8.4 9.0 76.3 

Ammonia* 7.96 7.17 66.23 

Antimony Compounds 0.001 0.001 0.005 

Arsenic Compounds 0.001 0.001 0.002 

Benzene 0.01 0.01 0.08 

Beryllium Compounds 0.001 0.001 0.001 

Cadmium Compounds 0.001 0.001 0.001 
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I Pollutant jlblhr at SN-08 jlb/hr at SN-09 I tpy** I 
Chlorobenzene 0.01 0.01 0.04 

Chromium Compounds 0.001 0.001 0.008 

Lead Compounds 0.001 0.001 0.004 

Manganese Compounds 0.004 0.004 0.030 

Mercury Compounds 0.001 0.001 0.001 

Methanol 12.70 11.41 105.50 

Methyl Ethyl Ketone 0.05 0.05 0.42 

Methyl Isobuty 1 Ketone 0.03 0.03 0.23 

Nickel Compounds 0.001 0.001 0.002 

Selenium Compounds 0.001 0.001 0.001 

Styrene 0.01 0.01 0.03 

Toluene 0.02 0.02 0.13 

Trichloroethylene 0.01 0.01 0.07 

Xylene 0.02 0.01 0.10 
*Non-HAP, non-VOC, non-criteria pollutant. 
**These are the combined totals for sources SN-08 and SN-09 and not individual limits for each source. 

79. Pursuant to§19.503 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 
not exceed 20% opacity from sources SN-08 and SN-09 as measured by EPA Reference 
Method 9. Compliance with this opacity limit will be shown through compliance with 
Specific Condition 80. 
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80. Pursuant to §19.705 ofRegu1ation 19 and 40 CFR Part 52, Subpart E, daily observations 
of the opacity from sources SN-08 and SN-09 shall be conducted by a person trained (but 
not necessarily certified) in EPA Reference Method 9. If emissions which appear to be in 
excess of20% are observed, the permittee shall take immediate action to identifY and 
correct the cause of the excess visible emissions. After corrective action has been taken, 
another observation of the opacity from the source in question shall be conducted in order 
to either confirm that no excess visible emissions are present or that the source is out of 
compliance with the permitted opacity limit. The permittee shall maintain records of all 
visible emission observations, the cause of any excessive visible emissions, the corrective 
action taken, and if excess visible emissions were present after corrective action was 
taken. These records shall be kept on site and shall be made available to Department 
personnel upon request. 

81. Pursuant to §19.702 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 
conduct annual testing at sources SN-08 and SN-09 for particulate matter using EPA 
Reference Method 5. These tests shall be conducted in accordance with Plantwide 
Condition #3 and shall take place no less than 9 months and no more than 15 months 
apart. 

82. Pursuant to §19.702 and §19.804 of Regulation 19 and 40 CFR Part 52, Subpart E, the 
permittee shall conduct annual testing at sources SN-08 and SN-09 for TRS using EPA 
Reference Method 16. These tests shall be conducted in accordance with Plantwide 
Condition #3 and shall take place no less than 9 months and no more than 15 months 
apart. 

83. Pursuant to §19.804 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 
maintain the following at sources SN-08 and SN-09: 

a. A monitoring device for the continuous measurement of the pressure loss of the 
gas stream through the control equipment. The monitoring device is to be 
certified by the manufacturer to be accurate within a gage pressure of ±500 
Pascals (ca. ± 2 inches water gage pressure). 

b. A monitoring device for the continuous measurement of the scrubbing liquid flow 
rate to the control equipment. The monitoring device is to be certified by the 
manufacturer to accurate within± 15 percent of design scrubbing liquid supply 
pressure. The pressure sensor or tap is to be located close to the scrubber liquid 
discharge point. 
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CAUSTICIZING AREA 
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SN-28, SN-29, SN-30, SN-32, SN-33, and SN-34 
Causticizing Area Sources 

Source Description 

Source SN-28 is used to store the green liquor prior to it being reacted with calcium oxide (lime) 
to form white liquor. This source group, which was installed or last modified in 1975, consists 
of two green liquor storage tanks and associated equipment. 

Source SN-29, which was installed or last modified in 1947, consists of the green liquor clarifier 
and associated equipment. The clarifier removes contaminants from the green liquid prior to it 
being sent to the slaker. 

Source SN-30 is the dregs washer. The contaminants removed at sources SN-28 and SN-29 are 
washed at the dregs washer prior to being discarded. 

Source SN-32, which was installed or last modified in 1981, consists of five causticizers and 
their associated equipment. White liquor from the slaker passes through the causticizer prior to 
being sent to storage. 

Source SN-33, which was installed or last modified in 1947, consists of four white liquor storage 
tanks and their associated equipment. After the white liquor is clarified, it may be stored prior to 
usage in the mill. 

Source SN-34, which was installed or last modified in 1983, consists of two white liquor 
clarifiers and associated equipment. The lime mud which was formed in the slaker and the 
causticizer is removed from the white liquor in one of the two clarifiers. The lime mud is sent to 
storage and washing (considered to be a source of de minimis emissions). The white liquor is 
then sent to storage. 

No control equipment is associated with any of these sources. 
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Specific Conditions 

84. Pursu1q1t to §19.501 et seq of the Regulations of the Arkansas State Implementation Plan 
for Air Pollution Control (Regulation 19) and 40 CFR Part 52, Subpart E, the permittee 

shall not exceed the emission rates set forth in the following table at the designated 
sources. Compliance with these emission rates will be determined through compliance 

with the limit on the amount of lime that may be processed at this facility. 

I SN I Pollutant I lb/hr I tpy I 
28, 29, 30, voc 7.4 31.2 

32, 33, & 34 
TRS 0.3 0.8 
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85. Pursuant to §18.801 ofRegu1ation 18 andA.C.A. §8-4-203 as referenced by §8-4-304 
and §8-4-311, the permittee shall not exceed the emission rates set forth in the following 
table at the designated sources. The non-criteria pollutant emission rates listed below, 
excluding PM, were developed using estimates or published emission factors. A change 
in the published emission factors or development of other emissions data (including site 
specific test data) which could affect the estimated emission rates shall not be considered 
a violation of the permit limits. Compliance with these emission rates will be determined 
through compliance with the limit on the amount of lime that may be processed at this 
facility. 

I SN I Pollutant 

Acetaldehyde 

Acrolein 

Ammonia** 

Benzene 

Dimethyl Disulfide* 

Dimethyl Sulfide* 
28, 29, 30, 

32, 33, & 34 Methanol 

Methyl Ethyl Ketone 

Methyl Isobutyl Ketone 

Methyl Mercaptan* 

Styrene 

Toluene 

Xylene 
*Component ofTRS. 
**Non-criteria, non-VOC pollutant. 
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I lb/hr I tEY I 
0.34 1.34 

O.G3 O.G3 

67.87 297.24 

0.05 0.05 

0.11 0.46 

0.02 0.06 

5.98 26.11 

om 0.14 

0.05 0.05 

0.04 0.10 

0.06 0.06 

0.06 0.06 
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SN-03 
LimeKiln 

Source Description 

The lime kiln was installed or last modified in 1967. The lime kiln is used to regenerate the 
calcium oxide used in the slaker from the lime mud which is separated from the white liquor. 

A wet scrubber is used to control the emissions of sulfur dioxide and particulate matter from the 
lime kiln. A CEM is used to track the emissions of IRS from the lime kiln. Annual testing for 
particulate matter is also required for the lime kiln. 

The facility is permitted to fire #6 fuel oil at any time at this source. The facility is also allowed 
to use natural gas to fire the lime kiln at any time. 

Specific Conditions 

86. Pursuant to §19.501 et seq of the Regulations of the Arkansas State Implementation Plan 
for Air Pollution Control (Regulation 19) and 40 CFR Part 52, Subpart E, the permittee 
shall not exceed the emission rates set forth in the following table at SN-03. Compliance 
with these emission rates will be demonstrated through compliance with fuel usage limits, 
the limit on the amount of lime that may be processed at this facility, proper operation of 
the control equipment associated with this lime kiln, and the required testing. 

I Pollutant I lblhr I tpy I 
PM1o 34.9 152.9 

so2 17.4 76.3 

voc 5.1 22.3 

co 35.0 153.3 

NOX 44.8 196.0 

Pb 1.1 4.5 

74 



International Paper Company 
CSN: 52-0013 Permit #:725-AOP-Rl 

87. Pursuant to §19.501 et seq and §19.804 of the Regulations of the Arkansas State 
Implementation Plan for Air Pollution Control (Regulation 19) and 40 CFR Part 52, 
Subpart E, the permittee shall not exceed the emission rates set forth in the following 
table at SN-03. Compliance with these emission rates will be demonstrated through 
compliance with fuel usage limits, the limit on the amount of lime that may be processed 
at this facility, proper operation of the control equipment associated with this lime kiln, 
and the required CEMS. These emission rates were based upon a 12-hour average. 

Pollutant lblhr tpy 

TRS 7.4 19.1 

88. Pursuant to §19.804 ofRegu1ation 19 and 40 CFR Part 52, Subpart E, TRS emissions 
from source SN-03 shall not exceed 40 ppm measured as H2S on a dry basis and on a 12 
hour average, corrected to 1 0% oxygen by volume. 

89. Pursuant to§19.503 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 
not exceed 20% opacity from source SN-03 as measured by EPA Reference Method 9 
except that emissions greater than 20% opacity will be allowed for not more than six ( 6) 
minutes in the aggregate in any consecutive 60-minute period, provided that such 
emissions will not be permitted more than three (3) times during any 24-hour period. 
Compliance with this opacity limit will be shown through compliance with Specific 
Condition 90. 

90. Pursuant to §19.705 of Regulation 19 and 40 CFR Part 52, Subpart E, daily observations 
of the opacity from source SN-03 shall be conducted by a person trained (but not 
necessarily certified) in EPA Reference Method 9. If emissions which appear to be in 
excess of 20% are observed, the permittee shall take immediate action to identifY and 
correct the cause of the visible emissions. After corrective action has been taken, another 
observation of the opacity from the source in question shall be conducted in order to 
either confirm that no excess visible emissions are present or that the source is out of 
compliance with the permitted opacity limit. The permittee shall maintain records of all 
visible emission observations, the cause of any excessive visible emissions, the corrective 
action taken, and if visible emissions were present after corrective action was taken. 
These records shall be kept on site and shall be made available to Department personnel 
upon request. 
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91. Pursuant to §18.801 of Regulation 18 and A.C.A. §8-4-203 as referenced by §8-4-304 
and §8-4-311, the permittee shall not exceed the emission rates set forth in the following 
table at source SN-03. The non-criteria pollutant emission rates listed below, excluding 
PM, were developed using estimates or published emission factors. A change in the 
published emission factors or development of other emissions data (including site specific 
test data) which could affect the estimated emission rates shall not be considered a 
violation of the permit limits. Compliance with these emission rates will be demonstrated 
through compliance with fuel usage limits, the limit on the amount of lime that may be 
processed at this facility, and proper operation of the control equipment associated with 
this lime kiln. 

I Pollutant I lblhr I tpy I 
PM 70.0 306.6 

Acetaldehyde 0.39 1.71 

Acetone 0.51 2.23 

Acrolein 0.02 0.08 

Antimony Compounds 0.001 0.001 

Arsenic Compotmds 0.001 0.002 

Benzene 0.03 0.12 

Beryllium Compounds 0.001 0.002 

Cadmium Compounds 0.006 0.023 

Carbon Disulfide 0.05 0.19 

Chromium Compounds 0.020 0.050 

Cobalt Compounds 0.003 0.014 

Dimethyl Disulfide* 0.15 0.65 

Dimethyl Sulfide* 1.45 6.34 

Formaldehyde 0.04 0.14 

Hydrogen Chloride** 0.56 2.45 

Hydrogen Fluoride** 0.03 0.12 

H,S* 1.9 8.3 
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I Pollutant I lb!hr I tpy I 
Lead Compounds 0.019 0.082 

Mangaoese Compounds 0.164 0.72 

Mercury Compounds 0.002 0.008 

Methanol 3.46 15.13 

Methyl Ethyl Ketone 0.04 0.14 

Methyl Isobutyl Ketone 0.01 0.04 

Nickel Compounds 0.013 0.055 

POM O.oi 0.01 

Selenium Compounds 0.001 0.001 

Styrene 0.02 0.06 

Toluene 0.09 0.39 

Xylene O.o? 0.29 
*Component ofTRS. 
**Non-VOC, non-HAP, non-criteria pollutant. 

92. Pursuant to §19.705 of Regulation 19, A.C.A. §8-4-203 as referenced by §8-4-304 aod 

§8-4-311, aod 40 CFR 70.6, the permittee shall only bum #6 fuel oil aod pipeline quality 

natural gas at source SN-03. 

93. Pursuaot to §19.705 of Regulation 19, A.C.A. §8-4-203 as referenced by §8-4-304 aod 

§8-4-311, and 40 CFR 70.6, the permittee shall not burn in excess of 4.38 million gallons 

of#6 fuel oil in aoy consecutive twelve month period at source SN-03. 

94. Pursuant to §19.705 of Regulation 19 aod 40 CFR Part 52, Subpart E, the permittee shall 

maintain records of the amount of fuel oil fired at SN-03 in order to demonstrate 

compliaoce with Specific Condition 93 and which may be used by the Department for 

enforcement purposes. These records shall be updated no later thao the last day of the 

month following the month which the records represent, shall be kept on site, aod shall be 

made available to Department personnel upon request. An annual total aod each month's 

individual data shall be submitted to the Department in accordance with General 
Provision 7. 
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95. Pursuant to §19.702 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 
conduct annual testing for particulate matter emissions from source SN-03 using EPA 
Reference Method 5. These tests shall be conducted in accordance with Plantwide 
Condition #3 and take place no less than 9 months and no more than 15 months apart. 

96. Pursuant to §19.703 and§ 19.804 of Regulation 19, 40 CFR Part 52, Subpart E, and 
A.C.A. §8-4-203 as referenced by §8-4-304 and §8-4-311, the permittee shall maintain a 
Continuous Emissions Monitoring System (CEMS) at source SN-03 for TRS. The CEM 
standards which the permittee is required to comply with may be found in Appendix A. 

97. Pursuant to §19.304 of Regulation 19 and 40 CFR §63.443(d)(4), if the lime kiln is used 
as a HAP control device, the permittee shall introduce the HAP emission stream from the 
from the closed vent system into the flame zone of the lime kiln or with the primary fuel. 

98. Pursuant to §19.304 of Regulation 19 and 40 CFR §63.443(e)(l), if the lime kiln is used 
as a HAP control device, periods of excess emissions reported under §63.455 shall not be 
a violation of §63.443(d)(4) provided that the time of excess emissions (excluding 
periods of startup, shutdown, or malfunction) divided by the total process operating time 
in a semi-annual reporting period does not exceed one percent for the lime kiln. 
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SN-31 
Lime Handling Source Group 

Source Description 

The lime handling source group consists of a hot lime chain, a lime bucket elevator, a lime 

crusher, rebum lime silo, and associated equipment. A baghouse was installed in late 1997 or 

early 1998 to control the emissions from the lime handling operations. 

Specific Conditions 

99. Pursuant to §19.501 et seq of the Regulations of the Arkansas State Implementation Plan 

for Air Pollution Control (Regulation 19) and 40 CFR Part 52, Subpart E, the permittee 

shall not exceed the emission rates set forth in the following table at SN-31. Compliance 

with these emission rates will be demonstrated through compliance with the limit on the 

amount of lime that may be processed at this facility, proper operation of the control 

equipment associated with this source, and the testing requirements for this source. 

Pollutant lblhr tpy 

1.0 4.4 

100 .. Pursuant to §18.801 of Regulation 18 and A.C.A. §8-4-203 as referenced by §8-4-304 

and §8-4-311, the permittee shall not exceed the emission rates set forth in the following 

table at source SN-31. Compliance with these emission rates will be demonstrated 

through compliance with the limit on the amount of lime that may be processed at this 

facility, proper operation of the control equipment associated with this source, and the 

testing requirements for this source. 

Pollutant lblhr tpy 

PM 1.0 4.4 

101. Pursuant to §18.503 of Regulation 18 and A.C.A. §8-4-203 as referenced by §8-4-304 

and §8-4-311, the permittee shall not exceed 5% opacity from source SN-31 as measured 

by EPA Reference Method 9. Compliance with this opacity limit will be shown through 

compliance with Specific Condition 102. 
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102. Pursuant to§ 18.1004 of Regulation 18 and A.C.A. §8-4-203 as referenced by §8-4-304 
and §8-4-311, the permittee shall conduct weekly observations of the opacity from source 
SN-31 and keep a record of these observations. If visible emissions are detected, the 
permittee shall take immediate action to identify and to correct the cause of the visible 
emissions. After any necessary corrective action has taken place, the permittee shall 
conduct another observation of the opacity from source SN-31 to confirm that no visible 
emissions are present. If corrective action was needed, the permittee shall record the 
cause of the visible emissions, the corrective action taken, and if visible emissions were 
observed afterwards. These records shall be kept on site and made available to 
Department personnel upon request. 
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SN-02 
Slaker 

Source Description 

The slaker was installed or last modified in 1980. Clarified green liquor, fresh lime, and 

rebumed lime are reacted in the slaker to form sodium hydroxide and calcium carbonate. A wet 

scrubber is used to control the emissions from the slaker. 

Specific Conditions 

103. Pursuant to §19.501 et seq of the Regulations of the Arkansas State Implementation Plan 

for Air Pollution Control (Regulation 19) and 40 CFR Part 52, Subpart E, the permittee 

shall not exceed the emission rates set forth in the following table at SN-02. Compliance 

with these emission rates will be demonstrated through compliance with the limit on the 

amount oflime that may be processed at this facility, proper operation of the control 

equipment associated with this source, and the testing requirements. 

I Pollutant I lb/hr I tpy I 
PMIO 5.0 21.9 

voc 3.3 14.2 

TRS 0.1 0.2 

104. Pursuant to§19.503 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 

not exceed 20% opacity from source SN-02 as measured by EPA Reference Method 9. 

Compliance with this opacity limit will be shown through compliance with Specific 

Condition 1 05. 
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105. Pursuant to §19.705 of Regulation 19 and 40 CFR Part 52, Subpart E, daily observations 
of the opacity from source SN-02 shall be conducted by a person trained (but not 
necessarily certified) in EPA Reference Method 9. If emissions which appear to be in 
excess of 20% are observed, the permittee shall take immediate action to identity and 
correct the cause of the visible emissions. After corrective action has been taken, another 
observation of the opacity from the source in question shall be conducted in order to 
either confirm that no excess visible emissions are present or that the source is out of 
compliance with the permitted opacity limit. The permittee shall maintain records of all 
visible emission observations, the cause of any excessive visible emissions, the corrective 
action taken, and if visible emissions were present after corrective action was taken. 
These records shall be kept on site and shall be made available to Department personnel 
upon request. 

106. Pursuant to § 18.801 of Regulation 18 and A.C.A. §8-4-203 as referenced by §8-4-304 
and §8-4-311, the permittee shall not exceed the emission rates set forth in the following 
table at source SN-02. The non-criteria pollutant emission rates listed below, excluding 
PM, were developed using estimates or published emission factors. A change in the 
published emission factors or development of other emissions data (including site specific 
test data) which could affect the estimated emission rates shall not be considered a 
violation of the permit limits. Compliance with these emission rates will be shown 
through compliance with the limit on the amount of lime that may be processed at this 
facility as well as proper operation of the control equipment associated with this source. 

I Pollutant I lb/hr I tpy I' 
PM 5.0 21.9 

Acetaldehyde 0.26 1.11 

Ammonia** 67.87 297.24 

Dimethyl Disulfide* 0.05 0.20 

Methanol 2.90 12.71 

Methyl Ethyl Ketone 0.02 0.09 

Styrene O.ol 0.01 

Toluene 0.01 O.ol 

Xylene O.ol O.ol 
*Component ofTRS. 
**Non-VOC, non-HAP, non-criteria pollutant. 
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NCGSYSTEM 
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SN-12 and SN-14 
NCG Incinerator and Back-Up Flare 

Source Description 

The NCG Incinerator was installed or last modified in 1988. This natural gas fired source 

incinerates the non-condensible gases from the multiple effect evaporator and the turpentine 
recovery system. (NOTE: The NCGs from the digesters are routed through the turpentine 

recovery system.) Source SN-14 was installed or last modified in 1992. The back-up flare is 
maintained in the event of primary incinerator failure. 

There are two special requirements for this source because source SN-27 is subject to 40 CFR 
Part 60, Subpart BB. These requirements are outlined in Specific Conditions 137 and 138. 

The increase in VOC emissions from this source is due to the method of calculation. Due to 
discrepancy in testing methods, the total of HAPs which are also VOCs is often higher than the 

VOC tested rate. 

Source SN-14 meets the definition of an enclosed combuster contained in 40 CFR §60.751 and 
therefore is not subjectto the provisions for an open flame type flare contained in 40 CFR 

§63.11. 

Sources SN-12 and SN-14 arc subject to the applicable requirements of 40 CFR Part 63, Subpart 
S -National Emission Standards for Hazardous Air Pollutants from the Pulp and Paper 
Industry. 

Specific Conditions 

107. Pursuant to §19.501et seq of the Regulations of the Arkansas State Implementation Plan 
for Air Pollution Control (Regulation 19) and 40 CFR Part 52, Subpart E, the permittee 

shall not exceed the combined emission rates set forth in the following table at SN-12 and 
SN-14 when firing natural gas. Compliance with these emission rates will be determined 

through compliance with fuel usage limits as well as maintaining the temperature and the 

residence time required by 40 CFR Part 60, Subpart BB. 
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I SN I Pollutant I lblhr I tpy I 
PM10 0.2 0.9 

S02 10.9 15.2 

voc 4.0 17.3 
12 

co 9.4 41.1 

NOX 7.3 32.1 

TRS 1.8 4.3 
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I SN I Pollutant I lblhr I tpy I 
PMIO 0.2 0.2 

S02 544.8 74.3 

voc 3.0 3.1 
14 

co 9.4 5.7 

NOX 7.3 4.4 

TRS 7.6 2.3 

108. Pursuant to§ 19.503 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 
not exceed 20% opacity from sources SN-12 and SN-14 as measured by EPA Reference 
Method 9 except that emissions greater than 20% opacity will be allowed for not more 
than six (6) minutes in the aggregate in any consecutive 60-minute period, provided that 
such emissions will not be permitted more than three (3) times during any 24-hour period. 
Compliance with this opacity limit will be shown through compliance with Specific 
Condition 111. 

109. Pursuant to §18.801 of Regulation 18 and A.C.A. §8-4-203 as referenced by §8-4-304 
and §8-4-311, the permittee shall not exceed the emission rates set forth in the following 
table at sources SN-12 and SN-14 when firing natural gas. The non-criteriapollutant 
emission rates listed below, excluding PM, were developed using estimates or published 
emission factors. A change in the published emission factors or development of other 
emissions data (including site specific test data) which could affect the estimated 
emission rates shall not be considered a violation of the permit limits. Compliance with 
these emission rates will be shown through compliance with fuel usage limits and 
maintaining the temperature and the residence time required by 40 CFR Part 60, Subpart 
BB. 
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I SN I Pollutant I lblhr I tEY I 
PM 0.2 0.9 

Acetone 1.42 6.22 

Benzene 0.08 0.19 

12 Cumene 0.04 0.14 

Formaldehyde 0.80 2.04 

Methanol 1.96 8.58 

Methyl Ethyl Ketone 0.01 0.02 

Styrene 0.01 0.02 . 

Xylene 0.01 0.01 

PM 0.2 0.2 

Acetone 1.42 0.85 

Benzene 0.08 0.03 

14 Cumene 0.04 0.01 

Formaldehyde 0.80 0.24 

Methanol 1.96 1.89 

Methyl Ethyl Ketone 0.01 0.01 

Styrene 0.01 0.01 

Xylene 0.01 0.01 

110. Pursuant to §19.705 of Regulation 19, A.C.A. §8-4-203 as referenced by §8-4-304 and 
§8-4-311, and 40 CFR 70.6, pipeline quality natural gas shall be the only fuel fired at 
source SN-12. 
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111. Pursuant to §18.1004 ofRegu1ation 18 and A.C.A. §8-4-203 as referenced by §8-4-304 
and §8-4-311, daily observations of the opacity from sources SN-12 and SN-14 (when 
operating) shall be conducted by a person trained (but not necessarily certified) in EPA 
Reference Method 9. If emissions which appear to be in excess of20% are observed, the 
permittee shall take immediate action to identify and correct the cause of the excess 
visible emissions. After corrective action has been taken, another observation of the 
opacity from source SN-12 shall be conducted in order to either confirm that no excess 
visible emissions are present or that the source is out of compliance with the permitted 
opacity limit. The permittee shall maintain records of all visible emissions observations, 
the cause of any excess visible emissions, the corrective action taken, and if excess 
visible emissions were present after corrective action was taken. These records shall be 
kept on site and made available to Department personnel upon request. 

112. Pursuant to 40 CFR §60.283(a)(l)(iii) and §19.304 and §19.804 ofRegulation 19, the 
permittee shall combust all gases from source SN-27 at source SN-12 or as allowed at 
source SN-14 at a minimum temperature of 1200°F for a minimum of0.5 seconds. 

113. Pursuant to 40 CFR §60.284(b)(l) and §19.304 and§ 19.804 of Regulation 19, the 
permittee shall install, calibrate, maintain, and operate a monitoring device which 
measures and records the combustion temperature of the gases at SN-12 or SN-14. The 
monitoring device is io be certified by the manufacturer to be accurate within± 1% of the 
temperature being measured. 

114. Pursuant to §19.705 of Regulation 19,40 CFR 70.6, and/or A.C.A. §8-4-203 as 
referenced by §8-4-304 and §8-4-311 and §18.1 004 of Regulation 18, the NCG Back-Up 
Flare shall not be operated in excess of 1200 hours in uny consecutive twelve month 
period. 

115. Pursuant to §19.705 of Regulation 19 and 40 CFR Part 52, Subpart E, or §18.1004 of 
Regulation 18 and A.C.A. §8-4-203 as referenced by §8-4-304 and §8-4-311, the 
permittee shall maintain records of the hours of operation of source SN-14 in order to 
demonstrate compliance with Specific Condition 114 and which may be used by the 
Department for enforcement purposes. These records shall be updated no later than the 
last day of the month following the month which the records represent, shall be kept on 
site, and shall be made available to Department personnel upon request. 
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116. Pursuant to §19.304 of Regulation 19 and 40 CFR §63.443(d), the NCG Incinerator (SN-
12) shall meet one of the following requirements in order to achieve the overall HAP 
emission reductions. 

1. Reduce total HAP emissions by 98% or more by weight; 
2. Reduce the total HAP concentration at the outlet of the thermal oxidizer to 20 

ppm or less by volume, corrected to 1 0% oxygen on a dry basis; or 
3. Reduce total HAP emissions using a thermal oxidizer designed and operated at a 

minimum temperature of 1600°F and a minimum residence time of0.75 seconds. 

117. Pursuant to §19.304 of Regulation 19 and 40 CFR §63.443(d)(3), the NCG Back-Up 
Flare (SN-14) shall meet a minimum temperature requirement of 1600°F and a minimum 
residence time of0.75 seconds in order to achieve the overall HAP emissions reductions. 

118. Pursuant to §19.304 of Regulation 19 and 40 CFR §63.443(e)(l), periods of excess 
emissions shall not be a violation provided that the time of excess emissions (excluding 
periods of startup, shutdown, or malfunction) divided by the total process operating time 
in a semi-annual reporting period does not exceed one percent. 

119. Pursuant to § 19.304 of Regulation 19 and 40 CFR §63.11(b)(l), the permittee shall 
monitor .the NCG Back-Up Flare (SN-14) to assure that the flare is operated and 
maintained in conformance with its design. 

120. Pursuant to § 19.304 of Regulation 19 and 40 CFR §63.11(b)(3), the NCG Back-Up Flare 
shall be operated at all times when emissions are vented to it except for periods of startup, 
shutdown, and malfunction. 

121. Pursuant to §19.304 of Regulation 19 and 40 CFR §63.453(b), the permittee shall install, 
calibrate, certify, and maintain (according to manufacturer's specifications) a continuous 
monitoring system (CMS) on the NCG Incinerator and the NCG Back-Up Flare. The 
CMS shall be operated to measure the temperature in the firebox in order to ensure the 
efficient incineration of the non-condensible gases. 

122. Pursuant to § 19.304 of Regulation 19 and 40 CFR §63.453(n), during the performance 
test on the NCG Incinerator, the permittee shall establish a minimum temperature value 
or range in order to demonstrate continuous compliance with the destruction requirement 
or outlet HAP (as methanol) concentration requirement. 
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123. Pursuant to §19.304 of Regulation 19 and 40 CFR §63.453(o), the permittee shall operate 
the NCO Incinerator and the NCO Back-Up Flare consistent with the minimum operating 
temperatures as established. Operation of either control device below the minimum 
temperature value (caused by events other than those in the facility's startup, shutdown, 
and malfunction plan) shall constitute a violation of the applicable emission standard and 
be reported as a period of excess emissions except as provided for in Specific Condition 
118. 

124. Pursuant to §19.304 of Regulation 19 and 40 CFR §63.457(a), the permittee shall 
perform an initial performance test by October 15,2001, on the NCO Incinerator (SN-12) 
to ensure that the control device meets one of the requirements listed in Specific 
Condition 117. If compliance with the minimum temperature and residence time 
standard cannot be demonstrated through calculations, an initial performance test shall be 
conducted in order to demonstrate compliance with either the 98% reduction requirement 
or the 20 ppmv corrected to 10% 0 2 outlet HAP (as methanol) concentration requirement. 

125. Pursuant to § 19.304 of Regulation 19 and 40 CFR §63.457, the permittee shall comply 
with the following requirements if the NCO Incinerator (SN-12) can not meet the 
minimum temperature and residence time requirements as specified in Specific Condition 
117. 

A. Pursuant to §19.304 of Regulation 19 and 40 CFR §63.457(f), the permittee shall 
measure methanol concentration at the outlet of the NCO Incinerator (SN-12) in 
order to demonstrate compliance with the total HAP emission reduction or outlet 
concentration requirements during the initial performance test. 

B. Pursuant to § 19.304 of Regulation 19 and 40 CFR §63.457(i), the permittee shall 
sample the vent gas stream out of the NCO Incinerator (SN-12) during the initial 
performance test using Reference Method 308 as identified in 40 CFR Part 63, 
Subpart S in order to demonstrate compliance with the percent reduction 
requirement. 

C. Pursuant to §19.304 of Regulation 19 and 40 CFR §63.457(k), the permittee shall 
correct the methanol concentration measured at the outlet ofthe NCO Incinerator 
(SN-12) to 10% 0 2 using the following equation in order to demonstrate 
compliance with the 20 ppmv concentration requirement. 

Methanol ppm (10% 0 2) =Methanol ppm (dry basis. actual measured 0 2%) * 10.9% 
(20.9%- Actual measured 0 2%, dry basis) 
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SN-13 
Cogeneration Unit 

Source Description 

The cogeneration unit was installed or last modified in 1990. The cogeneration unit consists of a· 
natural gas fired turbine and a natural gas fired duct burner. The cogeneration unit is used to 
produce power for use throughout the facility. 

This source underwent PSD review for emissions of NO, and CO in permit #725-AR-2. Steam 
injection and low NOx burners are used to reduce the NOx emissions from this unit. 

The cogeneration unit is subject to the provisions of 40 CFR Part 60, Subpart GG. The initial 
testing required by this NSPS subpart has been performed. 

Specific Conditions 

126. Pursuant to §19.501 et seq of the Regulations of the Arkansas State Implementation Plan 
for Air Pollution Control (Regulation 19) and 40 CFR Part 52, Subpart E, the permittee 
shall not exceed the emission rates set forth in the following table at SN-13 when firing 
natural gas. Compliance with these emission rates will be shown through compliance 
with the fuel usage limitations. 

I Pollutant I lb/hr I tpy I 
PMIO 5.6 24.6 

S02 0.4 !.5 

voc 2.8 12.1 

127. Pursuant to §19.501 et seq and§ 19.901 et seq of Regulation 19, and 40 CFR Part 52, 
Subpart E, the permittee shall not exceed the emission rates set forth in the following 
table at source SN-11. Compliance with these emission rates will be shown through 
compliance with fuel usage limitations and the use of steam injection at this source. 

I Pollutant I lb/hr I tEl I 

I 
co 

I 
5!.6 

I 
226.2 

I NO, 93.3 408.8 
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128. Pursuant to § 18.801 of Regulation 18 and A.C.A. §8-4-203 as referenced by §8-4-304 

and §8-4-311, the permittee shall not exceed the emission rates set forth in the following 

table at source SN -13. Compliance with these emission rates will be shown through 

compliance with the fuel usage limitations. 

Pollutant lb/hr tpy 

PM 5.6 24.6 

129. Pursuant to §18.503 of Regulation 18 and A.C.A. §8-4-203 as referenced by §8-4-304 

and §8-4-311, the permittee shall not exceed 5% opacity from source SN-13 as measured 

by EPA Reference Method 9. Compliance with this opacity limit will be shown through 

compliance with Specific Condition 130. · 

130. Pursuant to §19.705 and §19.901 et seq of Regulation 19,40 CFR Part 52, Subpart E, 40 

CFR 70.6, and A.C.A. §8-4-203 as referenced by §8-4-304 and §8-4-311, pipeline quality 

natural gas shall be the only fuel used to fire this source. 

131. Pursuant to § 19.705 and §19.901 et seq of Regulation 19, 40 CFR Part 52, Subpart E, 40 

CFR 70.6, and A.C.A. §8-4-203 as referenced by §8-4-304 and §8-4-311, natural gas 

usage at the gas turbine shall not exceed 351 Mscf/hr. 

132. Pursuant to §19.705 and §19.901 et seq of Regulation 19,40 CFR Part 52, Subpart E, 40 

CFR 70.6, and A.C.A. §8-4-203 as referenced by §8-4-304 and §8-4-311, natural gas 

usage at the duct burner shall not exceed 238 Mscflhr. 

133. Pursuant to § 19.705 and§ 19.901 et seq of Regulation 19, 40 CFR Part 52, Subpart E, and 

A.C.A. §8-4-203 as referenced by §8-4-304 and §8-4-311, the permittee shall continue to 

maintain a separate strip chart recorder to measure the gas used by the gas turbine and the 

duct burner. The recorders shall be inspected and adjusted once every twelve hours. The 

strip chart shall also measure the date and the time in addition to the gas flow. The strip 

charts shall be maintained on site for at least two years and shall be made available to 

Department personnel upon request. 

134. Pursuant to §19.703 and §19.901 et seq of Regulation 19,40 CFR Part 52, Subpart E, and 

A.C.A. §8-4-203 as referenced by §8-4-304 and §8-4-311, the permittee shall maintain a 

continuous emissions monitoring systems for CO and NOx at source SN-13. The 

standards for the CEMS may be found in Appendix A. 
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135. Source SN-13 is subject to 40 CFR Part 60, Subpart A, General Provisions, aod 40 CFR 
Part 60, Subpart GG, Standards of Performance for Stationary Gas Turbines due to ao 
installation date of 1990 aod a heat input at peak load greater than 10.7 gigajou1es per 
hour. A copy of Subpart GG has been placed in Appendix B of this permit The 
importaot requirements of this subpart are outlined in Specific Conditions 136 through 
141.. 

136. Pursuant to 40 CFR 60.332(a)(2) aod §19.304 of Regulation 19, the permittee shall not 
cause to be discharged into the atmosphere from aoy stationary gas turbine, any gases 
which contain nitrogen oxides in excess of 150 ppm (at 15% oxygen aod on a dry basis). 

137. Pursuaot to 40 CFR 60.332(£) aod §19.304 of Regulation 19, the limit set forth in 
Specific Condition 136 may be exceeded when ice fog is deemed to be a traffic hazard by 
the owner or operator of the gas turbine. 

138. Pursuant to 40 CFR 60.333(a) aod §19.304 of Regulation 19, the permittee shall not 
cause from aoy stationary gas turbine aoy gases which contain sulfur dioxide in excess of 
0.015% by volume at 15% oxygen aod on a dry basis. Compliance with this specific 
condition will be demonstrated through compliance with Specific Condition 139. 

139. Pursuant to 40 CFR 60.333(b) and §19.304 of Regulation 19, the permittee shall not bum 
in any stationary gas turbine any fuel which contains sulfur in excess of 0.8% by weight 

140. Pursuaot to 40 CFR 60.334(b) and §19.304 of Regulation 19, the owner or operator of 
aoy stationary gas turbine subject to the provisions of this subpart shall monitor sulfur 
content and nitrogen content of the fuel being fired in the turbine as outlined in the 
following custom schedule: 

A. Monitoring of fuel nitrogen content shall not be required while natural gas is the 
only fuel fired in the gas turbine. 

B. Analysis for fuel sulfur content of the natural gas shall be conducted using one of 
the approved ASTM reference methods for the measurement of sulfur in gaseous 
fuels, or ao approved alternative method. The approved reference methods are: 
ASTM D1072-80, ASTM D3031-81, ASTM D3246-81, aod ASTM D4084-82 as 
referenced in 40 CFR 60.335(b )(2). The Gas Processors Association (GP A) test 
method entitled "Test for Hydrogen Sulfide aod Carbon Dioxide in Natural Gas 
Using Length of Stain Tubes" ( GP A Standard 23 77 -86) is ao approved alternative 
method. 

C. The fuel supply shall be initially sampled daily for a period of two weeks to 
establish that the pipeline quality natural gas fuel supply is low in sulfur content 
This requirement has already been fulfilled by the permittee. 
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D. After the monitoring required in Item C above, sulfur monitoring shall be 
conducted twice monthly for six months. If this monitoring shows !itt!~ 
variability in the fuel sulfur content, and indicates consistent compliance with 40 
CFR 60.333, then sulfur monitoring shall be conducted once per quarter for six 
quarters. This requirement will be fulfilled in January 2000. 

E. If after the monitoring required in Item D above, or herein, the sulfur content of 
the fuel shows little variability and, calculated as sulfur dioxide, represents 
consistent compliance with the sulfur dioxide emission limits specified under 40 
CFR 60.333, sample analysis shall be conducted twice per annum. This 
monitoring shall be conducted during the first and third quarters of each calendar 
year. 

F. Should any sulfur analysis as required in Items D orE above indicated 
noncompliance with 40 CFR 60.333, IP Camden shall notifY the ADEQ of such 
excess emissions and the custom schedule shall be re-examined. Sulfur 
monitoring shall be conducted weekly during the interim period when this custom 
schedule is being re-examined. 

G Ifthere is a change in fuel supply (supplier), the fuel shall be sampled daily for a 
period of two weeks to re-establish for the record that the fuel supply is low in 
sulfur content. If the fuel supply's low sulfur content is re-established, then the 
custom fuel monitoring schedule can be resumed. 

H. Records of sample analysis and fuel supply pertinent to this custom schedule shall 
be retained for a period of three years, and be available for inspection by EPA or 
ADEQ personnel. 

141. Pursuant to 40 CFR 60.334(c)(2) and §19.304 of Regulation 19, for the purpose of reports 
required under §60.7(c), periods of excess emissions are defined as follows for sulfur 
dioxide: any daily period during which the sulfur content of the fuel being fired in the gas 
turbine exceeds 0.8%. 
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SN-01 
Bark/Gas Boiler 

Source Description 

Source SN-01 is a 225 MMBTU!hr boiler which was installed in 1947. The main fuels for this 
boiler are natural gas, tire derived fuel (TDF), bark, and wood waste (sawdust, billet ends, and 
hardwood pallets). The facility is permitted to bum a limited amount of#6 fuel oil in the event 
of natural gas curtailment or to test the fuel burning capability of the equipment. The permittee 
is also allowed to fire sawdust containing small amotmts of fuel oil from cleanups, small 
amounts of waste paper, and small amounts of lubricating oil incidentally burned from contact 
with the conveyor systems. Emissions from this source are controlled with a wet scrubber. 
While the source is burning natural gas and/or mill wood waste, water is used as a scrubbing 
liquor. When #6 fuel oil is being fired, a caustic scrubbing liquid is used. 

Annual testing is required for carbon monoxide and particulate matter emissions. 

Specific Conditions 

142. Pursuant to §l9.50let seq of the Regulat:ons of the Arkansas State Implementation Plan 
for Air Pollution Control (Regulation 19) and 40 CFR Part 52, Subpart E, the permittee 
shall not exceed the emission rates set forth in the following table at SN-01 when firing 
natural gas, wood waste, box plant clippings, shredded corrugated cardboard containers, 
and/or TDF. Compliance with these emission rates will be determined through 
compliance with the fuel usage and steam production limits, proper operation of the 
control equipment associated with this boiler, and the testing requirements for this boiler. 

I Pollutant I lblhr I tpy I 
PM10 62.5 273.8 

S02 3.8 16.6 

voc 28.0 122.6 

co 619.0 2711.0 

NO llO.O 482.0 
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143. Pursuant to §19.501et seq of the Regulations of the Arkansas State Implementation Plan 

for Air Pollution Control (Regulation 19) and 40 CFR Part 52, Subpart E, the permittee 

shall not exceed the emission rates set forth in the following table at SN-01 when firing 

#6 fuel oil. Compliance with these emission rates will be determined through proper 

operation of the control equipment associated with this boiler and the testing 

requirements for this boiler. 

I Pollutant I lblhr I tpy 

PMIO 54.5 * 
S02 706.5 * 
voc 1.2 * 
co 7.5 * 

NOX 100.5 * 
Pb 0.05 * .. 

*Annual emiSSions have been bubbled w1th sources SN-04/05 and 
SN-06 and may be found in the plantwide conditions. 

I 

144. ·Pursuant to§l9.503 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 

not exceed 20% opacity from source SN -01 as measured by EPA Reference Method 9 

except that emissions greater than 40% opacity will be allowed for not more than six ( 6) 

minutes in the aggregate in any consecutive 60-minute period, provided that such 

emissions will not be permitted more than three (3) times during any 24-hour period. 

Compliance with this opacity limit will be shown through compliance with Specific 

Condition 145. 

145. Pursuant to §19.705 of Regulation 19 and 40 CFR Part 52, Subpart E, daily observations 

of the opacity from source SN-01 shall be conducted by a person trained (but not 

necessarily certified) in EPA Reference Method 9. If emissions which appear to be in 

excess of20% are observed, the permittee shall take immediate action to identity and 

correct the cause of the excess visible emissions. After corrective action has been taken, 

another observation of the opacity from the source in question shall be conducted in order 

to either confirm that no excess visible emissions are present or that the source is out of 

compliance with the permitted opacity limit. The permittee shall maintain records of all 

visible emission observations, the cause of any excessive visible emissions, the corrective 

action taken, and if excess visible emissions were present after corrective action was 

taken. These records shall be kept on site and shall be made available to Department 

personnel upon request. 
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146. Pursuant to § 18.801 of Regulation 18 and A.C.A. §8-4-203 as referenced by §8-4-304 
and §8-4-311, the permittee shall not exceed the emission rates set forth in the following 
table at source SN-01 when firing natural gas, wood waste, box plant clippings, shredded 
com1gated cardboard containers, and/or TDF. The non-criteria pollutant emission rates 
listed below, excluding PM, were developed using estimates or published emission 
factors. A change in the published emission factors or development of other emissions 
data (including site specific test data) which could affect the estimated emission rates 
shall not be considered a violation of the permit limit>. Compliance with these emission 
rates will be determined through compliance with the fuel usage and steam production 
limits and proper operation of the control equipment associated with this boiler. 

I Pollutant I lb/hr I tpy I 
PM 75.0 328.5 

Acetaldehyde 0.08 0.34 

Acrolein 0.01 0.01 

Arsenic Compounds 0.007 0.030 

Benzene 0.09 0.40 

Cadmium Compolmds 0.001 0.003 

Carbon Disulfide 0.03 0.13 

Chloroform O.Dl O.Dl 

Chromium Compounds 0.002 0.006 

Cobalt Compounds 0.014 0.060 

Cumene 0.01 0.01 

Dibenzofurans 0.01 0.01 

Formaldehyde 0.17 0.73 

Hydrogen Chloride 0.08 0.34 

Lead Compounds 0.020 0.086 

Manganese Compounds 0.927 4.06 

Mercury Compounds 0.001 0.002 

Methanol 0.32 1.38 
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I Pollutant I lb/hr I tpy I 
Methyl Ethyl Ketone 0.01 0.01 

Methyl Isobutyl Ketone 0.05 0.21 

Methylene Chloride* 0.21 0.92 

Napthalene 0.06 0.26 

Nickel Comp~unds 0.018 0.079 

n-Hexane 0.13 0.55 

Phenols 0.01 0.05 

POM 0.07 0.31 

Selenium Compounds 0.001 0.004 

Styrene 0.01 0.02 

Toluene 0.01 0.01 

1,1, 1-Trichloroethane . 0.01 0.01 

Trichloroethylene 0.01 0.01 

Xylene 0.01 0.01 

Zinc 25.67 112.49 
*Non-VOC HAP. 

147. Pursuant to §18.801 of Regulation 18 and A.C.A. §8-4-203 as referenced by §8-4-304 

and §8-4-311, the permittee shall not exceed the emission rates set forth in the following 

table at SN-01 when firing #6 fuel oil. The non-criteria pollutant emission rates listed 

below, excluding PM, were developed using estimates or published emission factors. A 

change in the published emission factors or development of other emissions data 

(including site specific test data) which could affect the estimated emission rates shall not 

be considered a violation of the permit limits. Compliance with these emission rates will 

be determined through proper operation of the control equipment associated with this 

source. 
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I Pollutant I lblhr I tEY 

PM 76.7 ** 

Antimony Compounds 0.035 ** 

Arsenic Compounds 0.007 ** 

Beryllium Compounds 0.001 ** 

Cadmium Compounds 0.001 ** 

Chromium Compounds 0.004 ** 

Cobalt Compounds 0.024 ** 

Formaldehyde 0.10 ** 

Hydrogen Chloride* 1.67 ** 

Hydrogen Fluoride* 0.09 ** 

Lead Compounds 0.006 ** 

Manganese Compounds 0.019 ** 

Mercury Compounds 0.001 ** 

Nickel Compounds 0.161 ** 
. 

POM 0.01 ** 

Selenium Compounds 0.002 ** 
*Non-VOC, non-cnterm pollutant 
**Annual emissions have been bubbled with sources SN-04/05 
and SN-06 and may be found in the plantwide conditions. 

I 

148. Pursuant to §19.705 of Regulation 19, A.C.A. §8-4-203 as referenced by §8-4-304 and 
§8-4-311, and 40 CFR 70.6, the permittee shall only fire pipeline quality natural gas, 
bark, wood waste (sawdust, billet ends, and hardwood pallets), TDF, sawdust containing 
small amounts of fuel oil from cleanups, small amounts of waste paper, small amounts of 
lubricating oil incidentally burned from contact with the conveyor systems, box plant 
clippings, shredded corrugated cardboard containers; and#6 fuel oil at source SN-01. The 
permittee may also use diesel fuel for starting bark fires. 
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149. Pursuant to §19.705 of Regulation 19, A.C.A. §8-4-203 as referenced by §8-4-304 and 

§8-4-311, and 40 CFR 70.6, steam production shall not exceed 1,314,000,000 pounds in 

any consecutive twelve month period. 

150. Pursuant to § 19.705 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 

maintain records of the steam production at source SN-01 in order to demonstrate 

compliance with Specific Condition 149 and which may be used by the Department for 

enforcement purposes. These records shall be updated no later than the last day of the 

month following the month which the records represent, shall be kept on site, and shall be 

made available to Department personnel upon request. An annual total and each month's 

individual total shall be submitted to the Department in accordance with General 

Provision 7. 

151. Pursuant to §19.705 ofRegulation 19, A.C.A. §8-4-203 as referenced by §8-4-304 and 

§8-4-31,1 and 40 CFR 70.6, the permittee shall not fire in excess of210 tons ofTDF at 

source SN -01 per week. 

152. Pursuant to §19.705 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 

maintain records of the amount ofTDF fired at source SN-01 in order to demonstrate 

compliance with Specific Condition 151 and which may be used by the Department for 

enforcement purposes. These records shall be updated weekly, shall be kept on site, and 

shall be made available to Department personnel upon request. An annual total and each 

month's individual total shall be submitted to the Department in accordance with General 

Provision 7. 

153. Pursuant to §19.702 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 

conduct annual testing for carbon monoxide emissions from source SN-01 using EPA 

Reference Method 10. These tests shall be conducted in accordance with Plantwide 

Condition #3 and take place no less than 9 months and no more than 15 months apart; 

154. Pursuant to § 19.702 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 

conduct annual testing for particulate matter emissions from source SN -01 using EPA 

Reference Method 5. These tests shall be conducted in accordance with Plantwide 

Condition #3 and take place no less than 9 months and no more than 15 months apart. 
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SN-47 
Package Boiler 

Source Description 

Source SN-47 is a package boiler which will be used to provide supplemental steam to various 
parts of the plant whenever another boiler is out of service for maintenance, etc. This source will 
only be on site whenever it is needed. The permittee will be required to comply with any 
applicable NSPS subpart (This will be dependent upon the size of the boiler being used.). 

Natural gas will be the only fuel that this source will be permitted to fire. As this source will 
only be used when another boiler is out of service, there will be no net increase in emissions. 
Also, restrictions on the amount of fuel that may be fired in this boiler are being taken in order to 
stay below the PSD significant increase levels. 

Specific Conditions 

155. Pursuant to §19.501 et seq of the Regulations of the Arkansas State Implementation Plan 
for Air Pollution Control (Regulation 19) and 40 CFR Part 52, Subpart E, the permittee 
shall not exceed the emission rates set forth in the following table at SN-47. Compliance 
with these emission rates will be determined through compliance with Specific Condition 
159. 

I Pollutant I lb/hr I tpy I 
PM 10 5.5 6.6 

S02 0.2 0.2 

voc 0.4 0.4 

co 50.0 60.0 

NO_x_ 25.0 30.0 
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156. Pursuant to §18.801 of Regulation 18 and A.C.A. §8-4-203 as referenced by §8-4-304 

and §8-4-311, the permittee shall not exceed the emission rates set forth in the following 

table at source SN -4 7. Compliance with these emission rates will be determined through 

compliance with Specific Condition 159. 

157. Pursuant to § 18.503 of Regulation 18 and A.C.A. §8-4-203 as referenced by §8-4-304 

and §8-4-311, the permittee shall not exceed 5% opacity from source SN-47 as measured 

by EPA Reference Method 9. Compliance with this opacity limit will be demonstrated by 

compliance with Specific Condition 158. 

158. Pursuant to §19.705 of Regulation 19, A.C.A. §8-4-203 as referenced by §8-4-304 and 

§8-4-311, and 40 CFR 70.6, pipeline quality natural gas shall be the only fuel used to fire 

the package boiler. 

159. Pursuant to §19.705 of Regulation 19, A.C.A. §8-4-203 as referenced by §8-4-304 and 

§8-4-311, and 40 CFR 70.6, natural gas usage shall not exceed 575 MMSCF at source 

SN-47 in any consecutive twelve month period. 

160. Pursuant to §19.705 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 

maintain records of the amount of natural gas fired at source SN-47 in order to 

demonstrate compliance with Specific Condition 159 and which may be used by the 

Department for enforcement purposes. These records shall be updated no later than the 

last day of the month following the month which the records represent, shall be kept on 

site, and shall be made available to Department personnel upon request. An annual total 

and each month's individual data shall be submitted to the Department in accordance 

with General Provision 7. 

161. Pursuant to A.C.A. §8-4-203 as referenced by §8-4-304 and §8-4-311 and 40 CFR 70.6, 

the heat input capacity of source SN-47 shall not exceed 250 MMBTU/hr. 

162. Source SN-47 is potentially subject to 40 CFR Part 60, Subpart A, General Provisions, 

and 40 CFR Part 60, Subpart De -Standards of Performance for Small Industrial

Commercial-Institutional Steam Generating Units. Source SN-47 will only be subject to 

this subpart if the facility chooses to install a boiler which has a heat input capacity 

between 10 MMBTU/hr and 100 MMBTU/hr. The important requirements of this 

subpart are outlined in Specific Conditions 163 and 164. A copy of Subpart De has been 

included in Appendix C. 
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163. Pursuant to 40 CFR 60.48c(g) and §19.304 ofRegu1ation 19, the permittee shall record 
and maintain records of the amount of natural gas combusted during each day. 

164. Pursuant to 40 CFR 60.48c(i) and §19.304 of Regulation 19, the permittee shall maintain 
the records required by Specific Condition 163 for a period of two years following the 
date of such record. 

165. Source SN-47 is potentially subject to 40 CFR Part 60, Subpart A, General Provisions, 
and 40 CFR Part 60, Subpart Db, Standards of Performance for Industrial-Commercial
Institutional Steam Generating Units. This source will be subject to this subpart if the 
facility chooses to install a boiler which has a heat input capacity greater than 1 00 
MMBTU!hr. The important requirements of this subpart are outlined in Specific 
Conditions 166 through 183. A copy of subpart Db has been included in Appendix D. 

166. Pursuant to 40 CFR 60.44b(a) and §19.304 of Regulation 19, the permittee shall not 
cause to be discharged to the atmosphere any gases that contain oxides of nitrogen in 
excess of 0.10 lb/MMBTU (expressed as N02). 

167. Pursuant to 40 CFR 60.44b(a) and§ 19.304 of Regulation 19, the heat release rate shall 
not exceed 70,000 BTU/hr ft3

• 

168. Pursuant to 40 CFR 60.46b(h) and §19.304 of Regulation 19, the oxides of nitrogen 
standards set forth in Specific Condition 166 shall apply at all times including periods of 
startup, shutdown, or malfunction. 

169. Pursuant to 40 CFR 60.46b(e) and §19.304 of Regulation 19, to determine compliance 
with the emission limits for nitrogen oxides required under §60.44b, the owner or 
operator of an affected facility shall conduct the performance test as required under §60.8 
using the continuous system for monitoring nitrogen oxides under §60.48b (Specific 
Condition 172). 

170. Pursuant to 40 CFR 60.46b(e)(1), §19.304 and §19.702 of Regulation 19, and 40 CFR 
.Part 52, Subpart E, for the initial compliance test, nitrogen oxides from the steam 
generating unit are monitored for 30 successive steam generating operating days and the 
30-day average emission rate is used to determine compliance with the nitrogen oxides 
emission standards under §60.44b. The 30-day average emission rate is calculated as the 
average of all hourly emissions data recorded by the monitoring system during the 30-day 
test period. 
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171. Pursuant to 40 CFR 60.46b( e)( 4), following the date on which the initial performance test 
is completed or required to be completed under §60.8 of this subpart, whichever date 
comes first, the owner or operator of an affected facility which has a heat input capacity 
of73 MW (250 million BTU!hr) or less and which combusts natural gas shall upon 
request determine compliance with the nitrogen oxide standards under §60.44b through 
the use of a 30-day performance test. During periods when performance tests are not 
requested, nitrogen oxides emission data collected pursuant to §60.48b(g)(l) or 
§60.48b(g)(2) are used to calculate a 30-day rolling average emission rate on a daily basis 
and used to prepare excess emission reports but will not be used to determine compliance 
with the nitrogen oxides emission standards. A new 30-day rolling average emission rate 
is calculated each steam generating unit operating day as the average of all hourly 
nitrogen oxides emission data for the preceding 30 steam generating unit operating days. 

172. Pursuant to 40 CFR 60.48b(b), § 19.304 and§ 19.703 of Regulation 19, 40 CFR Part 52, 
Subpart E, and A.C.A. §8-4-203 as referenced by §8-4-304 and §8-4-311, the permittee 
shall install, calibrate, maintain, and operate a continuous monitoring system for 
measuring nitrogen oxides emissions discharged to the atmosphere and record the output 
of the system. 

173. Pursuant to 40 CFR 60.48b(c) and § 19.304 of Regulation 19, the continuous monitoring 
system required under paragraph (b) of this section shall be operated and data recorded 
during all periods of operation of the affected facility except for continuous monitoring 
system breakdowns and repairs. Data is recorded during calibration checks, and zero and 
span adjustments. 

174. Pursuant to 40 CFR 60.48b(c) and § 19.304 of Regulation 19, the !-hour average nitrogen 
oxides emission rates measured by the continuous nitrogen oxides monitor required by 
paragraph (b) of this section shall be expressed in ng/J or lb/million BTU heat input and 
shall be used to calculate the average emission rates under §60.44b. The !-hour averages 
shall be calculated using the data points required under §60.13(b ). At least 2 data points 
must be used to calculate each !-hour average. 

175. Pursuant to 40 CFR 60.48b(e) and §19.304 of Regulation 19, the procedures under 
§60.13 shall be followed for installation, evaluation, and operation of the continuous 
monitoring system. 

176. Pursuant to 40 CFR 60.48b(e)(2) and §19.304 of Regulation 19, the span value for the 
nitrogen oxides emission monitor shall be 500 ppm. 
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177. Pursuant to 40 CFR 60.49b(a) and§ 19.304 of Regulation 19, the permittee shall submit 
notification of initial startup as provided by §60.7. This notification shall include the 
following: 

a. The heat design input capacity of the affected facility and identification of the 
fuels to be combusted in the affected facility. 

b. If applicable, a copy of any Federally enforc<:able requirement that limits the 
annual capacity factor for any fuel or mixture of fuels under §§60.44b. 

c. The annual capacity factor at which the owner or operator anticipates operating 
the facility based on all fuels fired and based on each individual fuel fired. 

178. · Pursuant to 40 CFR 60.49b(d) and §19.304 of Regulation 19, the owner or operator of an 
affected facility shall record and maintain records of the amounts of each fuel com busted 
during each day and calculate the annual capacity factor individually for coal, distillate 
oil, residual oil, natural gas, wood, and municipal-type solid waste for each calendar 
quarter. The annual capacity factor is determined on a 12-month rolling average basis 
with a new annual capacity factor calculated at the end of each calendar month. 

179. Pursuant to 40 CFR 60.49b(g) and § 19.304 of Regulation 19, except as provided for 
under paragraph (p) of this section, the owner or operator of an affected facility subject to 
the nitrogen oxides standards under §60.44b shall maintain records of the following 
information for each steam generating unit operating day. 

a. Calendar date 

b. The average hourly nitrogen oxides emission rates (expressed as N02) (ng/J or 
lb/million BTU heat input) measured or predicted 

c. The 30-day average nitrogen oxides emission rates (ng/J or lb/million BTU heat 
input) calculated at the end of each steam generating unit operating day from the 
measured or predicted hourly nitrogen oxide emission rates for the preceding 30 
steam generating unit operating days. 

d. Identification of the steam generating unit operating days when the calculated 3 0-
day average nitrogen oxides emission rates are in excess of the nitrogen oxides 
emissions standards under §60.44b, with the reasons for such excess emissions as 
well as a description of corrective actions taken. 
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e. Identification of the steam generating unit operating days for which pollutant data 
have not been obtained, including reasons for not obtaining sufficient data and a 
description of corrective action taken. 

f. Identification of the times when emission data have been excluded from the 
calculation of average emission rates and the reasons for excluding data. 

g. Identification of "F" factor used for calculations, method of determination, and 
type of fuel combusted: 

h. Identification of the times when the pollutant concentration exceeded full span of 
the continuous monitoring system. 

1. Description of any modifications to the continuous monitoring system that could 
affect the ability of the continuous monitoring system to comply with 
Performance Specification 2 or 3. 

J. Results of daily CEMS drift tests and quarterly accuracy assessments as required 
under appendix F, Procedure I. 

180. Pursuant to 40 CFR 60.49b(h)(2) and §19.304 of Regulation 19, the owner or operator of 
any affected facility that is subject to the nitrogen oxides standards of §60.44b, combusts 
natural gas, has a heat input capacity less than 73 MW (250 million BTU/hr), and is 
required to monitor nitrogen oxides emissions on a continuous basis under §60.48b(g)(l) 
or steam generating unit operating conditions under §60.48b(g)(2), shall submit excess 
emission reports for any calendar quarter during which there are excess emissions from 
the affected facility. If there are no excess emissions during the calendar quarter, the 
owner or operator shall submit a report semiannually stating that no excess emissions 
occurred during the semiannual reporting period. 

181. Pursuant to 40 CFR 60.49b(h)(4) and§ 19.304 of Regulation 19, for purposes of 
§60.48b(g)(l), excess emissions are defined as any calculated 30-day rolling average 

·nitrogen oxides emission rate, as determined under §60.46b( e), which exceeds the 
applicable emission limits in §60.44b. 

182. Pursuant to 40 CFR 60.49b(i) and §19.304 of Regulation 19, the owner or operator of any 
affected facility subject to the continuous monitoring requirements for nitrogen oxides 
under §60.48b shall submit a quarterly report containing the information recorded under 
paragraph (g) of this section. All quarterly reports shall be postmarked by the 30'h day 
following the end of each calendar quarter. 
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183. Pursuant to 40 CFR 60.49b(o) and §19.304 of Regulation 19, all records required under 
this section shall be maintained by the owner or operator of the affected facility for a 
period of 2 years following the date of such record. 

184. Pursuant to§19.705 of Regulation 19, and 40 CFR 70.6, the permittee shall maintain 
records of the dates which the package boiler was brought on site, when operation of the 
boiler began, when operation of the boiler ceased, and when the boiler was removed from 
this facility. The permictee shall also maintain records of the heat input capacity of the 
boiler and compliance date with any applicable NSPS requirements. These records shall 
be updated within one week of the boiler being brought in or taken out, kept on site for a 
minimum of two years following the date of such record, and shall be made available to 
Department personnel upon request. 

185. Pursuant to §19.705 of Regulation 19, A.C.A. §8-4-203 as referenced by §8-4-304 and 
§8-4-311, and 40 CFR 70.6, the permittee shall only operate source SN-47 when another 
boiler is out of operation. However, if a boiler is subject to 40 CFR Part 60, Subpart De 
or is not subject to any NSPS subpart, the permittee may startup SN-47 a maximum of72 
hours prior to the boiler it is temporarily replacing is off line and the permittee may also 
operate SN-47 for a maximum of 48 hours after the permanent boiler is brought back on 
line. The permittee may maintain a warming fire in the boiler whenever it is on site in the 
event that the ambient temperature falls below freezing. 

186. Pursuant to § 19.705 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 
maintain records which will demonstrate compliance with Specific Condition 185 and 
which may be used by the Department for enforcement purposes. These records shall be 
kept on site and made available to Department personnel upon request. 
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PAPER MILL 
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SN-35 
Paper Mill Source Group 

Source Description 

The paper mill source group consists of the pulp and whitewater storage tanks and chests in the 
stock preparation area and all sections of the paper machine from the head box to the reel for all 
th:ee paper machines. It is in the paper mill source group where the pulp is converted to paper on 
one of the three machines. No control equipment is associated with the paper mill source group. 

Specific Conditions 

187. Pursuant to § 19.501 et seq of the Regulations of the Arkansas State Implementation Plan 
for Air Pollution Control (Regulation 19) and 40 CFR Part 52, Subpart E, the permittee 
shall not exceed the emission rates set forth in the following table at SN-35. Compliance 
with these emission rates will be determined through compliance with the limit on the 
amount of paper that may be produced at this facility. 

Pollutant lb/hr I tpy 

II voc 161.6=:1 707.6 
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188. Pursuant to §18.801 of Regulation 18 and A.C.A. §8-4-203 as referenced by §8-4-304 
and §8-4-311, the permittee shall not exceed the emission rates set forth in the following 
table at source SN-35. The non-criteria pollutant emission rates listed below, excluding 
PM, were developed using estimates or published emission factors. A change in the 
published emission factors or development of other emissions data (including site specific 
test data) which could affect the estimated emission rates shall not be considered a 
violation of the permit limits. Compliance with these emission rates will be determined 
through compliance with the amount of paper that may be produced at this facility. 

Pollutant lb/hr tpy 

Acetaldehyde 2.05 8.98 

Acrolein 0.27 1.18 

Benzene 0.02 0.09 

Chlorobenzene 0.04 0.17 

Ethylene Glycol 0.44 1.92 

Formaldehyde 1.23 5.37 

Methanol 75.12 329.00 

Methyl Ethyl Ketone 0.46 1.99 

Methyl Isobutyl Ketone 0.04 0.16 

Methylene Chloride* 0.24 1.03 

Napthalene 0.14 0.62 

n-Hexane 0.02 0.09 

Styrene 0.10 0.42 

Tetrachloroethylene* 0.31 1.34 

Toluene 0.02 0.09 

1,2,4-Trichlorobenzene 0.56 2.41 

1,1, 1-Trichloroethane 0.09 0.40 

1,1,2-Trichloroethane 0.11 0.46 

Xylenes 0.07 0.28 
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*Non-VOC non-criteria pollutant 

189. Pursuant to §19.705 of Regulation 19, A.C.A. §8-4-204 as referenced by §8-4-304 and 
§8-4-311, and 40 CFR 70.6, the permittee shall not produce more than 438,000 tons of 
paper at the paper mill in any consecutive twelve month period. 

190. Pursuant to §19.705 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 
maintain records of the amount of paper produced at source SN-35 in order to 
demonstrate compliance with Specific Condition 189 and which may be used by the 
Department for enforcement purposes. These records shall be updated no later than the 
last day of the month following the month which the records represent, shall be kept on 
site, and shall be made available to Department personnel upon request. An annual total 
and each month's individual data shall be submitted to the Department in accordance 
with General Provision 7. 
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WASTEWATER COLLECTION & TREATMENT AERATION STABILIZATION BASIN 
PROCESS SEWER NON-POINT SOURCES 
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SN-16 
Aeration Stabilization Basin & Process Sewer Non-Point Sources 

Source Description 

The waste water treatment process at the Camden mill consists of a wetlands area, collection, 
screening, clarification, neutralization, aeration, settling, sludge dewatering, and disposal. 

All process water is collected from the various process area sumps and pumped through the 
process sewer mains. The sewer mains also receive landfill leachate and surface drainage from 
culverts in various areas of the site. 

The emissions from source SN-16 are related to the amount of pulp that is produced. Therefore, 
compliance with the emission rates will be demonstrated through compliance with the limit on 
the amount of ADTP that can be produced. 

Source SN-16 is subject to the provisions of 40 CFR Part 63, SubpartS. The pulping condensate 
streams from some but not necessarily all of the following equipment will be collected in a hard 
piping system and routed to SN-16 for biological treatment. 

A. Evaporator Hot Well 
B. Evaporator Surface Condenser 
C. Turpentine Decanter Underflow 
D. Turpentine Storage Undert1ow 
E. Blow Tank Condenser Condensate 
F. NCG Drains 

Specific Conditions 

191. Pursuant to §19.501 et seq ofthe Regulations of the Arkansas State Implementation Plan 
for Air Pollution Control (Regulation 19) and 40 CFR Part 52, Subpart E, the permittee 
shall not exceed the emission rates set forth in the following table at SN -16. Compliance 
with these emission rates will be demonstrated through compliance with the amount of 
ADTP that may be produced. 

I Pollutant I lb/hr I tpy I 

I 
voc 

I 
9.1 

I 
39.9 

I TRS 1.2 4.1 

114 



International Paper Company 
CSN: 52-0013 Permit #:725-AOP-Rl 

192. Pursuant to §18.801 ofRegu1ation 18 and A.C.A. §8-4-203 as referenced by §8-4-304 
and §8-4-311, the permittee shall not exceed the emission rates set forth in the following 
table at source SN-16. The non-criteria pollutant emission rates listed below, excluding 
PM, were developed using estimates or published emission factors. A change in the 
published emission factors or development of other emissions data (including site specific 
test data) which could affect the estimated emission rates shall not be considered a 
violation of the permit limits. Compliance with these emission rates will be demonstrated 
through compliance with the amount of ADTP that may be produced. 

I Pollutant I lblhr I tpy I 
Acetaldehyde 1.36 5.96 

Carbon Disulfide 0.11 0.45 

Dimethyl Disulfide* 0.06 0.23 

Dimethyl Sulfide* 0.85 3.70 

H2S* 0.1 0.1 

Methanol 0.68 2.96 

Methyl Ethyl Ketone O.o3 0.11 

Methyl Isobutyl Ketone 0.01 O.o3 

Methyl Mercaptan* 0.02 0.05 
*Component ofTRS. 

193. Pursuant to §19.304 of Regulation 19 and 40 CFR §63.446(b), the permittee shall collect 
the pulping condensate streams from some but not necessarily all of the following 
equipment in a hard piping system and deliver the condensate streams to the ASB for 
biological treatment. 

A. Evaporator Hot Well 
B. Evaporator Surface Condenser 
C. Turpentine Decanter Underflow 
D. Turpentine Storage Underflow 
E. Blow Tank Condenser Condensate 
F. NCG Drains 
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194. Pursuant to §19.304 of Regulation 19 and 40 CFR §63.446(e)(2), the permittee shall 
discharge the collected pulping process condensate streams below the liquid surface of 
the Aerated Stabilization Basin (SN-16). 

195. Pursuant to §19.304 of Regulation 19 and 40 CFR §63.446(e)(3), the permittee shall 
demonstrate one of the following removal efficiencies in order to demonstrate compliance 
with the total HAP treatment requirement. Compliance shall be met by removing at least 
6.6lb/ODTP of HAPs as measured as methanol, methyl ethyl ketone, acetaldehyde, and 
propionaldehyde. 

A. 92% destruction of total HAPs (with methanol as a surrogate) 
B. (6.6 + 7.2R) lb/ODTP of total HAPs destroyed 

where: R =(sum of non methanol HAPs, concentration) 
(sum of total HAPs, concentration) 

Note: EPA has verbally agreed in meetings with industry rerresentatives to allow a 
lb/ODTP removal stm<dard as an alternative to the 92% destruction requirement. For 
non-bleach mills, this alternative removal requirement is (6.6 + 7.2R) lb/ODTP, where R 
=(sum of non-methanol HAPs, concentration)/(sum of total HAPs, concentration) 

196. Pursuant to §19.304 of Regulation 19 and 40 CFR §63.453(j)(1) and (m), the permittee 
shall monitor the following parameters on a daily basis from source SN-16, ASB. The 
permittee may install and operated a CMS to monitor other appropriate operating 
parmneters that demonstrate continuous compliance with the control requirements. 

A. Composite daily smnple of outlet soluble BOD5 concentration to monitor for 
maximum daily and maximum monthly average; 

B, Mixed liquor volatile suspended solids; 
C. Horsepower of aerator unit(s); 
D. Inlet liquid flow; and 
E. Liquid temperature. 

Note: The industry and EPA are working to finalize a procedure which would permit the 
use of the lb/ODTP option for demonstrating compliance with the HAP removal 
requirement for open biological treatment systems, allow flexibility in defining alternate 
operating parmneters to monitor, such as COD, to demonstrate continuous compliance, 
and provide guidance on acceptable averaging periods. In accordance with the ongoing 
discussions with EPA, the mill will perform a baseline characterization of the waste 
treatment system to establish thoroughly mixed zones and other appropriate emissions 
modeling system parmneters. Mill-specific procedures for initial performance and 
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continuous compliance demonstrations will be submitted to the department after the 
industries discussions with EPA are c?mplete. A rule change is expected. 

197. Pursuant to §19.304 of Regulation 19 and 40 CFR §63.4530)(2), the permittee shall 
obtain daily inlet and outlet grab samples from the ASB (SN-16) in order to have the 
HAP data available to perform the quarterly percent reduction tests and the compliance 
percent reduction tests. The following procedures shall be followed with the liquid 
samples. 

A. Store the samples for 5 days. The 5 day storage is required since the soluble 
BOD, test requires 5 days to obtain results. If the results of the soluble BOD, test 
are outside of the range established during the initial performance test, then 
archive sample shall be used to perform the percent reduction test. 

B. Perform the percent reduction test procedures within 45 days after the beginning 
of each quarter as follows. 

1. The percent reduction test performed in the first quarter (annually) shall be 
performed for HAPs and methanol and the percent reduction obtained 
from the test shall be at least as great as the total HAP reduction specified 
in Specific Condition 195. 

n. The remaining quarterly percent reduction tests shall be performed for 
methanol and the percent reduction obtained shall be at least as great as 
the methanol reduction determined in the previous first quarter test. 

m. The parameter values used to calculate the percent reductions shall be 
parameter values measured per Specific Condition 196. 

Note: The industry and EPA are working to finalize a procedure which would permit the 
use of the lb/ODTP option for demonstrating compliance with tl!e HAP removal 
requirement for open biological treatment systems, allow flexibility in defining alternate 
operating parameters to monitor, such as COD, to demonstrate continuous compliance, 
and provide guidance on acceptable averaging periods. In accordance witl! the ongoing 
discussions with EPA, the mill will perform a baseline characterization of the waste 
treatment system to establish thoroughly mixed zones and other appropriate emissions 
modeling system parameters. Mill-specific procedures for initial performance and 
c<futinuous compliance demonstrations will be submitted to the department after the 
industries discussions witl! EPA are complete. A rule change is expected. 

198. Pursuant to §19.304 of Regulation 19 and 40 CFR §63.453(n), the permittee shall submit 
tl!e following information to the Department prior to the initial compliance testing in 
order to demonstrate compliance with the condensate treatment requirements. 
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A. The methodology to be used, 
B. The parameters to be monitored, and 
C. The rationale for using those parameters. 

199. Pursuant to §19.304 of Regulation 19 and 40 CFR §63.453(n), the permittee shall submit 
the results of the initial performance tests, along with an analysis identifYing acceptable 
parameter ranges for the parameters required to be monitored to the Department upon 
completion of the required performance tests. 

200. Pursuant to §19.304 of Regulation 19 and 40 CFR §63.453(o), the permittee shall submit 
to the Department after the initial performance test the methodology to be used to assess 
periods of excess emissions from the condensate treatment system if the monitored 
parameters are out-of-range. Instances where emissions are in excess of the appropriate 
standard, but are caused by events identified in the mill's startup, shutdown, and 
malfunction plan (required by 40 CFR §63.6) will not be considered in the calculation of 
periods of excess emissions. 

201. Pursuant to§ 19.304 of Regulation 19 and 40 CFR §63.453(p), the permittee shall 
perform all the following requirements when the monitoring parameters specified in 
Specific Condition 196 are below or above the minimum and maximum operating values 
as established. 

A. Determine the compliance removal efficiency using the percent reduction test 
procedures specified in 40 CFR §63.457(1) and the monitoring data specified in 40 
CFR §63.457G)(l) that coincide withthe time period of the parameter excursion; 

B. Steps shall be taken to repair or adjust the operation of the process to end the 
parameter excursion period; and 

C. Steps shall be taken to minimize total HAP emissions to the atmosphere during 
the parameter excursion period. 

202. Pursuant to §19.304 of Regulation 19 and 40 CFR §63.457(c)(l), liquid samples shall be 
collected using the sampling procedures specified in Method 305 of Part 60, appendix A, 
including the following: 

A. Where feasible, samples shall be taken from an enclosed pipe prior to the liquid 
stream being exposed to the atmosphere; and 

B. When sampling from an enclosed pipe is not feasible, samples shall be collected 
in a manner to minimize exposure of the sample to the atmosphere and loss of 
HAP compounds prior to sampling. 
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203. Pursuant to §19.304 of Regulation 19 and 40 CFR §63.457 (c)(2), the volumetric flow 
rate of the entering and exiting liquid streams shall be determined using inlet and outlet 
flow meters or other methods demonstrated to the Administrator's satisfaction. The 
volumetric flow rate measurements to determine actual mass removal shall be taken at the 
same time as the concentration measurements. 

204. Pursuant to §19.304 of Regulation 19 and 40 CFR §63.457(c)(3), when gathering liquid 
samples for HAP analysis purposes, the permittee shall conduct a minimum of three test 
runs that are representative of normal conditions and average the resulting pollutant 
concentrations. The minimum sampling time for each test run shall be 1 hour and the 
grab or composite samples shall be taken at approximately equally spaced intervals over 
the 1 hour test run period. The owner or operator shall use one of the following 
procedures to determine total HAP or methanol concentration: 

A. Method 305 in Appendix A of this part, adjusted using equation contained in 40 
CFR 457( c )(3)(i); or 

B. NCASI Method DI/MEOH-94.02, Methanol in Process Liquids by GC/FID, 
August 1998, Methods Manual, NCASI, Research Triangle Park, NC, for 
determining methanol concentrations. 

205. Pursuant to §19.304 of Regulation 19 and 40 CFR 457(c)(4), the permittee shall use 
Method 405.1 of Part 136 to determine soluble BOD5 in the effluent stream from a 
biological treatment unit with the modifications contained in §63.457(c)(i) and (ii). 
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ACTIVE LANDFILLS 
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SN-36 
East Landfill 

Source Description 

The east landfill is the only active landfill located at this facility. At this time, there are two other 
landfills which have been closed and no longer accept any plant refuse. 

The emissions from this source are limited by the amount of plant refuse that can be accepted by 
this landfill. 

Specific Conditions 

206. Pursuant to §19.501 et seq of the Regulations of the Arkansas State Implementation Plan 
for Air Pollution Control (Regulation 19) and 40 CFR Part 52, Subpart E, the permittee 
shall not exceed the emission rates set forth in the following table at SN-36. Compliance 
with these emission rates will be demonstrated through compliance with the limit on the 
amount of mill waste that may be placed in the landfill. 

I Pollutant I lblhr I tpy I 
voc 0.8 3.3 

co 0.1 0.3 

TRS 0.1 0.3 

207. Pursuant to §18.801 of Regulation 18 and A.C.A. §8-4-203 as referenced by §8-4-304 
and §8-4-311, the permittee shall not exceed the emission rates set forth in the following 
table. The non-criteria pollutant emission rates listed below, excluding PM, were 
developed using estimates or published emission factors. A change in the published 
emission factors or development of other emissions data (including site specific test data) 
which could affect the estimated emission rates shall not be considered a violation of the 
permit limits. Compliance with these emission rates will be demonstrated through 
compliance with the limit on the amount of mill waste that may be placed in the landfill. 

I Pollutant I lblhr I tpy I 
Acrylonitrile 0.01 0.02 

Benzene 0.01 0.01 
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I Pollutant I lblhr I tpy 

Carbon Disulfide 0.01 0.01 

Carbonyl Sulfide 0.02 0.05 

Chlorobenzene 0.01 0.01 

Chloroform 0.01 0.01 

Dimethyl Sulfide* 0.04 0.16 

Ethyl Benzene 0.01 0.02 

H,S* 0.1 0.1 

Methyl Ethyl Ketone 0.01 0.02 

Methyl Isobutyl Ketone 0.01 0.01 

Methylene Chloride** 0.01 0.04 

Methyl Carpatan* 0.01 0.02 

n-Hexane 0.01 0.02 

I, I ,2,2-Tetrachloroethane 0.01 0.01 

Tetrachlorethylene 0.01 0.02 

Toluene 0.01 0.03 

I, I, 1-Trichloroethane** 0.01 0.01 

Trichloroethylene 0.01 0.01 

Vinyl Chloride 0.01 0.02 

Xylene 0.01 0.05 
*Includes TRS components which are also considered to be VOCs. 
**Component ofTRS. Included in the TRS total. 

I 

208. Pursuant to §19.705 of Regulation 19, A.C.A. §8-4-203 as referenced by §8-4-304 and 
§8-4-311 and 40 CFR 70.6, the permittee shall use source SN-36 for plant refuse only. 
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209. Pursuant to §19.705 of Regulation 19, A.C.A. §8-4-203 as referenced by §8-4-304 and 
§8-4-311, and 40 CFR 70.6, source SN-36 shall not accept in excess of 113,200 cubic 
yards of plant refuse in any consecutive twelve month period. For the purposes of this 
permit, 1 uncompacted cubic yard shall equal 300 pounds. 

210. Pursuant to §19.705 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 
maintain records of the amount of plant refuse accepted at source SN-36 in order to 
demonstrate compliance with Specific Condition 209 and which may be used by the 
Department for enforcement puqioses. These records shall be updated no later than the 
last day of the month following the month which the records represent, shall be kept on 
site, and shall be made available to Department personnel upon request. An annual total 
and each month's individual data shall be submitted to the Department in accordance 
with General Provision 7. 
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FUEL STORAGE 
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SN-37 
Gasoline Storage Tank 

Source Description 

Source SN-37 is a horizontal fixed roof tank with a capacity of approximately 1763 gallons. The 
facility is permitted to store only gasoline at this source. This tank is used to store fuel for the 
vehicles used around the facility. 

Specific Conditions 

211. Pursuant to § 19.501et seq of the Regulations of the Arkansas State Implementation Plan 
for Air Pollution Control (Regulation 19) and 40 CFR Part 52, Subpart E, the permittee. 
shall not exceed the emission rates set forth in the following table at SN-37. Compliance 
with these emission rates will be determined by compliance with Specific Conditions 212 
and 213. 

Pollutant lblhr tpy 

voc 22.8 0.5 

212. Pursuant to §19.705 of Regulation 19, A.C.A. §8-4-204 as referenced by §8-4-304 and 
§8-4-311, and 40 CFR 70.6, the permittee shall store only gasoline at source SN-37. 

213. Pursuant to §19.705 of Regulation 19, A.C.A. §8-4-204 as referenced by §8-4-304 and 
§8-4-311, and 40 CFR 70.6, throughput of gasoline at source SN-37 shall not exceed 
39,900 gallons of gasoline in any consecutive twelve month period. 

214. Pursuant to §19.705 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 
maintain records of the gasoline throughput at source SN-37 in order to demonstrate 
compliance with Specific Condition 213 and which may be used by the Department for 
enforcement purposes. The records shall be updated no later than the last day of the 
month following the month which the records represent, shall be kept on site, and shall be 
made available to Department personnel upon request. An annual total and each month's 
individual data shall be submitted to the Department in accordance with General 
Provision 7. 
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MILL SHUTDOWN EQUIPMENT 
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SN-48 
Air Compressors 

Source Description 

The air compressors will be used when one or more of the electrical air compressors is out of 
service. These air compressors do not include the smaller units which may be found in Group B 
of the Insignificant Activities List. 

Specific Conditions 

215. Pursuant to §19.501et seq of the Regulations of the Arkansas State Implementation Plan 
for Air Pollution Control (Regulation 19) and 40 CFR Part 52, Subpart E, the permittee 
shall not exceed the emission rates set forth in the following table at SN-48. Compliance 
with these emission rates will be demonstrated through compliance with Specific 
Conditions 217 and 218. 

I Pollutant I lblhr I t)2Y I 
PMIO 2.0 2.5 

S02 1.8 2.3 

voc 2.3 2.9 

co 5.9 7.4 

NOx 27.2 34.3 

216. Pursuant to §18.801 of Regulation 18 and A.C.A. §8-4-203 as referenced by §8-4-304 
and §8-4-311, the permittee shall not exceed the emission rates set forth in the following 
table at source SN-48. The non-criteria pollutant emission rates listed below, excluding 
PM, were developed using estimates or published emission factors. A change in the 
published emission factors or development of other emissions data (including site specific 
test data) which could affect the estimated emission rates shall not be considered a 
violation of the permit limits. Compliance with these emission rates will be demonstrated 
through compliance with Specific Conditions 217 and 218. 

I Pollutant I lblhr I tpy I 
PM 2.0 2.5 

Acetaldehyde 0.05 0.01 
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I Pollutant I lblhr I tpy I 
Acrolein 0.01 0.01 

Aldehydes 0.06 0.01 

Benzene 0.06 . o.or 
Formaldehyde I O.o7 0.01 

Napthalene 0.01 0.01 

PAH 0.01 0.01 

Toluene I 0.01 0.01 

Xylenes 0.02 o.or 

217. Pursuant to §19.705 of Regulation 19, A.C.A. §8-4-203 as referenced by §8-4-304 and 
§8-4-311, and 40 CFR 70.6, diesel fuel with a sulfur content not to exceed 3% by weight · 
shall be the only fuel used to fire the air compressors. 

218. Pursuant to §19.705 of Regulation 19, A.C.A. §8-4-203 as referenced by §8-4-304 and 
§8-4-311, and 40 CFR 70.6, the permittee shall not use in excess of 113,400 gallons of 
diesel fuel at the air compressors in any consecutive twelve month period. 

219. Pursuant to § 19.705 of Regulation 19 and 40 CFR Part 52, Subpmi E, the permittee shall 
maintain records of the diesel fuel usage at source SN-48 and the sulfur content of the 
fuel in order to demonstrate compliance with Specific Conditions 217 and 218 and which 
may be used by the Department for enforcement purposes. These records shall be 
updated no later than the last day of the month following the month which the records 
represent, shall be kept on site, and shall be made available to Department personnel upon 
request. An annual total and each month's individual data shall be submitted to the 
Department in accordance with General Provision 7. 

220. Pursuant to §19.705 of Regulation 19, A.C.A. §8-4-203 as referenced by §8-4-304 and 
§8-4-311 and 40 CFR 70.6, the permittee shall only operate source SN-48 when the 
electrical air compressors are out of service. 
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221. Pursuant to § 19.705 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 

maintain records which will demonstrate compliance with Specific Condition 220 and 

which may be used by the Department for enforcement purposes. These records shall be 

updated no later than the tenth day of the month following the month which the records 

represent, shall be kept on site, and shall be made available to Department personnel upon 

request. An annual total and each month's individual data shall be submitted to the 

Department in accordance with General Provision 7. 
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SN-49 
Shutdown Equipment 

Source Description 

The shutdown equipment will consist mainly of generators which will supply some power to the 
facility when the mill is in a shutdown mode. 

Specific Conditions 

222. Pursuant to §19.50let seq of the Regulations of the Arkansas State Implementation Plan 
for Air Pollution Control (Regulation 19) and 40 CFR Part 52, Subpart E, the permittee 
shall not exceed the emission rates set forth in the following table at SN-49. Compliance 
with these emission rates will be demonstrated through compliance with Specific 
Conditions 224, 225, and 227. 

I Pollutant I lb/hr I tpy I 
PM10 18.4 0.5 

so, 17.2 0.5 

voc 27.5 0.7 

co 187.4 4.6 

NOv 261.8 6.3 

223. Pursuant to §18.801 of Regulation 18 and A.C.A. §8-4-203 as referenced by §8-4-304 
and §8-4-311, the permittee shall not exceed the emission rates set forth in the following 
table at source SN-49. Compliance with these emission rates will be demonstrated 
through compliance with Specific Conditions 224, 225, and 227. 

Pollutant lb/hr tpy 

PM 18.4 0.5 

224. Pursuant to §19.705 of Regulation 19, A.C.A. §8-4-203 as referenced by §8-4-304 and 
§8-4-311, and 40 CFR 70.6, diesel fuel with a sulfur content not to exceed 3% by weight 
and gasoline shall be the only fuels used to fire source SN-49. 
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225. Pursuant to §19.705 of Regulation 19, A.C.A. §8-4-203 as referenced by §8-4-304 and 

§8-4-311, and 40 CFR 70.6, the permittee shall not use in excess of 20,520 gallons of 

diesel fuel at source SN-49 in any consecutive twelve month period. 

226. Pursuant to §19.705 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 

maintain records of the diesel fuel usage at source SN-49 and the sulfur content in order 

to demonstrate compliance with Specific Conditions 224 and 225 and which may be used 

by the Department for enforcement purposes. These records shall be updated no later 

than the last day of the month following the month which the records represent, shall be 

kept on site, and shall be made available to Department personnel upon request. An 

annual total and each month's individual data shall be submitted to the Department in 

accordance with General Provision 7. 

227. Pursuant to §19.705 of Regulation 19, A.C.A. §8-4-203 as referenced by §8-4-304 and 

§8-4-311, and 40 CFR 70.6, the permittee shall not use in excess of805 gallons of 

gasoline at the source SN-49 in any consecutive twelve month period. 

228. Pursuant to §19.705 of Regulation 19 and 40 CFRPart 52, SubpartE, the permittee shall 

maintain records of the gasoline usage at source SN-49 in order to demonstrate 

compliance with Specific Condition 227 and which may be used by the Department for 

enforcement purposes. These records shall be updated no later than the last day of the 

month following the month which the records represent, shall be kept on site, and shall be 

made available to Department personnel upon request. An annual total and each month's 

individual data shall be submitted to the Department in accordance with General 

Provision 7. 

229. Pursuant to §19.705 of Regulation 19, A.C.A. §8-4-203 as referenced by §8-4-304 and 

§8-4-311, and 40 CFR 70.6, the permittee shall only operate source SN-49 during full or 

partial mill shutdowns. The permittee is allowed to operate this source for up to 48 hours 

prior to mill shut down and up to 48 after mill operations begin. 

230. Pursuant to § 19.705 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 

maintain records which will demonstrate compliance with Specific Condition 229 and 

which may be used by the Department for enforcement purposes. These records shall be 

updated no later than the tenth day of the month following the month which the records 

represent, shall be kept on site, and shall be made available to Department personnel upon 

request. An annual total and each month's individual data shall be submitted to the 

Department in accordance with General Provision 7. 
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40 CFR Part 63, Subpart S Requirements for the L VHC Source Group 
and the Condensate Collection System Source Group 
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L VHC Source Group 

Source Description 

Non-condensible gases from the following sources are routed through the closed vent system and 

sent to efficient incineration in either the Lime Kiln (SN-03), the NCG Incinerator (SN-12), or 

the NCG Back-Up Flare (SN-13). #1 through #7 are associated with other source groups at this 

facility. Most of the applicable requirements of 40 CFR Part 63, SubpartS, for sources SN-20, 

SN-21, and SN-27 are under this source group for clarity. 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

Evaporator Hotwell (SN-27) 
Turpentine Condensers (SN-21) 
Turpentine Decanter (SN-21) 

#1 and #2 Low Pressure Feeders (SN-20) 

Blow Tank (SN-20) 
After Blow Tank Condenser (SN-20) 

Turpentine Decanter Foul Condensate Tank (SN-21) 

Foul Condensate Collection Tank 
NCG Drain Points 

Specific Conditions 

231. Pursuant to §19.705 of Regulation 19,40 CFR 70.6, and/or A.C.A. §8-4-203 as 

referenced by §8-4-304 and §8-4-311 and§ 18.1004 of Regulation 18, the NCG Pre

Scrubber shall be operated at all times when L VHC gases are being collected and treated 

in sources SN-03, SN-12, or SN-14. The permittee may bypass this scrubber for 400 

hours in any consecutive twelve month period. Fifty hours of this down time may occur 

when emissions are being vented to source SN-14. 

232. Pursuant to §19.705 of Regulation 19 and 40 CFR Part 52, Subpart E, or §18.1004 of 

Regulation 18 and A.C.A. §8-4-203 as referenced by §8-4-304 and §8-4-311, the 

permittee shall maintain records of the hours in which the NCG Pre-Scrubber is bypassed 

and whether those hours occur when emissions are being vented to source SN -14 in order 

to demonstrate compliance with Specific Condition 231 and which may be used by the 

Department for enforcement purposes. These records shall be updated by the last day of 

the month following the month which the records represent, shall be kept on site, and 

shall be made available to Department personnel upon request. An annual total and each 

month's individual data shall be submitted to the Department in accordance with General 

Provision 7. 
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233. Pursuant to 40 CFR §63.443(a)(l)(i), §19.304 and §19.705 of Regulation 19,40 CFR 
70.6, and A.C.A. §8-4-203 as referenced by §8-4-304 and §8-4-311, the owner or 
operator of each pulping system using the kraft process subject to the requirements of this 
subpart shall control the total HAP emissions from each L VHC system. 

234. Pursuant to §19.304 of Regulation 19 and 40 CFR §63.450(b), the permittee shall 
maintain negative pressure at each enclosure or hood opening as demonstrated by the 
procedures specified in §63.457(e). (Specific Condition 238) Each enclosure or hood 
opening closed during the initial performance test specified in §63.457(a) (Specific 
Condition 241) shall be maintained in the same closed and sealed position as during the 
performance test at all times except when necessary to use the opening for sampling, 
inspection, maintenance, or repairs. 

235. Pursuant to §19.304 of Regulation 19 and 40 CFR §63.450(c), the permittee shall 
maintain the portion of the closed vent. system that is operated at positive pressure and 
located prior to a control device with no detectable leaks as indicated by an instrument 
reading oflessthan 500 ppmv above background as measured by the procedures in 
§63.457(d). This portion includes the LVHC system segments downstream of the 
ejectors and the NCG Scrubber. 

236. Pursuant to §19.304 of Regulation 19 and 40 CFR §63.450(d)(l), the permittee shall 
install, calibrate, maintain, and operate (according to manufacturer's specifications) a 
computer controlled valve position flow indicator on each of the following bypass lines 
that provides a record of the presence of a gas stream flow in the line at least once every 
15 minutes. 

Turpentine Decanter Bypass Line 
#1 and #2 Low Pressure Feeders Bypass Line 
Blow Tank Bypass Line 
After Blow Tank Condenser Bypass Line 
Foul Condensate Collection Tank Bypass Line 
NCG Drain Points Bypass Line 

237. Pursuant to §19.304 of Regulation 19 and 40 CFR §63.450(d)(2), the permittee shall 
maintain the valves on the following bypass lines in the closed position and equipped 
with a seal. 

Evaporator Hotwell Bypass Line 
Turpentine Condensers Bypass Line 
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238. Pursuant to §19.304 of Regulation 19 and 40 CFR §63.453(k)(l), the permittee shall 

perform a visual inspection of each enclosure opening at least every 30 days to ensure the 

opening is maintained in the same closed and sealed position as during the performance 

test except when necessary to use the opening for sampling, inspection, maintenance, or 

repairs. 

239. Pursuant to §19.304 of Regulation 19 and 40 CFR §63.453(k)(2), the permittee shall 

conduct a visual inspection of each closed vent system at least every 30 days. The visual 

inspection shall include inspection of ductwork, piping, enclosures, and connections to 

covers. for visible evidence of defects. 

240. Pursuant to §19.304 of Regulation 19 and 40 CFR §63.453(k)(3), the permittee shall 

perform initial and subsequent annual tests to demonstrate that no detectable leaks are 

present in each component of the closed-vent system operated at positive pressure. This 

includes the LVHC system segments downstream of the ejectors and the NCO Scrubber. 

The tests shall be conducted using the procedure outlined in 40 CFR Part 63.457(d) and: 

Method 21, of 40 CFR Part 60, Appendix A; and 

The instrument specified in Method 21 shall be calibrated before use according to the 

procedures specified in Method 21 on each day that leak checks are performed. The 

following calibration gases shall be used: 

Zero air (less than 10 parts per million by volume of hydrocarbon in air); and 

A mixture of methane or n-hexane and air at a concentration of approximately, but less 

than, 10,000 parts per million by volume methane or n-hexane. 

241. Pursuant to §19.304 of Regulation 19 and40 CFR §63.453(k)(4), the permittee shall 

perform initial and subsequent annual tests to demonstrate that each enclosure opening of 

the closed-vent system is maintained at negative pressure. The tests shall be conducted 

using one of the following procedures. 

An anemometer to demonstrate flow in the enclosure opening. 

Measure the static pressure across the opening. 

Smoke tubes to demonstrate flow into the enclosure opening. 

Any other industrial ventilation test method demonstrated to the Department's 

satisfaction. 

242. Pursuant to §19.304 of Regulation 19 and 40 CFR §63.453(k)(5), the permittee shall 

inspect the valve and seal on the following bypass lines at least once every 30 days to 

ensure that the valve is maintained in the closed position and the emission point gas 

stream is not diverted through the bypass line. 
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Evaporator Hotwell Bypass Line 
Turpentine Condensers Bypass Line 

243. Pursuant to §19.304 of Regulation 19 and 40 CPR §63.453(k)(6), the permittee shall 
undertake the following corrective actions as soon as practicable if an inspection required 
by paragraphs (k)(1) through (k)(5) of this section(Specific Conditions 238 thru 242) 
identifies any visible defects in the ductwork, piping, enclosures, or connections to 
covers, or if an instrument reading of 500 ppm by volume or greater above backgronnd is 
measured, or if any enclosure openings are not maintained at negative pressure. 

A. A first effort to repair or correct the closed-vent system shall be made as soon as 
practicable but no later than 5 calendar days after the problem is identified. 

B. The repair or corrective action shall be completed no later than 15 days after the 
problem is identified. Delay of repair or corrective action is allowed if the repair 
or corrective action is technically infeasible without a process nnit shutdown or if 
the permittee determines that the emissions resulting from immediate repair 
would be greater than the emissions likely to result from the delay of repair. 
Repair of such equipment shall be completed by the end of the next process unit 
shutdown. 

244. Pursuant to §19.304 of Regulation 19 and 40 CFR §63.454(b), the permittee shall prepare 
and maintain a site-specific inspection plan for each applicable enclosure opening and 
closed-vent system including drawings or schematics of the components of the affected 
equipment. The following information shall be recorded for each inspection. 

A. Date of inspection; 
B. The equipment type and identification; 
C. Results ofthe negative pressure tests for enclosures; 
D. Results ofleak detection tests; 
E. The nature of the defect or leak and the method of detection (i.e., visual inspection 

or instrument detection); 
F. The date the defect or leak was detected and the date of each attempt to repair the 

defect or leak; 
G. Repair methods applied in each attempt to repair the defect or leak; 
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H. The reason for the delay if the defect or leak is not repaired within 15 days after 

discovery; 
I. The expected date of successful repair of the defect or leak if the repair is not 

completed within 15 days; 
J. The date of successful repair of the defect or leak; 
K. The position and duration of opening of bypass line valves and the condition of 

any valve seals; and 
L. The duration of the use of bypass valves on computer controlled valves. 
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Condensate Collection System Source Group 

Source Description 

The pulping condensates from some, but not necessarily all, of the following equipment will be 
collected in hard piping system and routed to the Aerated Stabilization Basin (ASB, source SN-
16) for biological treatment. 

I. Evaporator Hot Well 
2. Evaporator Surface Condenser 
3. Turpentine Decanter Underflow 
4. Turpentine Storage Underflow 
5. Blow Tank Condenser Condensate 
6. NCG Drains 

Specific Conditions 

245. Pursuant to §19.304 of Regulation 19 and 40 CFR §63.446(b) and (c)(3), the permittee 
shall collect some, but not necessarily all, of the pulping condensate streams from the 
following equipment in a hard piping system in order to achieve a total HAP (as 
methanol) mass collected of7.2lb/ODTP. Compliance with the total HAP mass 
collected requirement shall be demonstrated on a IS-day rolling average basis. 

A. Evaporator Hot Well 
B. Evaporator Surface Condenser 
C. Turpentine Decanter Underflow 
D. Turpentine Storage Underflow 
E. Blow Tank Condenser Condensate 
F. NCG Drains 

246. Pursuant to §19.304 of Regulation 19 and 40 CFR §63.446(d)(l), the collected pulping 
process condensates shall be conveyed in a closed collection system that is designed and 
operated to meet the individual drain system requirements specified in 40 CFR 63.960, 
63.961, and 63.962 of subpart RR of this part, except closed vent systems and control 
devices shall be designed and operated in accordance with 40 CFR 63.443(d) and 63.450, 
instead of in accordance with 40 CFR §63.962(a)(3)(ii), (b)(3)(ii)(A), and 
(b)(3)(ii)(B)(S)(iii). The closed collection system will meet the specified requirements by 
being a hard-piped individual drain system per 40 CFR §63.962(a)(2). The Main Foul 
Condensate Collection Tank and Turpentine Decanter Underflow Collection Tank will be 
equipped with a water seal per 40 CFR §63.962(b)(2)(i)(A). 
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247. Pursuant to §19.304 of Regulation 19 and 40 CFR Part §63.446(d)(2), the permittee shall 

design and operate the Main Foul Condensate Collection Tank and the Turpentine Foul 

Condensate Collection Tank per the following requirements. 

A. The fixed roof and all openings shall be designed and operated with no detectable 

leaks as indicated by an instrument reading of less than 500 ppm above 
background, vented into the L VHC Collection System, and routed to either the 

Lime Kiln (SN-03), the NCG Incinerator (SN-12), or the NCG Back-Up Flare 
(SN-14) for incineration. 

B. Each opening shall be maintained in a closed, sealed position at all times when the 

tank contains pulping process condensates or any HAP removed from a pulping 
process condensate stream except when it is necessary to use the opening for 
sampling, removal, or for equipment inspection, maintenance, or repair. 

248. Pursuant to § 19.304 of Regulation 19 and 40 CFR §63.453(a) and (i), the permittee shall 

install, calibrate, certifY, operate, and maintain (according to manufacturer's 
specifications) a continuous monitoring system (CMS) on the Main Foul Condensate 

Collection Tank to measure the appropriate parameters that shall be submitted to the 

Department prior to the initial performance test. 

249. Pursuant to §19.304 of Regulation 19 and 40 CFR §63.453(k)(3), the permittee shall 

perform initial and subsequent annual tests to demonstrate that no detectable leaks are 

present in each condensate tank of the closed collection system. The tests shall be 

conducted using the procedure outlined in 40 CFR Part 63.457(d). 

250. Pursuant to §19.304 of Regulation 19 and 40 CFR §63.453(1)(1), the permittee shall 

conduct a visual inspection of each condensate closed collection system at least every 30 

days. The visual inspections shall verifY that appropriate liquid levels in the water seals 

in the Main Foul Condensate Collection Tank and Turpentine Foul Condensate 
Collection Tank are being maintained and identifY any other defects that could reduce 

water seal control effectiveness. In addition, the permittee shall visually inspect the 

unburied portion ofthe collection system piping to verifY that no defects are present. 

251. Pursuant to §19.304 of Regulation 19 and 40 CFR §63.453(1)(2), the Main Foul 

Condensate Collection Tank and the Turpentine Foul Condensate Collection Tank 

collection system shall be operated with no detectable leaks as specified in §63.446 

( d)(2)(i) (see Specific Condition 246) measured initially and annually by the procedures 

specified in §63.457(d). 
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252. Pursuant to § 19.304 of Regulation 19 and 40 CFR §63.453(1)(3), if an inspection required 
by 40 CFR §63.453(1)(1) (see Specific Condition 250) identifies visible defects in the 
closed collection system, or if an instrument reading of 500 parts per million or greater 
above background is measured, the first efforts at repair of the defect will be no later than 
5 calendar days after detection and repair will be completed as soon as possible but no 
later than 15 calendar days after detection unless the repair of the defect requires 
emptying or temporary removal from service of the collection system. The defect will be 
repaired the next time the process generating the wastewater stops operation. The repair 
of the defect will be completed before the process resumes operation. 

253. Pursuant to §19.304 of Regulation 19 and 40 CFR §63.453(n), the permittee shall submit 
the following information to the Department prior to the initial compliance testing in 
order to demonstrate compliance with the condensate collection requirements. 

A. The methodology to be used, 
B. The parameters to be monitored, and 
C. The rationale for using those parameters. 

254. Pursuant to §19.304 of Regulation 19 and 40 CFR §63.453(n), the permittee shall submit 
the results of the initial performance tests, along with an analysis identifYing acceptable 
parameter ranges for the parameters required to be monitored to the Department upon 
completion of the required performance tests. 

255. Pursuant to §19.304 of Regulation 19 and 40 CFR §63.453(o), the permittee shall submit 
to the Department the methodology to be used to assess periods of excess emissions from 
the condensate collection system if the monitored parameters are out-of-range. Instances 
where emissions are in excess of the appropriate standard, but are caused by events 
identified in the mill's startup, shutdown, and malfmi.ction plan (required by 40 CFR Part 
63.6) will not be considered in the calculation of periods of excess emissions. 

256. Pursuant to §19.304 of Regulation 19 and 40 CFR §63.454, the permittee shall prepare 
and maintain a site-specific inspection plan for each applicable closed collection system 
including drawings or schematics of the components of the affected equipment. The 
following information shall be recorded for each inspection. 

A. Date of inspection; 
B. The equipment type and identification; 
C. Results of the negative pressure tests for enclosures; 
D. Results of leak detection tests; 
E. The nature of the defect or leak and the method of detection (i.e., visual inspection 

or instrument detection); 
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F. The date the defect or leak was detected and the date of each attempt to repair the 

defect or leak; 
G. Repair methods applied in each attempt to repair the defect or leak; 

H The reason for the delay if the defect or leak is not repaired within 15 days after 

discovery; 
I. The expected date of successful repair of the defect or leak if the repair is not 

completed within 15 days; 
J. The date of successful repair of the defect or leak; 
K. The position and duration of opening of bypass line valves and the condition of 

any valve seals; and 
L. The duration of the use of bypass valves on computer controlled valves. 
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SECTION V: COMPLIANCE PLAN AND SCHEDULE 

International Paper Company is in compliance with the applicable regulations cited in the permit 
application. International Paper Company will continue to operate in compliance with those 
identified regulatory provisions. The facility will examine and analyze future regulations that 
may apply and determine their applicability with any necessary action taken on a timely basis. 
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SECTION VI: INSIGNIFICANT ACTIVITIES 

Pursuant to §26.3(d) of Regulation 26, the following sources are insignificant activities. 

Insignificant and trivial activities will be allowable after approval and federal register notice 

publication of a final list as part of the operating air permit program. Any activity for which a 

state or federal applicable requirement applies is not insignificant even if this activity meets the 

criteria of §3(d) of Regulation 26 or is listed below. Insignificant activity determinations rely 

upon the information submitted by the permittee in an application dated August 23, 1996. 

I Mill Area I Description I Reason 

Woodyard Mobile Hydraulic Tank Group A, #3 

Woodyard Lube Oil Storage Tank Group A, #3 

Pulp Mill 2 Oil Storage Tanks Group A, #3 

Pulp Mill 2 Hydrogen Chloride Tanks Group A, #13 

Paper Mill Caustic Soda Tank Group A, #4 

Paper Mill Paper Mill Bulk Lube Oil Storage Tank Group A, #3 

Paper Mill 3 Paper Machine Lube Oil Tanks Group A, #3 

Black Liquor 2 Diesel Fuel Tanks Group A, #3 

Recovery Area 

Black Liquor Used Oil Tank Group A, #3 

Recovery Area 

Power Generation · 3 Caustic Tanks Group A, #4 

Power Generation Bark Boiler Reservoir Group A, #3 

Power Generation Lube Oil Reservoir Group A, #3 

Causticizing Area Caustic Storage Tank Group A, #4 

Causticizing Area Caustic Soda Day Tank Group A, #4 

Causticizing Area Quaker "3540" Flocculant Tank Group A, #3 

Causticizing Area Caustic Plant Laboratory Plant Group A, #5 

Causticizing Area OTE-25 Oil Tank Group A, #3 

Causticizing Area 600-W Oil Tank Group A, #3 
...• -- -
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I Mill Area I Description I Reason I 
Causticizing Area 630 Oil Tank Group A, #3 

Water Supply Caustic Soda Tank Group A, #4 
System 

Mill Ancillary 4 Diesel Fuel Storage Tanks in the GroupA,#2 
Services Clarifiers Area 

Mill Ancillary 2 Fuel Oil Storage Tanks Group A, #2 
Services 

Mill Ancillary Diesel Fuel Storage Tank in the Group A, #2 
Services Causticizing Area 

Mill Ancillary Lubrication Oil Storage Tank Group A,#2 
Services 

Mill Ancillary Lubricating Oil and Hydraulic Fluid Group A, #2 
Services Storage 

Pursuant to §26.3(d) of Regulation 26, the following emission units, operations, or activities have 
been determined by the Department to be insignificant activities. Activities included in this list 
are allowable under this permit and need not be specifically identified. 

1. Combustion emissions from propulsion of mobile sources and emissions from refueling 
these sources unless regulated by Title II and required to obtain a permit under Title V of 
the federal Clean Air Act, as amended. This does not include emissions from any 
transportable units, such as temporary compressors or boilers. This does not include 
emissions from loading racks or fueling operations covered under any applicable federal 
requirements. 

2. Air conditioning and heating units used for comfort that do not have applicable 
requirements under Title VI of the Act. 

3. Ventilating units used for human comfort that do not exhaust air pollutants into the 
ambient air from any manufacturing/industrial or commercial process. 

4. Non-commercial food preparation or food preparation at restaurants, cafeterias, or 
caterers, etc. 
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5. Consumer use of office equipment and products, not including commercial printers or 

business primarily involved in photographic reproduction. 

6. Janitorial services and consumer use of janitorial products. 

7. Internal combustion engines used for landscaping purposes. 

8. Laundry activities, except for dry-cleaning and steam boilers. 

9. Bathroom/toilet emissions. 

I 0. Emergency (backup) electrical generators at residential locations. 

II. Tobacco smoking rooms and areas. 

12. Blacksmith forges. 

13. Maintenance of grounds or buildings, including: lawn care, weed control, pest control, 

and water washing activities. 

14. Repair, up-keep, maintenance, or construction activities not related to the sources' 

primary business activity, and not otherwise triggering a permit modification. This may 

include, but is not limited to such activities as general repairs, cleaning, painting, 

welding, woodworking, plumbing, re-tarring roofs, installing insulation, paved/paving 

parking lots, miscellaneous solvent use, application of refractory, or insulation, brazing, 

soldering, the use of adhesives, grinding, and cutting.! 

15. Surface-coating equipment during miscellaneous maintenance and construction activities. 

This activity specifically does not include any facility whose primary business activity is 

surface-coating or includes surface-coating or products. 

16. Portable electrical generators that can be ~'moved by hand" from one location to another.2 

' Cleaning and painting activities qualify if they are not subject to VOC or HAP control requirements. Asphalt batch plant 

owners/operators must get a pennit 

"Moved by hand" means that it can be moved by one person without assistance of any motorized or non~motorized vehicle, 

conveyance, or device. 
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17. Hand-held equipment for buffing, polishing, cutting, drilling, sawing, grinding, turning, 
or machining wood, metal, or plastic. 

18. Brazing or soldering equipment related to manufacturing activities that do not result in 
emission of HAPs.J 

19. Air compressors and pneumatically operated equipment, including hand tools. 

20. Batteries and battery charging stations, except at battery manufacturing plants. 

21. Storage tanks, vessels, and containers holding or storing liquid substances that do not 
contain any VOCs or HAPs.• 

22. Storage tanks, reservoirs, and pumping and handling equipment of any size containing 
soaps, vegetable oil, grease, animal fat, and no volatile aqueous salt solutions, provided 
appropriate lids and covers are used and appropriate odor control is achieved. 

23. Equipment used to mix and package soaps, vegetable oil, grease, animal fat, and non
volatile aqueous salt solutions, provided appropriate lids and covers are used and 
appropriate odor control is achieved. 

24. Drop hammers or presses for forging or metalworking. 

25. Equipment used exclusively to slaughter animals, but not including other equipment· at · 
slaughter-houses, such as rendering cookers, boilers, heating plants, incinerators, and 
electrical power generating equipment. 

26. Vents from continuous emissions monitors and other analyzers. 

27. Natural gas pressure regulator vents, excluding venting at oil and gas production 
facilities. 

Brazing, soldering, and welding equipment, and cutting torches related to manufacturing and construction activities that emit HAP 
metals are more appropriate for treatment as insignificant activities based on size or production thresholds. Brazing, soldering, and 
welding equipment, and cutting torches related directly to plant maintenance and upkeep and repair or maintenance shop activities that 
emit HAP metals are treated as trivial and listed separately in this appendix. 

Exemptions for storage tanks containing petroleum liquids or other volatile organic liquids are based on size and limits including 
storage tank capacity and vapor pressure of liquids stored and are not appropriate for this list. 
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28. Hand-held applicator equipment for hot melt adhesives with no VOCs in the adhesive. 

29. Lasers used only on metals and other materials which do not emit HAPs in the process. 

30. Consumer use of paper trimmers/binders. 

31. Electric or steam-heated drying ovens and autoclaves, but not the emissions from the 

articles or substances being processed in the ovens or autoclaves or the boilers delivering 

the steam. 

32. Salt baths using non-volatile salts that do not result in emissions of any air pollutant 

covered by this regulation. 

33. Laser trimmers using dust collection to prevent fugitive emissions. 

34. Bench-scale laboratory equipment used for physical or chemical analysis not 

including lab fume hoods or vents. 

35. Routine calibration and maintenance of laboratory equipment or other analytical 

instruments. 

36. Equipment used for quality control/assurance or inspection purposes, including sampling 

equipment used to withdraw materials for analysis. 

37. Hydraulic and hydrostatic testing equipment. 

38. Environmental chambers not using hazardous air pollutant gases.· 

39. Shock chambers, humidity chambers, and solar simulators. 

40. Fugitive emissions related to movement of passenger vehicles, provided the emissions are 

not counted for applicability purposes and any required fugitive dust control plan or its 

equivalent is submitted. 

41. Process water filtration systems and demineralizers. 

42. Demineralized water tanks and demineralizer vents. 

43. Boiler water treatment operations, not including cooling towers. 
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44. Emissions from storage or use of water treatment chemicals, except for hazardous air 
pollutants or pollutants listed under regulations promulgated pursuant to Section 112(r) of 
the Act, for use in cooling towers, drinking water systems, and boiler water/feed systems. 

45. Oxygen scavenging (de-aeration) of water. 

46. Ozone generators. 

47. Fire suppression systems. 

48. Emergency road flares. 

49. Steam vents and safety relief valves . 

. 50. Steam leaks. 

51. Steam cleaning operations. 

52. Stean1 and microwave sterilizers. 

53. Site assessment work to characterize waste disposal or remediation sites. 

54. Miscellaneous additions or upgrades of instrumentation. 

55. Emissions from combustion controllers or combustion shutoff devices but not 
combustion units itself. 

56. Use of products for the purpose of maintaining motor vehicles operated by the facility, 
not including air cleaning units of such vehicles (i.e. antifreeze, fuel additives).· 

57. Stacks or vents to prevent escape of sanitary sewer gases through the plumbing traps. 

58. Emissions from equipment lubricating systems (i.e. oil mist), not including storage tanks, 
unless otherwise exempt. 

59. Residential wood heaters, cookstoves, or fireplaces. 

60. Barbecue equipment or outdoor fireplaces used in connection with anyresidence or 
recreation. 

61. Log wetting areas and log flumes. 
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62. Periodic use of pressurized air for cleanup. 

63. Solid waste dumpsters. 

64. Emissions of wet lime from lime mud tanks, lime mud washers, lime mud piles, lime 

mud filter and filtrate tanks, and lime mud slurry tanks. 

65. Natural gas odoring activities unless the Department determines that emissions constitute 

air pollution. 

66. Emissions from engine crankcase vents. 

67. Storage tanks used for the temporary containment of materials resulting from an 

emergency reporting to an unanticipated release. 

68. Equipment used exclusively to mill or grind coatings in roll grinding rebuilding, and 

molding compounds where all materials charged are in paste form. 

69. Mixers, blenders, roll mills, or calendars for rubber or plastic for which no materials in 

powder form are added and in which no organic solvents, diluents, or thinners are used. 

70. The storage , handling, and handling equipment for bark and wood residues not subject to 

fugitive dispersion offsite (this applies to the equipment only). 

71. Maintenance dredging of pulp and paper mill surface impoundments and ditches 

containing cellulosic and cellulosic derived biosolids and inorganic materials such as 

lime, ash, or sand. 

72. Tall oil soap storage, skimming, and loading. 

73. Water heaters used strictly for domestic (non-process) purposes. 

74. Facility roads and parking areas, unless necessary to control offsite fugitive emissions. 

75. Agricultural operations, including onsite grain storage, not including IC engines or grain 

elevators. 

76. The following natural gas and oil exploration production site equipment: separators, 

dehydration units, natural gas fired compressors, and pumping units. This does not 

include compressors located on natural gas transmission pipelines. 
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SECTION VII: PLANTWIDE CONDITIONS 

I. Pursuant to §19.704 ofRegu1ation 19,40 CFR Part 52, Subpart E, and A.C.A. §8-4-203 
as referenced by §8-4-304 and §8-4-311, the Director shall be notified in writing within 
thirty (30) days after construction has commenced, construction is complete, the 
equipment and/or facility is first placed in operation, and the equipment and/or facility 
first reaches the target production rate. 

2. Pursuant to §19.410(B) of Regulation 19, and 40 CFR Part 52, Subpart E, the Director 
may cancel all or part of this permit if the construction or modification authorized herein 
is not begun within 18 months from the date of the permit issuance or if the work 
involved in the construction or modification is suspended for a total of 18 months or 
more. 

3. Pursuant to §19.702(E) of Regulation 19,40 CFR Part 52, Subpart E, and A.C.A. §8-4-
203 as referenced by §8-4-304 and §8-4-311, each emission point for which an emission 
test method is specified in this permit shall be tested in order to determine compliance 
with the emission limitations contained herein within sixty (60) days of achieving the 
maximum production rate, but in no event later tha..r1 180 days after initial start-up of the 
permitted source. The permittee shall notifY the Department of the scheduled date of 
compliance testing at least fifteen (15) days in advance of such test. Compliance test 
results shall be submitted to the Department within thirty (30) days after the completed 
testing. The permittee shall provide: 

(I) Sampling ports adequate for applicable test methods 
(2) Safe sampling platforms 
(3) Safe access to sampling platforms 
( 4) Utilities for sampling and testing equipment 

4. Pursuant to Regulation 19.303 of Regulation 19 and A.C.A. §8-4-203 as referenced by 
A. C. A. §8-4-304 and §8-4-311, the equipment, control apparatus and emission 
monitoring equipment shall be operated within their design limitations and maintained in 
good condition at all times. 

5. Pursuant to Regulation 26 and A.C.A. §8-4-203 as referenced by §8-4-304 and §8-4-311, 
this permit subsumes and incorporates all previously issued air permits for this facility. 

6. Pursuant to §19.705 of Regulation 19, A.C.A. §8-4-204 as referenced by §8-4-304 and 
§8-4-311, and 40 CFR 70.6, the sulfur content of the #6 fuel oil shall not exceed 3:0% by 
weight. 
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7. Pursuant to § 19.705 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 

either obtain a manufacturer's certification of the sulfur content of the fuel oil or test each 

shipment of fuel oil received for the sulfur content. The manufacturer's certification or 

the test results shall be kept on site and shall be made available to Department personnel 

upon request. 

8. Pursuant to §19.705 of Regulation 19, A.C.A. §8-4-203 as referenced by §8-4-304 and 

§8-4-311, and 40 CFR 70.6, natural gas usage at this facility shall not exceed 9.857 

billion standard cubic feet of natural gas in any consecutive twelve month period. This 

includes the amount of natural gas that may be fired at the package boiler, source SN-47. 

9. Pursuant to §19.705 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 

maintain records in order to demonstrate compliance with Plantwide Condition 8 and 

which may be used by the Department for enforcement purposes. These records shall 

include the amount of natural gas used at each natural gas burning source, shall be 

updated no later than the last day of the month following the month which the records 

represent, shall be kept on site, and shall be made available to Department personnel upon 

request. An annual total and each month's individual data shall be submitted to the 

Department in accordance with General Provision 7. 

10. Pursuant to §19.705 of Regulation 19, A.C.A. §8-4-204 as referenced by §8-4-304 and 

§8-4-311, and 40 CFR 70.6, the permittee shall not produce in excess of 324,850 air dried 

tons of pulp in any consecutive twelve month period. 

11. Pursuant to § 19.705 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 

maintain records of the amount of air dried pulp produced in order to demonstrate 

compliance with Plantwide Condition 1 0 and which may be used by the Department for 

enforcement purposes. These records shall be updated no later than the last day of the 

month following the month which the records represent, shall be kept on site, and shall be 

made available to Department personnel upon request. An annual total and each month's 

individual data shall be submitted to the Department in accordance with General 

Provision 7. 

12. Pursuant to §19.705 of Regulation 19, A.C.A. §8-4-203 as referenced by §8-4-304 and 

§8-4-311, and 40 CFR 70.6, the permittee shall not process more than 73,000 tons of lime 

in any consecutive twelve month period. 
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13. Pursuant to § 19.705 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 
maintain records of the amount of lime processed in order to demonstrate compliance 
with Plantwide Condition 12 and which may be used by the Department for enforcement 
purposes. These records shall be updated no later than the last day of the month 
following the month which the records represent, shall be kept on site, and shall be made 
available to Department personnel upon request. An annual total and each month's 
individual data shall be submitted to the Department in accordance with General 
Provision 7. 

14. International Paper Company is subject to the provisions of 40 CFRPart 63, Subpart A
General Provisions and 40 CFR Part 63, SubpartS- National Emission Standards for 
Hazardous Air Pollutants from the Pulp and Paper Industry. A copy of this subpart has 
been included in Appendix F of this permit. International Paper Company is required to 
comply with all applicable provisions of this subpart within the time frames specified. 
This includes notifications to the Department of applicability and options which have 
been chosen to demonstrate compliance with this regulation. General requirements for 
the entire facility are listed, but not limited to the items found, in Plantwide Conditions 15 
through 18. 

15. Pursuant to §19.304 of Regulation 19 and 40 CFR Part 63.6, the permittee shall develop a 
startup, shutdown, and malfunction (SSM) plan containing operation and maintenance 
requirements. This plan shall be maintained on site, provided to Department personnel 
upon request, and submitted to the Department upon completion. 

16. Pursuant to 40 CFR 63.9, the permittee shall comply with all notification requirements 
including initial notifications, notification of performance tests, continuous monitoring 
system performance evaluations, and source compliance status. 

17. Pursuant to §19.304 of Regulation 19 and 40 CFR Part 63.10, the permittee shall 
maintain the following records in order to demonstrate compliance with the applicable 
provisions of 40 CFR Part 63, SubpartS. These records shall be maintained on site and 
provided to Department personnel upon request. 

A. Startup, Shutdown, Malfunction, and Maintenance Records 
B. Continuous Monitoring System Records 
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18. Pursuant to §19.304 of Regulation 19 and 40 CFR Part 63.10, the permittee shall submit 
the following reports on a semi-annual basis to the Department in order to demonstrate 
compliance with the applicable provisions of 40 CFR Part 63, SubpartS. 

A. Excess Emission Reports 
B. Monitoring System Performance Reports 
C. Startup, Shutdown, and Malfunction Reports 

19. Pursuant to § 18.801 of Regulation 18, the permittee shall not cause or permit the 
emission of air contaminants, including odors or water vapor and including an air 
contaminant whose emission is not otherwise prohibited by Regulation # 18, if the 
emission of the air contaminant constitutes air pollution within the meaning of A.C.A. 
§8-4-303. 

20. Pursuant to §18.901 of Regulation 18, the permittee shall not conduct operations in such 
a manner as to unnecessarily cause air contaminants and other pollutants from becoming 
airborne. 

21. Pursuant to §19.601 of Regulation 19, the Department may forego enforcement action for 
exceedances of federally regulated air pollutant emissions given that the person 
responsible for the source of the excess emissions does the following. The reporting of 
upset conditions is outlined in General Provision 8. 

A. Demonstrates to the Department that the emissions resulted from: 

1. Equipment malfunction or upset and are not the result of negligence or 
improper maintenance; or 

2. Physical constraints on the ability of a source to comply with the emission 
standard, limitation, or rate during startup or shutdown; and 

3. That all reasonable measures have been taken to immediately minimize or 
eliminate the excess emissions. 
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22. Pursuant to §19.501 et seq of Regulation 19 and 40 CFR Part 52, Subpart E, or §18.801 
of Regulation 18 and A.C.A. §8-4-203 as referenced by §8-4-304 and §8-4-311, the 
criteria pollutant and the PM emission rates listed in this permit were developed using 
estimates or published emission factors. A change in the published emission factors or 
development of other emissions data (including site specific test data) which could affect 
the estimated emission rates shall not be considered a violation of the permit limits. This 
condition does not apply to pollutants for which test data is already available, pollutants 
with an NSPS or NESHAP standard, or limits .vhich have been set through a PSD 
permitting action (those pollutants which have undergone a BACT analysis or which 
"netted out" of a PSD review). 

23. Pursuant to §19.705 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee may 
maintain hand written records for those sources which do not have electronic data 
keeping systems. The permittee m~y maintain hand written records for those sources 
which have electronic record keeping systems with a data storage of one year for a period 
to not exceed one year from the date of permit issuance. The data storage shall be 
increased to five years for those sources during that period. Any records shall be made 
available to Department personnel upon request. 

24. Pursuant to § 19.501 et seq of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee 
shall not exceed the following combined emission rates at sources SN-0 1, SN-04/05, and 
SN-06 when burning #6 fuel oil. Compliance with these emission rates will be 
demonstrated through the fuel oil usage limit and proper operation of control equipment. 

I Pollutant I tpy 

PM10 1.1 

S02 28.4 

voc 1.3 

co 6.9 

NOx 4.6 

Ph 
' 

0.04 ---- ---
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25. Pursuant to §18.801 of Regulation 18 and A.C.A. §8-4-203 as referenced by §8-4-304 
and §8-4-311, the permitteee shall not exceed the following combined emission rates at 
sources SN-01, SN-04/05, and SN-06 when firing #6 fuel oil. Compliance with these 
emission rates will be demonstrated through the fuel oil usage limits and proper operation 
of the control equipment. 

I Pollutant I tpy I 
PM 1.4 

Antimony Compounds 0.003 

Arsenic Compounds 0.003 

Beryllium Compounds 0.003 

Cadmium Compounds 0.003 

Chromium Compounds 0.003 

Cobalt Compounds 0.003 

Formaldehyde 0.03 

Hydrogen Chloride* 0.08 

Hydrogen Fluoride* 0.03 

Lead Compounds 0.003 

Manganese Compounds 0.003 

Mercury Compounds 0.003 

Nickel Compounds 0.008 

POM 0.03 

Selenium Compounds 0.003 
*Non-VOC, non-PM non-criteria pollutant. 

26. Pursuant to §19.705 of Regulation 19,40 CFR 70.6, and/or A.C.A. §8-4-203 as 
referenced by §8-4-304 and §8-4-311 and § 18.1004 of Regulation 18, the permittee shall 
not fire in excess of a total of 120,000 gallons of #6 fuel oil in any consecutive twelve 
month period at sources SN-01, SN-04/05, and SN-06. 
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27. Pursuant to §19.705 of Regulation 19 and 40 CFR Part 52, Subpart E, or §18.1 004 of 
Regulation 18 and A.C.A. §8-4-203 as referenced by §8-4-304 and §8-4-311, the 
permittee shall maintain records of the amount of#6 fuel oil fired at sources SN-01, 
SN-04/05, and SN-06 in order to demonstrate compliance with Plantwide Condition 27 
and which may be used by the Department for enforcement purposes. These records shall 
be updated no later than the last day of the month following the month which the records 
represent, shall be kept on site, and shall be made available to Department personnel upon 
request. An annual total and each month's individual data shall be submitted to the 
Department in accordance with General Provision 7. 

· 28. Pursuant to §19.304 of Regulation 19 and 40 CFR §63.44l(d), the permittee shall be in 
compliance with the requirements of 40 CFR Part 63, SubpartS listed in this permit no later 
than Aprill6, 2001, except as outlined in paragraphs (d)(l) through (d)(3) of this section. 
The permittee is not required to be in compliance with 40 CFR Part 63, Subpart S upon 
issuance of this permit. (Paragraphs ( d)(l) through ( d)(3) may be found in the copy of 
SubpartS in Appendix F of this permit.) 

Permit Shield. 

29. Compliance with the conditions of this permit shall be deemed compliance with all 
applicable requirements, as of the date of permit issuance, included in and specifically 
identified in item A of this condition: 

A. The following have been specifically identified as applicable requirements based upon 
information submitted by the permittee in an application dated August 23, 1996. 

I SourceNo. I Regulation I Description 

Facility 19 SIP 

Facility 26 Arkansas Title V regulations 

13 40 CFR Part 60, Subpart GG Standards of Performance for Stationary Gas Turbines 

12, 14, and 27 40 CFR Part 60, Subpart BB Standards of Performance for Kraft Pulp Mills 

B. The following requirements have been specifically identified as not applicable, based 
upon information submitted by the permittee in an application dated August 23, 1996. 
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-- - - - -- --~- -- --

Description of Regulation Regulatory Affected Basis for Determination 

Citation Source 

NESHAP Subpart for Halogenated 40 CFRPart Facility This facility does not use halogenated 

Solvent Cleaning 63, Subpart T solvents in the parts cleaning operations. 

Relaxed Compliance Orders 40 CFRPart 65 Facility This part includes specific EPA orders 
allowing designated sources to delay 

compliance with an otherwise applicable 

SIP requirement until a specific date. This 
facility is not included among the Arkansas 

sources listed in this part. . 

Assessment and Collection of 40 CFR Part 66 Facility This part imposes requirements only on 

Noncompliance Penalties by EPA sources of air pollution which have 

I 

received notices of noncompliance. This 
facility has received no such notices. 

! 

EPA Approval of State 40 CFR Part 67 Facility This part does not impose requirements of 

Noncompliance Penalty Programs sources. 

Acid Rain Program 40 CFR Parts Facility This facility is not currently subject to any 

72 -78 acid rain requirements. I 

C. Nothing shall alter or affect the following: 

Provisions of Section 303 of the Clean Air Act; 

The liability of an owner or operator for any violation of applicable requirements prior 

to or at the time of permit issuance; 

The applicable requirements of the acid rain program, consistent with Section 408(a) 

of the Clean Air Act; or 

The ability of the EPA to obtain information under Section 114 of the Clean Air Act. 

Title VI Provisions 

30. The permittee shall comply with the standards for labeling of products using ozone 

depleting substances pursuant to 40 CFR Part 82, Subpart E: 

A. All containers containing a class I or class II substance is stored or transported, all 

products containing a class I substance, and all products directly manufactured with a 

class I substance must bear the required warning statement if it is being introduced to 

interstate commerce pursuant to §82.1 06. 
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B. The placement of the required warning statement must comply with the requirements 
pursuant to §82.1 08. 

C. The form of the label bearing the required warning must comply with the 
requirements pursuant to §82.11 0. 

D. No person may modifY, remove, or interfere with the required warning statement 
except as described in §82.112. 

31. The permittee shall comply with the standards for recycling and emissions reduction 
pursuant to 40 CFR Part 82, Subpart F, except as provided for MVACs in Subpart B: 

A. Persons opening appliances for maintenance, service, repair, or disposal must comply 
with the required practices pursuant to §82.156. 

B. Equipment used during the maintenance, service, repair, or disposal of appliances 
must comply with the standards for recycling and recovery equipment pursuant to 
§82.158. 

C. Persons performing maintenance, service repair, or disposal of appliances must be 
certified by an approved teclmician certification program pursuant to §82.161. 

D. Persons disposing of small appliances, MVACs, and MVAC-like appliances must 
comply with record keeping requirements pursuant to §82.166. ("MV AC-like 
appliance" as defined at §82.152.) 

E. Persons owning commercial or industrial process refrigeration equipment must 
comply with leak repair requirements pursuant to §82.156. 

F. Owners/operators of appliances normally containing 50 or more pounds of refrigerant 
must keep records of refrigerant purchased and added to such appliances pursuant to 
§82.166. 

32. If the permittee manufactures, transforms, imports, or exports a class I or class II 
substance, the permittee is subject to all requirements as specified in 40 CFR Part 82, 
Subpart A, Production and Consumption Controls. 
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33. If the permittee performs a service on motor (fleet) vehicles when this service involves 

ozone-depleting substance refrigerant in the motor·vehicle air conditioner (MV A C), the 

permittee is subject to all the applicable requirements as specified in 40 CFR part 82, 

Subpart B, Servicing of Motor Vehicle Air Conditioners. 

The term "motor vehicle" as used in Subpart B does not include a vehicle in which final 

assembly ofthe vehicle has not been completed. The term "MV AC" as used in Subpart B 

does not include the air-tight sealed refrigeration system used as refrigerated cargo, or 

systems used on passenger busses using HCFC-22 refrigerant. 

34. The permittee shall be allowed to switch from any ozone-depleting substance tb any 

alternative that is listed in the Significant New Alternatives Program (SNAP) 

promulgated pursuant to 40 CFR Part 82, Subpart G, Significant New Alternatives Policy 

Program. 
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SECTION VII: GENERAL PROVISIONS 

1. Pursuant to 40 C.F.R. 70.6(b )(2), any terms or conditions included in this permit which 
specify and reference Arkansas Pollution Control & Ecology Commission Regulation 18 
or the Arkansas Water and Air Pollution Control Act (A.C.A. §8-4-101 et seq.) as the 
sole origin of and authority for the terms or conditions are not required under the Clean 
Air Act or any of its applicable requirements, and are not federally enforceable under the 
Clean Air Act. Arkansas Pollution Control & Ecology Commission Reguiation 18 was 
adopted pursuant to the Arkansas Water and Air Pollution Control Act (A.C.A. §8-4-101 
et seq.). Any terms or conditions included in this permit which specify and reference 
Arkansas Pollution Control & Ecology Commission Regulation 18 or the Arkansas Water 
and Air Pollution Control Act (A.C.A. §8-4-101 et seq.) as the origin of and authority for 
the terms or conditions are enforceable under this Arkansas statute. 

2. Pursuant to 40 C.F.R. 70.6(a)(2) and §26.7 of the Regulations of the Arkansas Operating 
Air Permit Program (Regulation 26), this permit shall be valid for a period of five (5) 
years beginning on the date this permit becomes effective and ending five (5) years later. 

3. Pursuant to §26.4 of Regulation #26, it is the duty of the permittee to submit a complete 
application for permit renewal at least six ( 6) months prior to the date of permit 
expiration. Permit expiration terminates the permittee's right to operate unless a complete 
renewal application was submitted at least six (6) months prior to permit expiration, in 
which case the existing permit shall rtmain in effect until the Department takes final 
action on the renewal application. The Department will not necessarily notify the 
permittee when the permit renewal application is due. 

4. Pursuant to 40 C.F.R. 70.6(a)(l)(ii) and §26.7 of Regulation #26, where an applicable 
requirement of the Clean Air Act, as amended, 42 U.S. C. 7401, et seq (Act) is more 
stringent than an applicable requirement of regulations promulgated under Title IV of the 
Act, both provisions are incorporated into the permit and shall be enforceable by the 
Director or Administrator. 

5. Pursuant to 40 C.F.R. 70.6(a)(3)(ii)(A) and §26.7 of Regulation #26, records of 
monitoring information required by this permit shall include the following: 

a. The date, place as defined in this permit, and time of sampling or measurements; 
b. The date(s) analyses were performed; 
c. The company or entity that performed the analyses; 
d. The analytical techniques or methods used; 
e. The results of such analyses; and 
f. The operating conditions existing at the time of sampling or measurement. 
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6. Pursuant to 40 C.F.R. 70.6(a)(3)(ii)(B) and §26.7 of Regulation #26, records of all 

required monitoring data and support information shall be retained for a period of at least 

5 years from the date of the monitoring sample, measurement, report, or application. 

Support information includes all calibration and maintenance records and all original 

strip·chart recordings for continuous monitoring instrumentation, and copies of all reports 

required by this permit. 

7. Pursuant to 40 C.F.R. 70.6(a)(3)(iii)(A) and §26.7 of Regulation #26, the permittee shall 

submit reports of all required monitoring every 6 months. All instances of deviations 

from permit requirements must be clearly identified in such reports. All required reports 

must be certified by a responsible official as defined in §26.2 of Regulation #26 and must 

be sent to the address below. 

Arkansas Department of Environmental Quality 
Air Division 
ATTN: Compliance Inspector Supervisor 
Post Office Box 8913 
Little Rock, AR 72219-8913 

8. Pursuant to 40 C.F.R. 70.6(a)(3)(iii)(B), §26.7 of Regulation #26, and §19.601 and 

§19.602 of Regulation #19, all deviations from permit requirements, including those 

attributable to upset conditions as defined in the permit shall be reported to the 

Department. An initial report shall be made to the Department by the next business day 

after discovery of the occurrence. The initial report may be made by telephone and shall 

include: 

a. The facility name and location, 
b. The process unit or emission source which is deviating from the permit limit, 

c. The permit limit, including the identification of pollutants, from which deviation 

occurs, 
d. The date and time the deviation started, 
e. The duration of the deviation, 
f. The average emissions during the deviation, 

g. The probable cause of such deviations, 
h. Any corrective actions or preventive measures taken or being taken to prevent such 

deviations in the future, and 
1. The name of the person submitting the report. 

A full report shall be made in writing to the Department within five (5) business days of 

discovery of the occurrence and shall include in addition to the information required by 

the initial report a schedule of actions to be taken to eliminate future occurrences and/or 
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to minimize the amount by which the permit's limits are exceeded and to reduce the 
length of time for which said limits are exceeded. If the permittee wishes, they may 
submit a full report in writing (by facsimile, overnight courier, or other means) the next 
business day after discovery of the occurrence and such report will serve as both the 
initial report and full report. 

9. Pursuant to 40 C.F.R. 70.6(a)(5), §26.7 of Regulation #26, and A.C.A. §8-4-203 as 
referenced by A.C.A. §S-4-304 and §8-4-311, if any provision of the permit or the 
application thereof to any person or circumstance is held invalid, such invalidity shall not 
affect other provisions or applications hereof which can be given effect without the 
invalid provision or application, and to this end, provisions of this Regulation are 
declared to be separable and severable. 

10. Pursuant to 40 C.F.R. 70.6(a)(6)(i) and §26.7 of Regulation #26, the permittee must 
comply with all conditions of this Part 70 permit. Any permit noncompliance with 
applicable requirements as defined in Regulation #26 constitutes a violation of the Clean 
Air Act, as amended, 42 U.S. C. 7401, et seq. and is grounds for enforcement action; for 
permit termination, revocation and reissuance, or modification; or for denial of a permit 
renewal application. Any permit noncompliance with a state requirement constitutes a 
violation of the Arkansas Water and Air Pollution Control Act (A.C.A. §8-4-101 et seq.) 
and is also grounds for enforcement action; for permit termination, revocation and 
reissuance, or modification; or for denial of a permit renewal application. 

II. Pursuant to 40 C.F.R. 70.6(a)(6)(ii) and §26.7 of Regulation #26, it shall not be a defense 
for a permittee in an enforcement action that it would have been necessary to halt or 
reduce the permitted activity in order to maintain compliance with the conditions of this 
permit. 

12. Pursuant to 40 C.F.R. 70.6(a)(6)(iii) and §26.7 of Regulation #26, this permit may be 
modified, revoked, reopened, and reissued, or terminated for cause. The filing of a 
request by the permittee for a permit modification, revocation and reissuance, or 
termination, or of a notification of planned changes or anticipated noncompliance does 
not stay any permit condition. 

13. Pursuant to 40 C.F.R. 70.6(a)(6)(iv) and §26.7 of Regulation #26, this permit does not 
convey any property rights of any sort, or any exclusive privilege. 

14. Pursuant to 40 C.F.R. 70.6(a)(6)(v) and §26.7 of Regulation #26, the permittee shall 
furnish to the Director, within the time specified by the Director, any information that the 
Director may request in writing to determine whether cause exists for modifYing, 
revoking and reissuing, or terminating the permit or to determine compliance with the 

162 



International Paper Company 
CSN: 52-0013 Permit #:725-AOP-Rl 

permit. Upon request, the permittee shall also furnish to the Director copies of records 

required to be kept by the permit. For information claimed to be confidential, the 

permittee may be required to furnish such records directly to the Administrator along with 

a claim of confidentiality. 

15. Pursuant to 40 C.F.R. 70.6(a)(7) and §26.7 of Regulation #26, the permittee shall pay all 

permit fees in accordance with the procedures established in Regulation #9. 

16. Pursuant to 40 C.F.R. 70.6(a)(8) and §26.7 of Regulation #26, no permit revision shall be 

required, under any approved economic incentives, marketable permits, emissions trading 

and other similar programs or processes for changes that are provided for elsewhere in 

this permit. 

17. Pursuant to 40 C.F.R. 70.6(a)(9)(i) and §26.7 of Regulation #26, if the permittee is 

allowed to operate under different operating scenarios, the permittee shall, 
contemporaneously with making a change from one operating scenario to another, record 

in a log at the permitted facility a record of the scenario under which the facility or source 

is operating. 

18. Pursuant to 40 C.F.R. 70.6(b) and §26.7 of Regulation #26, all terms and conditions in 

this permit, including any provisions designed to limit a source's potential to emit, are 

enforceable by the Administrator and citizens under the Act unless the Department has 

specifically designated as not being federally enforceable under the Act any terms and 

conditions included in the permit that are not required under the Act or under any of its 

applicable requirements. 

19. Pursuant to 40 C.F.R. 70.6(c)(1) and §26.7 of Regulation #26, any document (including 

reports) required by this permit shall contain a certification by a responsible official as 

defined in §26.2 of Regulation #26. 

20. Pursuant to 40 C.F.R. 70.6(c)(2) and §26.7 of Regulation #26, the permittee shall allow 

an authorized representative of the Department, upon presentation ofcredentials, to 

perform the following: 

a. Enter upon the permittee's premises where the permitted source is located or 

emissions-related activity is conducted, or where records must be kept under the 

conditions of this permit; 
b. Have access to and copy, at reasonable times, any records that must be kept under the 

conditions of this permit; 

163 



International Paper Company 
CSN: 52-0013 Permit #:725-AOP-Rl 

c. Inspect at reasonable times any facilities, equipment (including monitoring and air 
pollution control equipment), practices, or operations regulated or required under this 
permit; and 

d. As authorized by the Act, sample or monitor at reasonable times substances or 
parameters for the purpose of assuring compliance with this permit or applicable 
requirements. 

21. Pursuant to 40 C.P.R. 70.6(c)(5) and §26.7 of Regulation #26, the permittee shall submit 
a compliance certification with terms and conditions contained in the permit, including 
emission limitations, standards, or work practices. This compliance certification shall be 
submitted annually and shall be submitted to the Administrator as well as to the 
Department. The first report shall be due 30 days following the one-year anniversary of 
the issuance of this permit. All compliance certifications required by this permit shall 
include the following: 

a. The identification of each term or condition of the permit that is the basis of the 
certification; 

b. The compliance status; 
c. Whether compliance was continuous or intermittent; 
d. The method(s) used for determining the compliance status of the source, currently 

and over the reporting period established by the monitoring requirements of this 
permit; and 

e. Such other facts as the Department may require elsewhere in this permit or by 
§114(a)(3) and 504(b) of the Act. 

22. Pursuant to §26.7 of Regulation #26, nothing in this permit shall alter or affect the 
following: 

a. The provisions ofSection303 of the Act (emergency orders), including the authority 
of the Administrator under that section; 

b. The liability the permittee for any violation of applicable requirements prior to or at 
the time of permit issuance; 

c. The applicable requirements of the acid rain program, consistent with §408(a) of the 
Act; or 

d. The ability of EPA to obtain information from a source pursuant to § 114 of the Act. 

23. Pursuant to A.C.A. §8-4-203 as referenced by §8-4-304 and §8-4-311, this permit 
authorizes only those pollutant emitting activities addressed herein. 
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SECTION I 

DEFINITIONS 

Continuous Emission Monitoring System (CEMS)- The total equipment required for the determination of a gas 

concentration and/or emission rate so as to include sampling, analysis and recording of emission data. 1 

Calibration Drift (CD) -The difference in the CEMS output reading from the established reference value after a 

stated period of operation during which no unscheduled maintenance, repair, or adjustments took place. 2 

Primary CEMS - The main reporting CEMS with the ability to sample, analyze and record stack pollutant to 

determine gas concentration and/or emission rate. 

Back-up CEM (Secondary CEM) - A CEM with the ability to sample, analyze and record stack pollutant to 

determine gas concentration and/or emission rate. This CEM is to serve as a back-up to the primary CEMS to 

minimize monitor downtime. 

Out-of-Control Period- Begins with the hour corresponding to the completion of a daily calibration error, linearity 

check, or quality assurance audit that indicates that the instrument is not measuring and recording within the 

applicable performance specifications. Out-of-Control Period ends with the hour corresponding to the completion 

of an additional calibration error, linearity check, or quality assurance audit following corrective action that 

demonstrates that the instrument is measuring and recording within the applicable performance specifications. 3 

Monitor Downtime- Any period during which the CEMS is unable to sample, analyze and record a minimum of 

four evenly spaced data points over an hour, except during one daily zero-span check during which two data points 

per hour are sufficient. 

Excess Emissions - Any period in which the emissions exceed the permit limits. 
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SECTION II 

MONITORING REQUIREMENTS 

A. For new sources, the installation date for the CEMS shall be no later than thirty (30) days from the date of 

start-up of the source. 4 

B. For existing sources, the installation date for the CEMS shall be no later than sixty (60) days from the 

issuance of the permit unless a specific date is required by the permit. 4 

C. Within sixty (60) days of installation of a CEMS, a performance specification test (PST) must be completed. 

PST's are defined in 40 CFR, Part 60, Appendix B, PS 1-9. The Department may accept alternate PSTs for 

pollutants not covered by Appendix B on a case-by-case basis. Alternate PST's shall be approved, in 

writing, by the Compliance Inspector Supervisor prior to testing. 5 

D. Each CEMS shall have, as a minimum, a daily zero-span check. The zero-span shall be adjusted whenever 

the 24-hour zero or 24-hour span drift exceeds two times the limits in the applicable performance 

specification in 40 CFR, Part 60, Appendix B. Befqre any adjustments are made to either the zero or span 

drifts measured at the 24-hour interval the excess zero and span drifts measured must be quantified and 

recorded. 6 

E. All CEMS shall be in continuous operation and shall meet minimum frequency of operation requirements 

of 95% up-time for each quarter for each pollutant measured. Failure to maintain operation time shall 

constitute a violation of the CEMS conditions. 18 

F. All sources with a CEMS shall meet 95% compliance per quarter for each pollutant. Failure to maintain 

compliance shall constitute a violation of the CEMS conditions. 18 

G. All CEMS measuring emissions shall complete a minimum of one cycle of operation (sampling, analyzing, 

and data recording) for each successive fifteen minute period unless more cycles are required by the permit. 

For each CEMS, one-hour averages shall be computed from four or more data points equally spaced over 

each one hour period unless more data points are required by the permit. 7 

H. When the pollutant from a single affected facility is released through more than one point, a CEMS shall 

be installed on each point unless installation of fewer systems is approved, in writing, by the Compliance 

Inspector Supervisor. When more than one CEMS is used to monitor emissions from one affected facility 

(e.g. multiple breaching or multiple exhaust) the owner or operator shall report the results as required from 

each CEMS. 8 
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SECTION III 

NOTIFICATION AND RECORD KEEPING 

A. When requested to do so by an owner or operator, the Compliance Inspector Supervisor will review plans 

for installation or modification for the purpose of providing technical advice to the owner or operator. 9 

B. Each facility which operates a CEMS shall notify the Compliance Inspector Supervisor of the date for which 

the demonstration of the CEMS performance will commence (ie. PST, RATA, RAA, CGA). Notification 

shall be received in writing no less than 15 days prior to testing. 10 

C. Each facility which operates a CEMS shall maintain records of the occurrence and duration of start up/shut 

down, cleaning/soot blowing, process problems, fuel problems, or other malfunction in the operation of the 

affected facility which causes excess emissions. This includes any malfunction of the air pollution control 

equipment or any period during which a continuous monitoring device/system is inoperative. n 

D. Each facility required to install a CEMS shall submit an excess emission and monitoring system 

performance report to the Department (Attention: Air Division, Compliance Inspector Supervisor) at least 

quarterly, unless more frequent submittals are warranted to assess the compliance status of the facility. 

Quarterly reports shall be postmarked no later than the 30th day of the month following the end of each 

calendar quarter. 12 

E. All excess emissions shall be reported in terms of the applicable standard. Each report shall be submitted 

on ADPC&E Quarterly Excess Emission Report Forms. These forms may be obtained from the Air Division 

of the Little Rock office of ADPC&E. Alternate forms may be used with the prior written approval from 

the Department. 13 

F. Each facility which operates a CEMS must maintain on site a file of CEMS data including all raw data, 

corrected and adjusted, repair logs, calibration checks, adjustments, and test audits. This file must be 

retained for two years, and is required to be maintained in such a condition that it can easily be audited by 

an inspector. 14 

G. Quarterly reports shall be used by the Department to determine compliance with the permit. Violations of 

the CEMS Conditions may result in penalties and/or other enforcement action. 18 
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SECTION IV 

OUALITY ASSURANCE/OUALITY CONTROL 

A. For each CEMS a Quality Assurance/Quality Control (QA/QC) plan shall be submitted to the Department 
(Attn.; Air Division, Compliance Inspector Supervisor). Quality assurance procedures are defined in 40 
CFR, Part 60, Appendix F. This plan shall be submitted within 180 days of the CEMS installation. A 
QAIQC plan shall consist of procedure and practices which assures acceptable level of monitor data 
accuracy, precision, representativeness, and availability. 

B. The submitted QAIQC plan for each CEMS shall not be considered as accepted until the facility receives 
a written notification of acceptance from the Department. 

C. Facilities responsible for one, or more, CEMS used for compliance monitoring shall meet these minimum 
requirements and are encouraged to develop and implement a more extensive QA/QC program, or to 
continue such programs where they already exist. Each QA/QC program must include written procedures 
which should describe in detail, complete, step-by-step procedures and operations for each of the following 
activities; 15 

1. Calibration ofCEMS 
a. Daily calibrations (including the approximate time(s) that the daily zero and span 

drifts will be checked and the time required to perform these checks and return to 
stable operation) 

2. Calibration drift determination and adjustment of CEMS 
a. Out-of-control period determination 
b. Steps of corrective action 

3. Preventive maintenance of CEMS 
a. CEMS information 

1) Manufacture 
2) Model number 
3) Serial number 

b. Scheduled activities (check list) 
c. Spare part inventory 

4. Data recording, calculations, and reporting 
5. Accuracy audit procedures including sampling and analysis methods 
6. Program of corrective action for malfunctioning CEMS 

D. As part of the QAIQC plan for each CEMS, a Relative Accuracy Test Audit (RATA), shall be conducted 
at least once every four calendar quarters. A Relative Accuracy Audit (RAA), or a Cylinder Gas Audit 
(CGA), may be conducted in the other three quarters but in no more than three quarters in succession. The 
RATA, RAA, and CGA test procedures shall be included in the QA/QC plan submitted for approval. 
Additionally, the justification and methodology for any alternate tests shall be submitted with the QA/QC 
plan. 16 

5 



..• · 

·.· 



E. If either the zero or span drift results exceed two times the applicable drift specification in 40 CFR, Part 60, 
Appendix B for five consecutive, daily periods, the CEMS is out-of-control. If either the zero or span drift 
results exceed four times the applicable drift specification in Appendix B during a calibration drift check, 
the CEMS is out-of-control. 17 

I. Out-of-control begins with the hour corresponding to the completion of a daily calibration 
error, linearity check, or quality assurance audit that indicates that the instrument is not 
measuring and recording within the applicable performance specifications. 

2. Out-of-control ends with the hour corresponding to the completion of an additional 
calibration error, linearity check, or quality assurance audit following corrective action that 
demonstrates that the instrument is measuring and recording within the applicable 
performance specifications. 

3. If a CEMS is out-of-control, the data from that out -of-control period is not counted towards 
meeting the minimum data availability as required and described in the applicable subpart. 

F. A back-up monitor may be placed on an emission source to minimize monitor downtime. This back-up 
CEM is subject to the same Q NQC procedure and practices as the primary CEMS. The back -up CEM shall 
be certified by a PST. Daily zero-span checks must be performed and recorded in accordance with standard 
practices. When the primary CEMS goes down, the back-up CEMS may then be engaged to sample, analyze 
and record the emission source pollutant until repairs are made and the primary unit is placed back in 
service. Records must be maintained on site when the back-up CEMS is placed in service, these records 
shall include at a minium the reason the primary CEMS is out of service, the date and time the primary 
CEMS was out of service and the date and time the primary CEMS was placed back in service. 
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Subpart GG-Standards of 
formance for Stationary 
Turbines 

Per
Gas 

§ 60.330 Applicability and designation 
of affected facility. 

(a) The provisions of this subpart are applicable 
to the following affected facilities: All stationary 
gas turbines with a heat input at peak load equal 
to or greater than 10.7 gigajoules per hour, based 
on the lower heating value of the fuel fired. 

(b) Any facility Under paragraph (a) of this sec
tion which commences construction, modification, 
or reconstruction after October 3, 1977. is subject 
to the requirements of this part except as provided 
in paragraphs (e) and G) of§ 60.332. 

[44 FR 52798, Sept. 10, 1979. as amended at 52 FR 
42434, Nov. 5, 1987] 

§ 60.331 Definitions. 

As used in this subpart, all terms not defined 
herein shall have the meaning given them in the 
Act and in subpart A of this part. 

(a) Stationary gas turbine means any simple 
cycle gas turbine, regenerative cycle gas turbine or 
any gas turbine portion of a combined cycle 
steam/electric generating system that is not self 
propelled. It may, however, be mounted on a vehi· 
cle for portability. 

(b) Simple cycle gas turbine means any station· 
ary gas turbine which does not recover heat from 
the gas turbine exhaust gases to preheat the inlet 
combustion air to the gas turbine, or which does 
not recover heat from the gas turbine exhaust 
gases to heat water or generate steam. 

(c) Regenerative cycle gas turbine means any 
stationary gas turbine which recovers heat frtllm 
the gas turbine exhaust gases to preheat the inlet 
combustion air to the gas turbine. 

(d) Combin,:d cycle gas turbine means any sta· 
tionary gas turbine which recovers heat from the 
gas turbine exhaust gases to heat water or generate 
steam. 

(e) Emergency gas turbine means any stationary 
gas turbine which operates as a mechanical or 
electrical power source only when the primary 
power source for a facility has been rendered in· 
operable by an emergency situation. 

(0 Ice fog means an aunospheric suspension of 
highly reflective ice crystals. 

(g) ISO standard day conditions means 288 de· 
grees Kelvin, 60 percent relative humidity and 
101.3 kilopascals pressure. 

(h) Efficiency means the gas turbine manufactur· 
er's rated heat rate at peak load in terms of heat 
input per unit of power output based on the lower 
heating value of the fuel. 

I 

(i) Peak load means 100 percent of the manu
facturer's design capacity of the gas turbine at ISO 
standard day conditions. 

(j) Base load means the load level at which a 
gas turbine is normally operated. 

(k) Fire-fighting turbine means any stationary 
gas turbine that is used solely to pump water for 
extinguishing fires. 

(I) Turbines employed in oil/gas production or 
oil/gas rransporration means any stationary gas 
turbine used to provide power to extract crude oiV 
natural gas from the earth or to move crude oil/ 
natural gas, or products refined from these sub
stances through pipelines. 

(m) A Metropoliran Statistical Area or MSA as 
defined by the Department of Commerce. 

(n) Offshore platform gas turbines means any 
stationary gas turbine located on a platform in an 
ocean. 

(o)_ Garrison facility means any permanent mili
tary installation. 

(p) Gas turbine model means a group of gas 
turbines having the same nominal air flow, 
combuster inlet pressure, combuster inlet tempera
ture, firing temperature, turbine inlet temperature 
and turbine inlet pressure. 

(q) Electric utility stationary gas turbine means 
any stationary gas turbine constructed for the pur· 
pose of supplying more than one·third of its po· 
tential electric output capacity to any utility power 
distribution system for sale. 

(r) Emergency fuel is a fuel fired by a gas tur
bine only during circumstances, such as natural 
gas supply curtailment or breakdown of delivery 
system, that make it impossible to fire natural gas 
in the gas turbine. 

(s) Regenerative cycle gas turbine means any 
stationary gas turbine that recovers thermal energy 
from the exhaust gases and utilizes the thermal en· 
ergy to preheat air prior to entering the combustor. 

J44 FR 52798, Sept. 10, 1979, as amended at 47 FR 
3770, Jan. 27, 19821 

§ 60.332 Standard for nitrogen oxides. 

(a) On and after the date of the performance test 
required by § 60.8 is completed, every owner or 
operator subject to the provisions of this subpart 
as specified in paragraphs (b), (c), and (d) of this 
section shall comply with one of the following, 
except as provided in paragraphs (e), (0, (g), (h), 
(i), (j), (k), and (I) of this section. 

(1) No owner or operator subject to the provi· 
sions of this subpart shall cause to be discharged 
into the atmosphere from any stationary gas tur
bine, any gases which contain nitrogen oxides in 
excess of: 

STD = 0.0075 
(14.4) 

y 
+ F 
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where: 

STD::=allowable NOx emissions (percent by volume at 15 
percent oxygen and on a dry basis). 

¥=manufacturer's rated heat rate at manufacturer's rated 
load (kilojoules per watt hour) or, actual measured 
heat rate based on lower heating value of fuel as 
measured at actual peak load for the facility. The 
value of Y shall not exceed 14.4 kilojoules per watt 
hour. 

F=NO~ emission allowance for fuel-bound nitrogen as de
fined in paragraph (a)(3) of this section. 

(2) No owner or operator subject to the provi
sions of this subpart shall cause to be discharged 
into the atmosphere from any stationary gas tur
bine, any gases which contain nitrogen oxides in 
excess of: 

STD "' 0.0150 

where: 

(14.4) 

y 
+F 

STD=allowable NO" emissions (percent by volume at 15 
percent oxygen and on a dry basis). 

¥=manufacturer's rated heat rate at manufacturer's rated 
peak load (kilojoules per wan hour), or actual meas~ 
ured heat rate based on lower heating value of fuel 
as measured at actual peak load for the facility. The 
value of Y shall not exceed 14.4 kilojoules per watt 
hour. 

F=NO" emission allowance for fuel-bound nitrogen as de~ 
fined in paragraph (a)(3) of this section. 

(3) F shall be defined according to the nitrogen 
content of the fuel as follows: 

Fuel-bound nitrogen (percent by 
weight) 

F (NOx percent by 
volume) 

N~.015 ............. ............................... 0 
0.015<N:i0.1 .................. ............ 0.04(N) 
0.1<N:i0.25 ........ ........................... 0.004+0.0067{N-Q.1) 
N>0.25 ............................. ................. 0.005 

where: 

N=the nitrogen content of the fuel (percent by weight). 
or: 

Manufacturers may develop custom fuel-bound ni
trogen allowances for each gas turbine model they 
manufacture. These fuel-bound nitrogen allow
ances shall be substantiated with data and must be 
approved for use by the Administrator before the 
initial performance test required by §60.8. Notices 
of approval of custom fuel-bound nitrogen allow
ances will be published in the FEDERAL REGISTER. 

(b) Electric utility stationary gas turbines with a 
heat input at peak . load greater than 107.2 
gigajoules per hour (100 million Btu/hour) based 
on the lower heating value of the fuel fired shall 
comply with the provisions of paragraph (a)(l) of 
this section. 

(c) Stationary gas turbines with a heat input at 
peak load equal to or greater than 10.7 gigajoules 
per hour ( 10 million Btu/hour) but less than or 
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equal to 107.2 gigajoules per hour (100 million 
Btu/hour) based on the lower heating value of the 
fuel fired, shall comply with the provisions of 
paragraph (a)(2) of this section. 

(d) Stationary gas turbines with a manufactur
er's rated base load at ISO conditions of 30 
megawatts or Jess except as provided in 
§60.332(b) shall comply with paragraph (a)(2) of 
this section. 

(e) Stationary gas turbines with a heat input at 
peak load equal to or greater than I 0. 7 gigajoules 
per hour (10 million Btu/hour) but less than or 
equal to 107.2 gigajoules per hour (100 million 
Btu/hour) based on the lower heating value of the 
fuel fired and that have commenced construction 
prior to October 3. 1982 are exempt from p~ra
graph (a) of this section. 

(0 Stationary gas tmbines using water or steam 
injection for control of NOx emissions are exempt 
from paragraph (a) when ice fog is deemed a traf~ 
fie hazard by the owner or operator of the gas tur
bine. 

(g) Emergency gas turbines, military gas tur
bines for use in other than a garrison facility, mili
tary gas turbines installed for use as military train
ing facilities, and fire fighting gas turbines are ex
empt from paragraph (a) of this section. 

(h) Stationary gas tmbines engaged by manufac
turers in research and development of equipment 
for both gas turbine emission control techniques 
and gas turbine efficiency improvements are ex
empt from paragraph (a) on a case-by-case basis 
as determined by the Administrator. 

(i) Exemptions from the requirements of para
graph (a) of this section will be granted on a case
by-case basis as determined by the Administrator 
in specific geographical areas where mandatory 
water restrictions are required by governmental 
agencies because of drought conditions. These ex
emptions will be allowed only while the manda
tory water restrictions are in effect. 

G) Stationary gas turbines with a heat input at 
peak load greater than 107.2 gigajoules per hour 
that commenced construction, modification, or re
construction between the dates of October 3, 1977, 
and January 27, 1982, and were required in the 
September 10, 1979, FEDERAL REGISTER (44 FR 
52792) to comply with paragraph (a)(l) of this 
section, except electric utility stationary gas tur
bines, are exempt from paragraph (a) of this sec
tion. 

(k) Stationary gas turbines with a heat input 
greater than or equal to I 0. 7 gigajoules per hour 
(10 million Btu/hour) when fired with natural gas 
are exempt from paragraph (a)(2) of this section 
when being fired with an emergency fuel. 

(I) Regenerative cycle gas turbines with a heat 
input Jess than or equal to 107.2 gigajoules per 



hour (100 million Btu/hour) are exempt from para
graph (a) of this section. 

[44 FR 5~798, Sept. 10, 1979, as amended at 47 FR 
3770, Jan. 27. 19821 

§ 60.333 Standard for sulfur dioxide. 

On and after the date on which the performance 
test required to be conducted by § 60.8 is com
pleted, every owner or operator subject to the pro
vision of this subpart shall comply with one or the 
other of the following conditions: 

(a) No owner or operator subject to the provi
sions of this subpart shall cause to be discharged 
into the atmosphere from any stationary gas tur
bine any gases which contain sulfur dioxide in ex
cess of 0.015 percent by volume at 15 percent ox
ygen and on a dry basis. 

(b) No owner or operator subject to the provi
sions of this subpart shall burn in any stationary 
gas turbine any fuel which contains sulfur in ex
cess of 0.8 percent by weight. 

144 FR 52798, Sept. 10, 19791 

§ 60.334 Monitoring of operations. 

(a) The owner or operator of any stationary gas 
turbine subject to the provisions of this subpart 
and using water injection to control NOx emis
sions shall install and operate a continuous mon
itoring system to monitor and record the fuel con
sumption and the ratio of water to fuel being fired 
in the turbine. This system shall be accurate to 
within ±5.0 percent and shall be approved by the 
Administrator. 

(b) The owner or operator of any stationary gas 
turbine subject to the provisions of this subpart 
shall monitor sulfur content and nitrogen content 
of the fuel being fired in the turbine. The fre
quency of determination of these values shall be 
as follows: 

(1) If the turbine is supplied its fuel from a bulk 
storage tank, the values shall be determined on 
each occasion that fuel is transferred to the storage 
tank from any other source. 

(2) If the turbine is supplied its fuel without in
termediate bulk storage the values shall be deter
mined and recorded daily. Owners, operators or 
fuel vendors may develop custom schedules for 
determination of the values based on the design 
and operation of the affected facility and the char
acteristics of the fuel supply. These custom sched
ules shall be substantiated with data and must be 
approved by the Administrator· before they can be 
used to comply with paragraph (b) of this section. 

(c) For the purpose of reports required under 
§ 60.7(c), periods of excess emissions that shall be 
reported are defined as follows: 

(1) Nitrogen oxides. Any one-hour period during 
which the average water-to-fuel ratio, as measured 
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by the continuous monitoring system, falls below 
the water-to-fuel ratio determined to demonstrate 
compliance with § 60.332 by the performance test 
required in § 60.8 or any period during which the 
fuel-bound nitrogen of the fuel is greater than the 
maximum nitrogen content allowed by the fuel
bound nitrogen allowance used during the per
formance test required in § 60.8. Each report shall 
include the average water-to-fuel ratio, average 
fuel consumption, ambient conditions, gas turbine 
load, and nitrogen content of the fuel during the 
period of excess emissions, and the graphs or fig
ures developed under § 60.335(a). 

(2) Sulfur dioxide. Any daily period during 
which the sulfur content of the fuel being fired in 
the gas turbine exceeds 0.8 percent. 

(3) Ice fog. Each period during which an ex
emption provided in § 60.332(g) is in effect shall 
be reported in writing to the Administrator quar
terly. For each period the ambient conditions exist
ing during the period, the date and time the air 
pollution control system was deactivated, and the 
date and time the air pollution control system was 
reactivated shall be reported. All quarterly reports 
shall be postmarked by the 30th day following the 
end of each calendar quarter. 

(4) Emergency fuel. Each period during which 
an exemption provided in § 60.332(k) is in effect 
shall be included in the report required in 
§ 60.7(c). For each period, the type, reasons, and 
duration of the firing of the emergency fuel shall 
be reported. 

144 FR 52798, Sept. 10, 1979, as amended at 47 FR 
3770, Jan. 27, 1982] 

§ 60.335 Test methods and procedures. 

(a) To compute the nitrogen oxides emissions, 
the owner or operator shall use analytical methods 
and procedures that are accurate to within 5 per
cent and are approved by the Administrator to de
termine the nitrogen content of the fuel being 
fired. 

(b) In conducting the performance tests required 
in § 60.8, the owner or operator shall use as ref
erence methods and procedures the test methods in 
appendix A of this part or other methods and pro
cedures as specified in this section, except as pro
vided for in § 60.8(b). Acceptable alternative 
methods and procedures are given in paragraph <0 
of this section. 

(c) The owner or operator shall determine com
pliance with the nitrogen oxides and sulfur dioxide 
standards in §§ 60.332 and 60.333(a) as follows: 

(I) The nitrogen oxides emission rate (NOx) 
shall be computed for each run using the follow
ing equation: 

NOx=(NOxo) (P,/P0)o.s el9(llo--(J.00633) (288"Kffa) !.53 

where: 
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NOx:::emission rate of NO.~ at 15 percent 01 and ISO 
standard ambient conditions, volume percent. 

NOxo=observed NO,.. concentration, ppm by volume. 
P,.:=reference combustor inlet absolute pressure at I 01.3 

kilopascals ambient pressure, mm Hg. 
Po=observed combustor inlet absolute pressure at test, mm 

Hg. 
Ho=Observed humidity of ambient air, g H20/g air. 
e=transcendental constant, 2. 718. 
T~=ambient temperature, °K. 

(2) The monitoring device of § 60.334(a) shall 
be used to determine the fuel consumption and the 
water-to-fuel ratio necessary to comply with 
§ 60.332 at 30, 50, 75, and 100 percent of peak 
load or at four points in the normal operating 
range of the gas turbine, including the minimum 
point in the range and peak load. All loads shall 
be corrected to ISO conditions using the appro
priate equations supplied by the manufacturer. 

{3) Method 20 shall be used to determine the 
nitrogen oxides, sulfur dioxide, and oxygen con
centrations. The span values shall be 300 ppm of 
nitrogen oxide and 21 percent oxygen. The NO" 
emissions shall be determined at each of the load 
conditions specified in paragraph (c)(2) of this 
section. 

(d) The owner or operator shall determine com
pliance with the sulfur content standard in 
§60.333(b) as follows: ASTM D 2880-71 shall be 
used to determine the sulfur content of liquid fuels 
and ASTM D 1072-80, D 3031-81, D 4084-82, 
or D 3246-81 shall be used for the sulfur content 
of gaseous fuels (incorporated by reference-see 
§ 60.17). The applicable ranges of some ASTM 
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methods mentioned above are not adequate to 
measure the levels of sulfur in some fuel gases. 
Dilution of samples before analysis (with verifica
tion of the dilution ratio) may be used, subject to 
the apprcval of the Administrator. 

(e) To meet the requirements of § 60.334(b), the 
owner or operator shall use the methods specified 
in paragraphs (a) and (d) of this section to deter
mine the nitrogen and sulfur contents of the fuel 
being burned. The analysis may be performed by 
the owner or operator, a service contractor retained 
by the owner or operator, the fuel vendor, or any 
other qualified agency. 

(f) The owner or operator may use the follow
ing as alternatives to the reference methods and 
procedures specified in this section: 

(l) Instead of using the equation in paragraph 
(b )(1) of this section, manufacturers may develop 
ambient condition correction factors to adjust the 
nitrogen oxides emission level measured by the 
performance test as provided in § 60.8 to ISO 
standard day conditions. These factors are devel
oped for each gas turbine model they manufacture 
in terms of combustion inlet pressure, ambient air 
pressure, ambient air humidity, and ambient air 
temperature. They shall be substantiated with data 
and must be approved for use by the Adminis
trator before the initial performance test required 
by § 60.8. Notices of approval of custom ambient 
condition correction factors will be published in 
the FEDERAL REGISTER. 

[54 FR 6675, Feb. 14, 1989, as amended at 54 FR 27016, 
June 27, 1989] 
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Subpart De-Standards of Per
formance for Small Industrial
Commercial-Institutional Steam 
Generating Units 

SOURCE: 55 FR 37683, Sept. 12, 1990, unless other
wise noted. 

§ 60.40c Applicability and delegation of 
authority. 

(a) Except as provided in paragraph (d) of this 
section, the affected facility to which this subpart 
applies is each steam generating unit for which 
construction, modification, or reconstruction is 
commenced after June 9, 1989 and that has a max~ 
imum design heat input capacity of 29 megawatts 
(MW) (100 million Btu per hour (Btu/hr)) or less, 
but greater than or equal to 2.9 MW (I 0 million 
Btu!hr). 

(b) In delegating implementation and enforce
ment authority to a State under section I ll(c) of 
the Clean Air Act, §60.48c(a)(4) shall be retained 
by the Administrator and not transferred to a State. 

(c) Steam generating units which meet the ap
plicability requirements in paragraph (a) of this 
section are not subject to the sulfur dioxide (S0 2) 

or particulate matter (PM) emission limits, per
formance testing requirements, or monitoring re
quirements under this subpart (§§ 60.42c, 60.43c, 
60.44c, 60.45c, 60.46c, or 60.47c) during periods 
of combustion research, as defined in § 60.4lc. 

(d) Any temporary change to an existing steam 
generating unit for the purpose of conducting com
bustion research is not considered a modification 
under § 60.14. 

[55 FR 37683, Sept. 12, 1990, as amended at 61 FR 
20736, May 8, 1996} 

§ 60.41c Definitions. 

As used in this subpart, all terms not defined 
herein shall have the meaning given them in the 
Clean Air Act and in subpart A of this part. 

Annual capacity factor means the ratio between 
the actual heat input to a steam generating unit 
from an individual fuel or combination of fuels 
during a period of 12 consecutive calendar months 
and the potential heat input to the steam generat
ing unit from all fuels had the steam generating 
unit been operated for 8,760 hours during that 12-
month period at the maximum design heat input 
capacity. In the case of steam generating units that 
are rented or leased, the actual heat input shall be 
determined based on the combined heat input from 
all operations of the affected facility during a pe
riod of 12 consecutive calendar months. 

Coal means all solid fuels classified as anthra
cite, bituminous, subbituminous, or lignite by the 
American Society for Testing and Materials in 
ASTM 0388-77, ''Standard Specifica_tion for 

Classification of Coals by Rank" (incorporated by 
reference-see § 60.17); coal refuse; and petro
leum coke. Synthetic fuels derived from coal for 
the purpose of creating useful heat, including but 
not limited to solvent-refined coal, gasified coal, 
coal-oil mixtures, and coal-water mixtures, are in
cluded in this definition for the purposes of this 
subpart. 

Coal refuse means any by-product of coal min
ing or coal cleaning operations with an ash content 
greater than 50 percent (by weight) and a heating 
value less than 13,900 kilojoules per kilogram (kJ/ 
kg) (6,000 Btu per pound (Btullb) on a dry basis. 

Cogeneration steam generating unit means a 
steam generating unit that simultaneously produces 
both electrical (or mechanical) and thermal energy 
from the same primary energy source. 

Combined cycle system means a system in 
which a separate source (such as a stationary gas 
turbine, internal combustion engine, or kiln) pro
vides exhaust gas to a steam generating unit. 

Combustion research means the experimental 
firing of any fuel or combination of fuels in a 
steam generating unit for the purpose of conduct
ing research and development of more efficient 
combustion or more effective prevention or control 
of air pollutant emissions from combustion, pro
vided that, during these periods of research and 
development, the heat generated is not used for 
any purpose other than preheating combustion air 
for use by that steam generating unit (i.e., the heat 
generated is released to the atmosphere without 
being used for space heating, process heating, 
driving pumps, preheating combustion air for other 
units, generating electricity, or any other purpose). 

Conventional technology means wet flue gas 
desulfurization technology, dry flue gas 
desulfurization technology, atmospheric fluidized 
bed combustion technology, and oil 
hydrodesulfurization technology. 

Distillate oil means fuel oil that complies with 
the specifications for fuel oil numbers 1 or 2, as 
defined by the American Society for Testing and 
Materials in ASTM 0396-78, "Standard Speci
fication for Fuel Oils" (incorporated by ref
erence-see § 60.17). 

Dry flue gas desulfurization technology means a 
sulfur dioxide (S~) control system that is located 
between the steam generating unit and the exhaust 
vent or stack, and that removes sulfur oxides from 
the combustion gases of the steam generating unit 
by contacting the combustion gases with an alka
line slurry or solution and fanning a dry powder 
material. This definition includes devices where 
the dry powder material is subsequently converted 
to another form. Alkaline reagents used in dry flue 
gas desulfurization systems include, but are not 
limited to, lime and sodium compounds. 
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Duct burner means a device that combusts fuel 
and that is placed in the exhaust duct from another 
source (such as a stationary gas turbine, internal 
combustion engine, kiln, etc.) to allow the firing 
of additional fuel to heat the exhaust gases before 
the exhaust gases enter a steam generating unit. 

Emerging technology means any S02 control 
system that is not defined as a conventional tech
nology under this section, and for which the owner 
or operator of the affected facility has received ap
proval from the Administrator to operate as an 
emerging technology under § 60.48c(a)(4). 

Federally enforceable means all limitations and 
conditions that are enforceable by the Adminis
trator, including the requirements of 40 CFR Parts 
60 and 61, requirements within any applicable 
State implementation plan, and any permit require
ments established under 40 CFR 52.21 or under 40 
CFR 51.18 and 40 CFR 51.24. 

Fluidized bed combustion technology means a 
device wherein fuel is distributed onto a bed (or 
series of beds) of limestone aggregate (or other 
sorbent materials) for combustion; and these mate
rials are forced upward in the device by the flow 
of combustion air and the gaseous products of 
combustion. Fluidized bed combustion technology 
includes, but is not limited to, bubbling bed units 
and circulating bed units. 

Fuel pretreatment means a process that removes 
a portion of the sulfur in a fuel before combustion 
of the fuel in a steam generating unit. 

Heat input means heat derived from combustion 
of fuel in a steam generating unit and does not in
clude the heat derived from preheated combustion 
air, recirculated flue gases, or exhaust gases from 
other sources (such as stationary gas turbines, in
ternal combustion engines, and kilns). 

Heat transfer medium means any material that 
is used to transfer heat from one point to another 
point. 

Maximum design heat input capacity means the 
ability of a steam generating unit to combust a 
stated maximum amount of fuel (or- combination 
of fuels) on a steady state basis as determined by 
the physical design and characteristics of the 
steam generating unit. 

Natural gas means (I) a naturally occurring 
miXture of hydrocarbon and nonhydrocarbon gases 
found in geologic formations beneath the earth's 
surface, of which the principal constituent is meth
ane, or (2) liquefied petroleum (LP) gas, as de
fined by the American Society for Testing and 
Materials in ASlM 01835-86, "Standard Speci
fication for Liquefied Petroleum Gases" (incor
porated by reference-see § 60.17). 

Noncontinemal area means the State of Hawaii, 
the Virgin Islands, Guam, American Samoa, the 
Commonwealth of Puerto Rico, or the Northern 
Mariana Islands. 

Oil means crude oil or petroleum, or a liquid 
fuel derived from crude oil or petroleum, including 
distillate oil and residual oil. 

Potential sulfur dioxide emission rate means the 
theoretical SOz emissions (nanograms per joule 
fng/Jl, or pounds per million Btu [lb/million Btu] 
heat input) th<tt would result from combusting fuel 
in an uncleaned state and without using emission 
control systems. 

Process heater means a device that is primarily 
used to heat a material to initiate or promote a 
chemical reaction in which the material partici
pates as a reactant or catalyst. 

Residual oil means crude oil, fuel oil that does 
not comply with the specifications under the defi
nition of distillate oil, and all fuel oil numbers 4, 
5, and 6. as defined by the American Society for 
Testing and Materials in ASTM D396-78, "Stand~ 
ard Specification for Fuel Oils" (incorporated by 
reference-see § 60.17). 

Steam generating unit means a device that com
busts any fuel and produces steam or heats water 
or any other heat transfer medium. This term in
cludes any duct burner that combusts fuel and is 
part of a combined cycle system. This term does 
not include process heaters as defined in this sub
part. 

Steam generating unit operating day means a 
24-hour period between 12:00 midnight and the 
following midnight during which any fuel is com
busted at any time in the steam generating unit. It 
is not necessary for fuel to be combusted continu
ously for the entire 24-hour period. 
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Wet jlue gas desulfurization technology means 
an S02 control system that is located between the 
steam generating unit and the exhaust vent or 
stack, and that removes sulfur oxides from the 
combustion gases of the steam generating unit by 
contacting the combustion gases with an alkaline 
slurry or solution and forming a liquid material. 
This definition includes devices where the liquid 
material is subsequently converted to another 
form. Alkaline reagents used in wet flue gas 
desulfurization systems include, but are not limited 
to, lime, limestone, and sodium compounds. 

Wet scrubber system means any emission con
trol device that mixes an aqueous stream or slurry 
with the exhaust gases from a steam generating 
unit to control emissions of particulate matter 
(PM) or S02 . 

Wood means wood, wood residue, bark, or any 
derivative fuel or residue thereof, in any form, in~ 
eluding but not limited to sawdust, sanderdust, 
wood chips, scraps, slabs, millings, shavings, and 
processed pellets made from wood or other forest 
residues. 

[55 FR 37683, Sept. 12, 1990, as amended at 61 FR 
20736, May 8, 1996] 



§ 60.42c Standard for sulfur dioxide. 

(a) Except as provided in paragraphs (b), (c), 
and (e) of this section, on and after the date on 
which the initial performance test is completed or 
required lO be completed under § 60.8 of this part, 
whichever date comes first, the owner the operator 
of an affected facility that combusts only coal 
shall neither: (1) cause to be discharged into the 
atmosphere from that affected facility any gases 
that contain S02 in excess of lO percent (0. 10) of 
the potential SOz emission rate (90 percent reduc
tion); nor (2) cause to be discharged into the at
mosphere from that affected facility any gases that 
contain S02 in excess of 520 ng/J ( 1.2 Ib/million 
Btu) heat input. If coal is combusted with other 
fuels, the affected facility is subject to the 90 per
cent S02 reduction requirement specified in this 
paragraph and the emission limit is determined 
pursuant to paragraph (e)(2) of this section. 

(b) Except as provided in paragraphs (c) and (e) 
of this section, on and after the date on which the 
initial performance test is completed or required to 
be completed under § 60.8 of this part, whichever 
date comes first, the owner or operator of an af
fected facility that: 

(I) Combusts coal refuse alone in a fluidized 
bed combustion steam generating unit shall nei
ther: 

(i) Cause to be discharged into the atmosphere 
from that affected facility any gases that contain 
·so2 in excess of 20 percent (0.20) of the potential 
S02 emission rate (80 percent reduction); nor 

(ii) Cause to be discharged into the atmosphere 
from that affected facility any gases that contain 
S02 in excess of 520 ng/J (1.2 lb/million Btu) heat 
input. If coal is fired with coal refuse, the affected 
facility is subject to paragraph (a) of this section. 
If oil or any other fuel (except coal) is fired with 
coal refuse, the affected facility is subject to the 
90 percent SOz reduction requirement specified in 
paragraph (a) of this section and the emission limit 
determined pursuant to paragraph (e)(2) of this 
section. 

(2) Combusts only coal and that uses an emerg
ing technology for the control of S02 emissions 
shall neither: 

(i) Cause to be discharged into the atmosphere 
from that affected facility any gases that contain 
so2 in excess of 50 percent (0.50) of the potential 
S02 emission rate (50 percent reduction): nor 

(ii) Cause to be discharged into the atmosphere 
from that affected facility any gases that contain 
S02 in excess of 260 ng/J (0.60 Jb/million Btu) 
heat input. If coal is combusted with other fuels, 
the affected facility is subject to the 50 percent 
S02 reduction requirement specified in this para
graph and the emission limit detennined pursuant 
to paragraph (e)(2) of this section. 
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(c) On and after the date on which the initial 
performance test is completed or required to be 
completed under § 60.8 of this part, whichever 
date comes first, no owner or operator of an af
fected facility that combusts coal, alone or in com
bination with any other fuel, and is listed in para
graphs (c)(l), (2), (3), or (4) of this section shall 
cause to be discharged into the atmosphere from 
that affected facility any gases that contain so2 in 
excess of the emission limit determined pursuant 
to paragraph (e)(2) of this section. Percent reduc
tion requirements are not applicable to affected fa
cilities under this paragraph. 

(1) Affected facilities that have a heat input ca
pacity of 22 MW (75 million Btu!hr) or less. 

(2) Affected facilities that have an annual ca
pacity for coal of 55 percent (0.55) or less and are 
subject to a Federally enforceable requirement lim
iting operation of the affected facility to an annual 
capacity factor for coal of 55 percent (0.55) or 
less. 

(3) Affected facilities located in a noncontinen
tal area. 

(4) Affected facilities that combust coal in a 
duct burner as part of a combined cycle system 
where 30 percent (0.30) or less of the heat enter
ing the steam generating unit is from combustion 
of coal in the duct burner and 70 percent (0.70) 
or more of the heat entering the steam gen 
erating unit is from exhaust gases entering the 
duct burner. 

(d) On and after the date on which the initial 
performance test is completed or required to be 
completed under § 60.8 of this part, whichever 
date comes first, no owner or operator of an af
fected facility that combusts oil shall cause to be 
discharged into the atmosphere from that affected 
facility any gases that contain S02 in excess of 
215 ng/J (0.50 lb/million Btu) heat input; or, as an 
alternative, no owner or operator of an affected fa
cility that combusts oil shall combust oil in the af
fected facility that contains greater than 0.5 weight 
percent sulfur. The percent reduction requirements 
are not applicable to affected facilities under this 
paragraph. 

(e) On and after the date on which the initial 
perfonnance test is completed or required to be 
completed under § 60.8 of this part, whichever 
date comes first, no owner or operator of an af
fected facility that combusts coal, oil, or coal and 
oil with any other fuel shall cause to be dis
charged into the atmosphere from that affected fa
cility any gases that contain S02 in excess of the 
following: 

(1) The percent of potential SOz emission rate 
required under paragraph (a) or (b)(2) of this sec
tion, as applicable, for_ any affected facility that 

(i) Combusts coal in combination with any other 
fuel, 
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{ii) Has a heat input capacity greater than 22 
MW (75 million Btu/hr), and 

(iii) Has an annual capacity factor for coal 
greater than 55 percent (0.55); and 

(2) The emission limit detennined according to 
the following formula for any affected facility that 
combusts coal, oil, or coal and oil with any other 
fuel: 

E.,:::(KaH~+K~Hh+KcHc)/H~+Hb+Hc) 
where: 

E~ is the S02 emission limit, expressed in ng/J or lb/ 
million Btu heat input, 

Ka is 520 ng/J (1.2 Jb/million Btu), 
Kt> is 260 ng/J (0.60 lb/million Btu), 
Kr is 215 ng/J (0.50 Jh/million Rw), 
Ha is the heat input from the combustion of coal, ex

cept coal combusted in an affected facility subject to 
paragraph (b)(2) of this section, in Joules (J) [million 
Btu] 

Hh is the heat input from the combustion of coal in 
an affected facility subject to paragraph (b)(2) of this 
section, in J (million Btu) · 

He is the heat input from the combustion of oil, in J 
(million Btu). 

(f) Reduction in the potential S02 emission rate 
through fuel pretreatment is not credited toward 
the percent reduction requirement under paragraph 
(b)(2) of this section unless: 

( l) Fuel pretreatment results in a 50 percent 
(0.50) or greater reduction in the potential so2 
emission rate; and 

(2) Emissions from the pretreated fuel (without 
either combustion or post-combustion S02 control) 
are equal to or less than the emission limits speci
fied under paragraph (b )(2) of this section. 

(g) Except as provided in paragraph (h) of this 
section, compliance with the percent reduction re
quirements, fuel oil sulfur limits, and emission 
limits of this section shall be determined on a 30-
day rolling average basis. 

(h) For affected facilities listed under para
graphs (h)(l), (2), or (3) of this section, compli
ance with the emission limits or fuel oil sulfur 
limits under this section may be determined based 
on a certification from the fuel supplier, as de
scribed under § 60.48c(t)(l), (2), or (3), as applica
ble. 

(1) Distillate oil-fired aff!Xted facilities with 
heat input capacities between 2.9 and 29 MW (10 
and 100 million Btulhr). 

(2) Residual oil-fired affected facilities with 
heat input capacities between 2.9 and 8.7 MW (10. 
and 30 million Btu/hr). 

(3) Coal-fired facilities with heat input capac~ 
ities between 2.9 and 8.7 MW (10 and 30 million 
Btulhr). 

(i) The S02 emission limits, fuel oil sulfur lim
its, and percent reduction requirements under this 
section apply at all times, including periods of 
startup, shutdown, and malfunction. 
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G) Only the heat input supplied to the affected 
facility from the combustion of coal and oil is 
counted under this section. No credit is provided 
for the heat input to the affected facility from 
wood or other fuels or for heat derived from e.t
haust gases from other sources, such as stationary 
gas turbines, internal combustion engines, and 
kilns. 

§ 60.43c Standard for particulate mat
ter. 

(a) On and after the date on which the initial 
performance test is completed or required to be 
completed under §60.8 of thi.s !Jail, whidt~v~r 
date comes first, no owner or operator of an af
fected facility that combusts coal or combusts 
mixtures of coal with other fuels and has a heat 
input capacity of 8.7 MW (30 million Btu/hr) or 
greater, shall cause to be discharged into the at
mosphere from that affected facility any gases that 
contain PM in excess of the following emission 
limits: 

(1) 22 ng/J (0.05 lb/million Btu) heat input if 
the affected facility combusts only coal, or com
busts coal with other fuels and has an annual ca
pacity factor for the other fuels of 10 percent 
(0.10) or less. 

(2) 43 ng/J (0.10 lb/million Btu) heat imput if 
the affected facility combusts coal with other 
fuels, has an annual capacity factor for the other 
fuels greater than 10 percent (0.10), and is subject 
to a federally enforceable requirement limiting op
eration of the affected facility to an annual capac
ity factor greater than I 0 percent (0.1 0) for fuels 
other than coal. 

(b) On and after the date on which the initial 
performance test is completed or required to be 
completed under § 60.8 of this part, whichever 
date comes first, no owner or operator of an af
fected facility that combusts wood or combusts 
mixtures of wood with other fuels (except coal) 
and has a heat input capacity of 8.7 MW (30 mil· 
lion Btu/hr) or greater, shall cause to be dis
charged into the atmosphere from that affected fa
cility any gases that contain PM in excess of the 
following emissions limits: 

(1) 43 ng/J (0.10 lb/million Btu) heat input if 
the affected facility has an annual capacity factor 
for wood greater than 30 percent (0.30); or 

(2) 130 ng/J (0.30 !b/million Btu) heat input if 
the affected facility has an annual capacity factor 
for wood of 30 percent (0.30) or less and is sub
ject to a federally enforceable requirement limiting 
operation of the affected facility to an annual ca
pacity factor for wood of 30 percent (0.30) or less. 

(c) On and after the date on which the initial 
performance test is completed or required to be 
completed under § 60.8 of this part, whichever 



date comes first, no owner or operator of an af
fected facility that combusts coal, wood, or oil and 
has a heat input capacity of 8.7 MW (30 million 
Btu/hr) or greater shall cause to be discharged into 
the atmosphere from that affected facility any 
gases that exhibit greater than 20 percent opacity 
(6-fninute average), except for One 6-minute period 
per hour of not more than 27 percent opacity. 

(d) The PM and opacity standards under this 
section apply at all times, except during periods of 
stanup, shutdown, or malfunction. 

§ 60.44c Compliance 'and performance 
test methods and procedures for 
sulfur dioxide. 

(a) Except as provided in paragraphs (g) and (h) 
of this section and in § 60.8(b), performance tests 
required under § 60.8 shall be conducted following 
the procedures specified in paragraphs (b), (c), (i:l}. 

(e), and (f) of this section, as applicable. Section 
60.8(f) does not apply to this section. The 30-day 
notice required in § 60.8(d) applies only to the ini
tial performance test unless otherwise specified by 
the Administrator. 

(b) The initial performance test required under 
§ 60.8 shall be conducted over 30 consecutive op
erating days of the steam generating unit. Compli
ance with the percent reduction requirements and 
so2 emission limits under § 60.42c shall be deter
mined using a 30-day average. The first operating 
day included in the initial performance test shall 
be scheduled within 30 days after achieving the 
maximum production rate at which the affect facil
ity will be operated, but not later than 180 days 
after the initial startup of the facility. The steam 
generating unit load during the 30-day period does 
not have to be the maximum design heat input ca
pacity, but must be representative of future operat
ing conditions. 

(c) After the initial performance test required 
under paragraph (b) and § 60.8, compliance with 
the percent reduction requirements and S02 emis
sion limits under § 60.42c is based on the average 
percent reduction and the average S02 emission 
rates for 30 consecutive steam generating unit op
erating days. A separate performance test is com
pleted at the end of each steam generating unit op
erating day, and a new 30-day average percent re
duction and so2 emission rate are calculated to 
show compliance with the standard. 

(d) If only coal, only oil, or a mixture of coal 
and oil is combusted in an affected facility, the 
procedures in Method 19 are used to determine the 
hourly S02 emission rate (Eho) and the 30·day av· 
erage S(h emission rate (E..o). The hourly aver
ages used to compute the 30-day averages are ob
tained from the continuous emission monitoring 
system (CEMS). Method 19 shall be used to cal· 
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cu\ate E~o when using daily fuel sampling or 
Method 6B. 

(e) If coal, oil, or coal and oil are combusted 
with other fuels: 

(I) An adjusted Eho (Eho0 ) is used in Equation 
19-19 of Method 19 to compute the adjusted E~o 
(E~0"'). The Ehoo is computed using the following 
formula: 

Et,,"=]Eho·Ew(l·X~:)]/X~: 
when~: 

E1,.,o is the adjusted Et.o. ng/J (lb/million BIU) 
Eho is the hourly S02 emission rate, ng/J (lblmillion 

Btu) 
Ew is the S02 concentration in fuels other than coal 

and oil combusted in the affected facility, as deter
mined by fuel sampling and anaJysis procedures in 
Method 9, ng/J (lb/million Btu). The value Ew for 
each fuel lot is used for each hourly average during 
the time that the lot is being combusted. The owner 
or operator does not have to measure Ew if the 
owner or operator elects to assume Ew=O. 

X~: is the fraction of the total heat input from fuel 
combustion derived from coal and oil, as detennined 
by applicable procedures in Method 19. 

(2) The owner or operator of an affected facility 
that qualifies under the provisions of § 60.42c(c) 
or (d) [where percent reduction is not required] 
does not have to measure the parameters Ew or Xk 
if the owner or operator of the affected facility 
elects to measure emission rates of the coal or oil 
using the fuel sampling and analysis procedures 
under Method 19. 

(f) Affected facilities subject to the percent re· 
duction requirements under § 60.42c(a) or (b) shall 
determine compliance with the so2 emission lim
its under § 60.42c pursuant to paragraphs (d) or (e) 
of this section, and shall determine compliance 
with the percent reduction requirements using the 
following procedures: 

(I) If only coal is combusted, the percent of po
tential so2 emission rate is computed using the 
following formula: 

%P.=IOO(l· %Rgll00)(l·%Rdl00) 
where 
%P~ is the percent of potential S02 emission ra.te, in 

percent 
%R-~' is the S02 removaJ efficiency of the control de

vice as detennined by Method 19, in percent 
%Rr is the S02 removaJ efficiency of fuel 

pretreatment as detennined by Method 19, in percent 

(2) If coal, oil, or coal and oil are combusted 
with other fuels, the same procedures required in 
paragraph (f)(l) of this section are used, except as 
provided for in the following: 

(i) To compute the %Ps, an adjusted %Rg 
(%Rg0 ) is computed from Ea0 ° from paragraph 
(e)(l) of this section and an adjusted average S02 

inlet rate (Ea;0
) using the following formula: 

%Rg"=IOO {l.O·E~0oJE~,o)] 
where: 
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%Rg0 is the adjusted %Rg, in percent 
Eao0 is the adjusted Eao. ng/J (ib/million Btu) 
E~,o is the adjusted average S02 inlet rate, ng/J (lb/ 

million Btu) 

(ii) To compute E~;0 , an adjusted hourly S02 

inlet rate (E11 ; 0 ) is used. The Eh;0 is computed 
using the following formula: 

E~;;"=!Ehi • Ew (I· Xk)]/Xk 
where: 

Eh;0 is the adjusted Eh;, ng/J (lb/million Btu) 
En; is the hourly S02 inlet rate, ng!J (lb/million Btu) 
Ew is the S02 concentration in fuels other than coal 

and oil combusted in the affected facility, as deter
mined by fuel sampling and analysis procedures in 
Method 19, ng/J (lb/million Btu). The value E.., for 
each fuel lot is used for each hourly average during 
the time that the lot is being combusted. The owner 
or operator does not have to measure Ew if the 
owner or operator elects to assume Ew = 0. 

X" is the fraction of the total heat input from fuel 
combustion derived from coal and oil, as detennined 
by applicable procedures in Method 19. 

(g) For oil-fired affected facilities where the 
owner or operator seeks to demonstrate compli
ance with the fuel oil sulfur limits under § 60.42c 
based on shipment fuel sampling, the initial per
formance test shall consist of sampling and ana
lyzing the oil in the initial tank of oil to be fired 
in the steam generating unit to demonstrate that 
the oil contains 0.5 weight percent sulfur or less. 
Thereafter, the owner or operator of the affected 
facility shall sample the oil in the fuel tank after 
each new shipment of oil is received, a~ described 
under § 60.46c(d)(2). 

(h) For affected facilities subject to 
§60.42c(h)(l), (2), or (3) where the owner or op
erator seeks to demonstrate compliance with the 
so2 standards based on fuel supplier certification, 
the performance test shall consist of the certifi
cation, the certification from the fuel supplier, as 
described under § 60.48c(f)(l), (2), or (3), as ap
plicable. 

(i) The owner or operator of an affected facility 
seeking to demonstrate compliance with the so2 
standards under § 60.42c(c)(2) shall demonstrate 
the maximum design heat input capacity of the 
steam generating unit by operating the steam gen
erating unit at this capacity for 24 hours. This 
demonstration shall be made during the initial per
formance test, and a subsequent demonstration 
may be requested at any other time. If the dem
onstrated 24-hour averaged firing rate for the af
fected facility is less than the maximum design 
heat input capacity stated by the manufacturer of 
the affected facility, the demonstrated 24-hour av
erage firing rate shall be used to determine the an
nual capacity factor for the affected facility; other
wise, the maximum design heat input capacity pro
vided by the manufacturer shall be used. 
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U) The owner or operator of an affected facility 
shall use all valid S02 emissions data in calculat
ing %P, and Eho under paragraphs (d), (e), or (f) 
of this section, as applicable, whether or not the 
minimu,n emissions data requirements under 
§ 60.46c(f) are achieved. All valid emissions data, 
including valid data collected during periods of 
startup, shutdown, and malfunction, shall be used 
in calculating %P~ or Eho pursuant to paragraphs 
{d), (e). or {t) of this section, as applicable. 

§ 60.45c Compliance and performance 
test methods and procedures for 
particulate matter. 

(a) The owner or operator of an affected facility 
subject to the PM and/or opacity standards under 
§ 60.43c shall conduct an initial performance test 
as required under § 60.8, and shall conduct subse
quent performance tests as requested by the Ad
ministrator, to determine compliance with the 
standards using the following procedures and ref
erence methods. 

( I ) Method I shall be used to select the sam
pling site and the number of traverse sampling 
points. The sampling time for each run shall be at 
least 120 minutes and the minimum sampling· vol
ume shall be 1.7 dry square cubic meters (dscm) 
[60 dry square cubic feet (dsct)] except that small
er sampling times or volumes may be approved by 
the Administrator when necessitated by process 
variables or other factors. 

(2) Method 3 shall be used for gas analysis 
when applying Method 5, Method 5B, of Method 
17. 

(3) Method 5, Method 5B, or Method 17 shall 
be used to measure the concentration of PM as 
follows: 

{i) Method 5 may be used only at affected fa
cilities without wet scrubber systems. 

(ii) Method 17 may be used at affected facilities 
with or without wet scrubber systems provided the 
stack gas temperature does not exceed a tempera
ture of 160 oc (320 °F). The procedures of Sec
tions 2.1 and 2.3 of Method .5B may be used in 
Method 17 only if Method 17 is used in 
conjuction with a wet scrubber system. Method 17 
shall not be used in conjuction with a wet scrub
ber system if the effluent is saturated or laden 
with water droplets. 

(iii) Method 58 may be used in conjunction 
with a wet scrubber system. 

( 4) For Method 5 or Method 5B, the tempera
ture of the sample gas in the probe and filter hold
er shall be monitored and maintained at 160 oc 
(320 'F). 

(5) For determination of PM emissions, an oxy
gen or carbon dioxide measurement shall be ob
tained simultaneously with each run of Method 5, 



Method SB, or Method 17 by traversing the duct 
at the same sampling location. 

(6) For each run using Method 5, Method 5B, 
or Method 17, the emission rates expressed in ngj 
J (lb/million Btu) heat input shall be determined 
using: . 

(i) The oxygen or carbon dioxide measurements 
and PM measurements obtained under this section, 

(ii) The dry basis F~factor, and 
(iii) The dry basis emission rate calculation pro~ 

cedure contained in Method 19 (appendix A). 
(7) Method 9 (6~minute average of 24 observa

tions) shall be used for determining the opacity of 
stack emissions. 

(b) The owner or operator of an affected facility 
seeking to demonstrate compliance with the PM 
standards under § 60.43c(b)(2) shall demonstrate 
the maximum design heat input capacity of the 
steam generating unit by operating the steam gen~ 
erating unit at this capacity for 24 hours. This 
demonstration shall be made during the initial per~ 
formance test, and a subsequent demonstration 
may be requested at any other time. If the dem~ 
onstrated 24-hour average firing rate for the af~ 

fected facility is less than the maximum design 
heat input capacity stated by the manufacturer of 
the affected facility, the demonstrated 24-hour av~ 
erage firing rate shall be used to determine the an~ 
nual capacity factor for the affected facility; other~ 
wise, the maximum design heat input capacity pro~ 
vided b)r the manufacturer shall be used. 

§ 60.46c Emission moriitoring for sui~ 

fur dioxide 

(a) Except as provided in paragraphs (d) and (e) 
of this section, the owner or operator of an af~ 

fected facility subject to the S02 emission limits 
under § 60.42c shall install, calibrate, maintain, 
and operate a CEMS for measuring S02 con~ 

centrations and either oxygen or carbon dioxide 
concentrations at the outlet of the S02 control de~ 
vice (or the outlet of the steam generating unit if 
no SOz control device is used), and shall record 
the output of the system. The owner or operator 
of an affected facility subject to the percent reduc
tion requirements under § 60.42c shall measure 
SOz concentrations and either oxygen or carbon 
dioxide concentrations at both the inlet and outlet 
of the S02 control device. 

(b) The I ~hour average S02 emission rates 
measured by a CEM shall be expressed in ng/J or 
lb/million Btu heat input and shall be used to cal~ 
culate the average emission rates under § 60.42c. 
Each 1 ~hour average S02 emission rate must be 
based on at least 30 minutes of operation and in
clude at least 2 data points representing two 15~ 

minute periods. Hourly S02 emission rates are not 
calculated if the affected facility is operated less 
than 30 minutes in a l~hour period and are not 
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counted toward determination of a steam generat~ 
ing unit operating day. 

(c) The procedures under § 60.13 shall be fol~ 

lowed for installation, evaluation, and operation of 
the CEMS. 

(I) All CEMS shall be operated in accordance 
with the applicable procedures under Performance 
Specifications 1, 2. and 3 (appendix B). 

(2) Quarterly accuracy determinations and daily 
calibration drift tests shall be performed in accord~ 
ance with Procedure 1 (appendix F). 

(3) For affected facilities subject to the percent 
reduction requirements under § 60.42c, the span 
value of the SOz CEMS at the inlet to the S02 
control device shall be 125 percent of the maxi~ 
mum estimated hourly potential 502 emission rate 
of the fuel combusted, and the span value of the 
502 CEMS at the outlet from the 502 control de~ 
vice shall be 50 percent of the maximum esti~ 

mated hourly potential S02 emission rate of the 
fuel combusted. 

(4) For affected facilities that are not subject to 
the percent reduction requirements of § 60.42c, the 
span value of the 502 CEMS at the outlet from 
the SOz control device (or outlet of the steam gen~ 
erating unit if no SOz control device is ·used) shall 
be 125 percent of the maximum- estimated hourly 
potential S02 emission rate of the fuel combusted. 

(d) As an alternative to operating a CEMS at 
the inlet to the SOz control device (or outlet of the 
steam generating unit if no SOz control device is 
used) as required under paragraph (a) of this sec~ 
tion, an owner or operator may elect to determine 
the average S02 emission rate by sampling the 
fuel prior to combustion. As an alternative to oper~ 
ating a CEM at the outlet from the 502 control 
device (or outlet of the steam generating unit if no 
S02 control device is used) as required under 
paragraph (a) of this section, an owner or operator 
may elect to determine the average S02 emission 
rate by using Method 6B. Fuel sampling shall be 
conducted pursuant to either paragraph (d)(1) or 
(d)(2) of this section. Method 6B shall be con~ 

ducted pursuant to paragraph (d)(3) of this section. 
(1) For affected facilities combusting coal or oil, 

coal or oil samples shall be collected daily in an 
as-fired condition at the inlet to the steam generat
ing unit and analyzed for sulfur content and heat 
content according the Method 19. Method 19 pro~ 
vides procedures for converting these measure
ments into the fonnat to be used in calculating the 
average S02 input rate. 

(2) As an alternative fuel sampling procedure 
for affected facilities combusting oil, oil samples 
may be collected from the fuel tank for each 
steam generating unit immediately after the fule 
tank is filled and before any oil is combusted. The 
owner or operator of the affected facility shall 
analyze the oil sample to determine the sulfur con-
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tent of the oil. If a partially empty fuel tank is re
filled, a new sample and analysis of the fuel in the 
tank would be required upon filling. Results of the 
fuel analysis taken after each new shipment of oil 
is received shall be used as the daily value when 
calculating the 30-day rolling average until the 
next shipment is received. If the fuel analysis 
shows that the sulfm content in the fuel tank is 
greater than 0.5 weight percent sulfur, the owner 
or operator shall ensure that the sulfur content of 
subsequent oil shipments is low enough to cause 
the 30-day rolling average sulfur content to be 0.5 
weight percent sulfur or less. 

(3) Method 6B may be used in lieu of CEMS 
to measure so2 at the inlet or outlet of the so2 
control system. An initial stratification test is re
quired to verify the adequacy of the Method 6B 
sampling location. The stratification test shall con
sist of three paired runs of a suitable S02 and car
bon dioxide measurement train operated at the 
candidate location and a second similar train oper
ated according to the procedures in § 3 .'2. and the 
applicable procedures in section 7 of Performance 
Specification 2 (appendix B). Method 6B, Method 
6A, or a combination of Methods 6 and 3 or 
Methods 6C and 3A are suitable measurement 
techniques. If Method 6B is used for the second 
train, sampling time and timer operation may be 
adjusted for the stratification test as long as an 
adequate sample volume is collected; however, 
both sampling trains are to be operated similarly. 
For the location to be adequate for Method 6B 24-
hour tests, the mean of the absolute difference be
tween the three paired runs must be less than I 0 
percent (0.10). 

(e) The monitoring requirements of paragraphs 
(a) and (d) of this section shall not apply to af
fected facilities subject to § 60.42c(h) (I), (2), or 
(3) where the owner or operatoi of the affected fa
cility seeks to demonstrate compliance with the 
so2 standards based on fuel supplier certification, 
as described under § 60.48c(f) (1), (2), or (3), as 
applicable. 

(f) The owner or operator of an affected facility 
operating a CEMS pursuant to paragraph (a) of 
this section, or conducting as-fired fuel sampling 
pursuant to paragraph (d)( I) of this section, shall 
obtain emission data for at least 75 percent of the 
operating hours in at least 22 out of 30 successive 
steam generating unit operating days. If this mini
mum data requirement is not met with a single 
monitoring system, the owner or operator of the 
affected facility shall supplement the emission data 
with data collected with other monitoring systems 
as approved by the Administrator. 
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§ 60.47c Emission monitoring for par
ticulate matter. 

(a) The owner or operator of an affected facility 
combusting coal, residual oil, or wood that is sub
ject to the opacity standards under § 60.43c shall 
install, calibrate, maintain, and operate a CEMS 
for measuring the opacity of the emissions dis
charged to the atmosphere and record the output 
of the system. 

(b) All CEMS for measuring opacity shall be 
operated in accordance with the applicable proce
dures under Performance Specification 1 (appendix 
B). The span value of the opacity CEMS shall be 
between 60 and 80 percent. 

§ 60.48c Reporting and recordkeeplng 
requirements. 

(a) The owner or operator of each affected facil
ity shall submit notification of the date cf con
struction or reconstruction, anticipated startup, and 
actual startup, as provided by § 60.7 of this part. 
This notification shall include: 

(1) The design heat input capacity of the af
fected facility and identification of fuels to be 
combusted in the affected facility. 

(2) If applicable, a copy of any Fede1ally en
forceable requirement that limits the annual capac
ity factor for any fuel or mixture of fuels under 
§ 60.42c, or § 60.43c. 

(3) The annual capacity factor at which the 
owner or operator anticipates operating the af
fected facility based on all fuels fired and based 
on each individual fuel fired. 

(4) Notification if an emerging technology will 
be used for controlling S02 emissions. The Ad
ministrator will examine the description of the 
control device and will detennine whether the 
technology qualifies as an emerging technology. In 
making this determination, the Administrator may 
require the owner or operator of the affected facil
ity to submit additional information concerning the 
control device. The affected facility is- sl)bject to 
the provisions of §60.42c(a) or (b)(l), unless and 
until this detennination is made by the Adminis· 
trator. 

(b) The owner or operator of each affected fa
cility subject to the so2 emission limits of 
§ 60.42c, or the PM or opacity limits of § 60.43c, 
shall submit to the Administrator the performance 
test data from the initial and any subsequent per
formance tests and, if applicable, the performance 
evaluation of the CEMS using the applicable per
formance specifications in appendix B. 

(c) The owner or operator of each coal-fired, re
sidual oil-fired, or wood-fired affected facility sub
ject to the opacity limits under § 60.43c(c) shall 
submit excess emission reports for any calendar 



quarter for which there are excess emissions from 
the affected facility. If there are no excess emis
sions during the calendar quarter, the owner or op

.erator shall submit a report semiannually stating 
that no excess emissioins occurred during the 
semiannual reporting period. The initial quarterly 
report shall be postmarked by the 30th day of the 
third month following the completion of the initial 
performance test, unless no excess emissions occur 
during that quarter. The initial semiannual report 
shall be postmarked by the 30th day of the sixth 
month following the completion of the initial per
formance test, or following the date of the pre
vious quarterly report, as applicable. Each subse
quent quarterly or semiannual report shall be post
marked by the 30th day following the end of the 
reporting period. 

(d) The owner or operator of each affected fa
cility subject to the S02 emission limits, fuel oil 
sulfur limits, or percent reduction requirements 
under § 60.42c shall submit quarterly reports to the 
Administrator. The initial quarterly report shall be 
postmarked by the 30th day of the third month 
following the completion of the initial perform
ance test. Each subsequenty quarterly report shall 
be postmarked by the 30th day following the end 
of the reporting period. 

(e) The owner or operator of each affected facil
ity subject to the so2 emission limits, fuel oil sul
fur limits, or percent reduction requirements under 
§ 60.43c shall keep records and· submit quarterly 
reports as required under paragraph (d) of this sec
tion, including the following information, as appli
cable. 

(I) Calendar dates covered in the reporting pe
riod. 

(2) Each 30-day average S02 emission rate (ng/ 
J or lb/million Btu), or 30-day average sulfur con
tent (weight percent), calculated during the report
ing period, ending with the last 30-day period in 
the quarter; reasons for any noncompliance with 
the emission standards; and a description of cor
rective actions taken. 

(3) Each 30-day average percent of potential 
so2 emission rate calculated during the reporting 
period, ending with the last 30-day period in the 
quarter; reasons for any noncompliance with the 
emission standards; and a description of corrective 
actions taken. 

(4) Identification of any steam generating unit 
operating days for which so2 or diluent (oxygen 
or carbon dioxide) data have not been obtained by 
an approved method for at least 75 percent of the 
operating hours; justification for not obtaining suf
ficient data; and a description of corrective actions 
taken. 

(5) Identification of any times when emissions 
data have been excluded from the calculation of 
average emission rates; justification for excluding 
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data; and a description of corrective actions taken 
if data have been excluded for periods other than 
those during which coal or oil were not combusted 
in the steam generating unit. 

(6) Identification of the F factor used in calcula
tions, method of determination, and type of fuel 
combusted. 

(7) Identification of whether averages have been 
obtained based on CEMS rather than manual sam
pling methods. 

(8) If a CEMS is used, identification of any 
times when the pollutant concentration exceeded 
the full span of the CEMS. 

(9) If a CEMS is used, description of any modi
fications to the CEMS that could affect the ability 
of the CEMS to comply with Performance Speci
fications 2 or 3 (appendix B). 

(10) If a CEMS is used, results of daily CEMS 
drift tests and quarterly accuracy assessments as 
required under appendix F, Procedure 1. 

(II) If fuel supplier certification is used to dem
onstrate compliance, records of fuel supplier cer
tification as described under paragraph (f)(l), (2), 
or (3) of this section, as applicable. In addition to 
records of fuel supplier certifications, the quarterly 
report shall include a certified statement signed by 
the owner or operator of the affected facility that 
the records of fuel supplier certifications submitted 
represent all of the fuel combusted during the 
quarter. 

(f) Fuel supplier certification shall include the 
following infonnation: 

(I) For distillate oil: 
(i) The name of the oil supplier; and 
(ii) A statement from the oil supplier that the oil 

complies with the specifications under the defini
tion of distillate oil in § 60.41 c. 

(2) For residual oil: 
(i) The name of the oil supplier; 
(ii) The location of the oil when the sample was 

drawn for analysis to determine the sulfur content 
of the oil, specifically including whether the oil 
was sampled as delivered to the affected facility, 
or whether the sample was drawn from oil in stor
age at the oil supplier's or oil refiner's facility, or 
other location; 

(iii) The sulfur content of the oil from which 
the shipment came (or of the shipment itself); and 

(iv) The method used to determine the sulfur 
content of the oil. 

(3) For coal: 
(i) The name of the coal supplier; 
(ii) The location of the coal when the sample 

was collected for analysis to determine the prop
erties of the coal, specifically including whether 
the coal was sampled as delivered to the affected 
facility or whether the sample was collected from 
coal in storage at the mine, at a coal preparation 
plant, at a coal supplier's facility, or at another lo-
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cation. The certification shall include the name of 
the coal mine (and coal seam), coal storage facil
ity, or coal preparation plant (where the sample 
was collected); 

(iii) The results of the analysis of the coal from 
which the shipment came (or of the shipment it
self) including the sulfur content, moisture content, 
ash content, and heat content; and 

(iv) The methods used to determine the prop
erties of the coal. 

(g) The owner or operator of each affected fa
cility shall record and_ maintain records of the 
amounts of each fuel combusted during each day. 
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(h) The owner or operator of each affected fa
cility subject to a Federally enforceable require
ment limiting the annual capacity factor for any 
fuel or mixture of fuels under § 60.42c or § 60.43c 
shall calculate the annual capacity factor individ
ually for each fuel combusted. The annual capacity 
factor is determined on a 12-month rolling average 
basis with a new annual capacity factor calculated 
at the end of the calendar month. 

(i) All records required under this section shall 
be maintained by the owner or operator of the af
fected facility for a period of two years following 
the date of such record. 
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Subpart Db-Standards of Per
formance for Industrial-Com
mercial-Institutional Steam 
Generating Units 

SouRCE: 52 FR 47842. Dec. 16, 1987, unless otherwis'e 
noted. 

§ 60.40b Applicability and delegation 
of authority. 

(a) The affected facility to which this subpart 
applies is each steam generating unit that com
mences construction, modification, or reconstruc
tion after June 19, 1984, and that has a heat input 
capacity from fuels combusted in the steam gener
ating unit of greater than 29 MW (100 million 
Btu/hour). 

(b) Any affected facility meeting the applicabil
ity requirements under paragraph (a) of this sec
tion and commencing construction, modification, 
or reconstruction after June 19, 1984, but on or 
before June 19, 1986, is subject to the following 
standards: 

(I) Coal-fired affected facilities having a heat 
input capacity between 29 and 73 MW (100 and 
250 million Btu/hour), inclusive, are subject to the 
paniculate matter and nitrogen oxides standards 
under this subpart. 

(2) Coal-fired affected facilities having a heat 
input capacity greater than 73 MW (250 million 
Btu/hour) and meeting the applicability require
ments under subpart D (Standards of performance 
for fossil-fuel-fired steam generators; § 60.40) are 
subject to the particulate matter and nitrogen ox
ides standards under this subpart and to the sulfur 
dioxide standards under subpart D (§ 60.43). 

(3) Oil-fired affected facilities having a heat 
input capacity between 29 and 73 MW (100 and 
250 million Btu/hour), inclusive, are subject to the 
nitrogen oxides standards under this subpart. 

(4) Oil-fired affected facilities having a heat 
input capacity greater than 73 MW (250 million 
Btu/hour) and meeting the applicability require
ments under subpart D (Standards of performance 
for fossil-fuel-fired steam generators; § 60.40) are 
also subject to the nitrogen oxides standards under 
this subpart and the particulate matter and sulfur 
dioxide standards under subpart D (§ 60.42 and 
§ 60.43). 

(c) Affected facilities which also meet the appli
cability requirements under subpart J (Standards of 
performance for petroleum refineries; §60.104) are 
subject to the particulate matter and nitrogen ox
ides standards under this subpart and the sulfur di
oxide standards under subpart J (§60.104). 

(d) Affected facilities which also meet the appli
cability requirements under subpart E (Standards 
of performance for incinerators; § 60.50) are sub-
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ject to the nitrogen oxides and particulate matter 
standards under this subpart. 

(e) Steam generating units meeting the applica
bility requirements under subpart Da (Standards of 
performance for electric utility steam generating 
units; § 60.40a) are not subject to this subpart. 

(f) Any change to an existing steam generating 
unit for the sole purpose of com busting gases con
taining TRS as defined under § 60.281 is not con
sidered a modification under §60.14 and the steam 
generating unit is not subject to this subpart. 

(g) In delegating implementation and enforce
ment authority to a State under section lll(c) of 
the Act, the following authorities shall be retained 
by the Administrator and not transferred to a State. 

(I) Section 60.44b(f). 
(2) Section 60.44b(g). 
(3) Section 60.49b(a)(4). 

§60.41b Definitions. 

As used in this subpart, all terms not defined 
herein shall have the meaning given them in the 
Act and in subpart A of this part. 

Annual capacity factor means the ratio between 
the actual heat input to a steam generating unit 
from the fuels listed in § 60.42b(a), § 60.43b(a), or 
§ 60.44b(a), as applicable, during a calendar year 
and the potential heat input to the steam generat
ing unit had it been operated for 8,760 hours dur· 
ing a calendar year at the maximum steady state 
design heat input capacity. In the case of steam 
generating units that are rented or leased, the ac
tual heat input shall be determined based on the 
combined heat input from all operations of the af· 
fected facility in a calendar year. 

Byproduct/waste means any liquid or gaseous 
substance produced at chemical manufacturing 
plants or petroleum refineries (except natural gas, 
distillate oil, or residual oil) and combusted in a 
steam generating unit for heat recovery or for dis
posal. Gaseous substances with carbon dioxide 
levels greater than 50 percent or carbon monoxide 
levels greater than I 0 percent are not byproduct/ 
waste for the purposes of this subpart. 

Chemical manufacturing plants mc;:ans industrial 
plants which are classified by the Department of 
Commerce under Standard Industrial Classification 
(SIC) Code 28. 

Coal means all solid fuels classified as anthra· 
cite, bituminous, subbituminous, or lignite by the 
American Society of Testing and Materials in 
ASTM 0388-77, Standard Specification for Clas
sification of Coals by Rank (IBR-see § 60.17), 
coal refuse, and petroleum coke. Coal·derived syn
thetic fuels, including but not limited to solvent re
fined coal, gasified coal, coal-oil mixtures, and 
coal-water mixtures, are also included in this defi
nition for the purposes of this subpart. 
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Coal refuse means any byproduct of coal min
ing or coal cleaning operations with an ash content 
greater than 50 percent, by weight, and a heating 
value less than 13,900 kJ/kg (6,000 Btullb) on a 
dry basis. 

Combined cycle system means a system -in 
which a separate source, such as a gas turbine, in
ternal combustion engine, kiln, etc., provides ex
haust gas to a heat recovery steam generating unit. 

Conventional technology means wet flue gas 
desulfurization (FGD) technology, dry FGD tech
nology, atmospheric fluidized bed combustion 
technology, and oil hydrodesulfurization tech
nology. 

Distillate oil means fuel oils that contain 0.05 
weight percent nitrogen or less and comply with 
the specifications for fuel oil numbers 1 and 2, as 
defined by the American Society of Testing and 
Materials in ASTM 0396-78, Standard Specifica
tions for Fuel Oils (incorporated by reference-see 
§ 60.17). 

Dry flue gas desulfurization technology means a 
sulfur dioxide control system that is located down
stream of the steam generating unit and removes 
sulfur oxides from the combustion gases of the 
steam generating unit by contacting the combus
tion gases with an alkaline slurry or solution and 
forming a dry powder material. This definition in
cludes devices where the dry powder material is 
subsequently converted to another form. Alkaline 
slurries or solutions used in dry flue gas desulfuri
zation technology include but are not limited to 
lime and sodium. 

Duct burner means a device that combusts fuel 
and that is placed in the exhaust duct from another 
source, such as a stationary gas turbine, internal 
combustion engine, kiln, etc., to allow the firing of 
additional fuel to heat the exhaust gases before the 
exhaust gases enter a heat recovery steain generat
ing unit. 

Emerging technology means any sulfur dioxide 
control system that is not defined as a conven
tional technology under this section, and for which 
the owner or operator of the facility has applied 
to the Administrator and received approval to op
erate as an emerging technology under 
§ 60.49b(a)(4). 

Federally enforceable means all limitations and 
conditions that are enforceable by the Adminis
trator, including the requirements of 40 CFR parts 
60 and 61. requirements within any applicable 
State Implementation Plan, and any permit require
ments established under 40 CFR 52.21 or under 40 
CFR 51.18 and 40 CFR 51.24. 

Fluidized bed combustion technology means 
combustion of fuel in a bed or series of beds (in
cluding but not limited to bubbling bed units and 
circulating bed units) of limestone aggregate (or 
other sorbent materials) in which these materials 
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are forced upward by the flow of combustion air 
and the gaseous products of combustion. 

Fuel pretreatment means a process that removes 
a portion of the sulfur in a fuel before combustion 
of the fuel in a steam generating unit. 

Full capacity means operation of the steam gen
erating unit at 90 percent or more of the maximum 
steady-state design heat input capacity. 

Heat input means heat derived from combustion 
of fuel in a steam generating unit and does not in
clude the heat input from preheated combustion 
air, recirculated flue gases, or exhaust gases from 
other sources, such as gas turbines, internal com
bustion engines, kilns, etc. 

Heat release rate means the steam generating 
unit design heat input capacity (in MW or Btu/ 
hour) divided by the furnace volume (in cubic me
ters or cubic feet); the furnace volume is that vol
ume bounded by the front furnace wall where the 
burner is located, the furnace side waterwall, and 
extending to the level just below or in front of the 
first row of convection pass tubes. 

Heat transfer medium means any material that 
is used to transfer heat from one point to another 
point. 

High heat release rate means a heat release rate 
greater than 730,000 J/sec-mJ (70,000 Btu!hour
ft3). 

Lignite means a type of coal classified as lignite 
A or lignite B by the American Society of Testing 
and Materials in ASTM 0388-77, Standard Speci
fication for Classification of Coals by Rank 
(IBR-see § 60.17). 

Low heat release rate means a heat release rate 
of 730,000 J/sec-mJ (70,000 Btu/hour-ff') or less. 

Mass-feed stoker steam generating unit means a 
steam generating unit where solid fuel is intro
duced directly into a retort or is fed directly onto 
a grate where it is combusted. 

Maximum heat input capacity means the ability 
of a steam generating unit to combust a stated 
maximum amount of fuel on a steady state basis, 
as determined by the physical design and charac
teristics of the steam generating unit. 

Municipal-type solid waste means refuse, more 
than 50 percent of which is waste consisting of a 
mixture of paper, wood, yard wastes, food wastes, 
plastics, leather, rubber, and other combustible ma
terials, and noncombustible materials such as glass 
and rock. 

Natural gas means (1) a naturally occurring 
mixture of hydrocarbon and nonhydrocarbon gases 
found in geologic formations beneath the earth's 
surface, of which the principal constituent is meth
ane; or (2) liquid petroleum gas, as defined by the 
American Society for Testing and Materials in 
ASTM 01835-82, ''Standard Specification for 
Liquid Petroleum Gases" (IBR-see § 60.17). 
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Noncontinental area means the State of Hawaii, 
the Virgin Islands, Guam, American Samoa, the 
CommonWealth of Puerto Rico, or the Northern 
Mariana Islands. 

Oil means crude oil or petroleum or a liquid 
fuel derived from crude oil or petroleum, including 
distillate and residual oil. 

Petroleum refinery means industrial plants as 
classified by the Department of Commerce under 
Standard Industrial Classification (SIC) Code 29. 

Potential sulfur dioxide emission rate means the 
theoretical sulfur dioxide emissions (ng/J, lb/mil~ 

lion Btu heat input) that would result from com~ 
busting fuel in an uncleaned state and without 
using emission control systems. 

Process heater means a device that is primarily 
used to heat a material to initiate or promote a 
chemical reaction in which the material partici
pates as a reactant or catalyst. 

Pulverized coal-fired steam generating unit 
means a steam generating unit in which pulverized 
coal is introduced into an air stream that carries 
the coal to the combustion_ chamber of the steam 
generating unit where it is fired in suspension. 
This includes both conventional pulverized coal
fired and micropulverized coal-fired steam gener
ating units. 

Residual oil means crude oil, fuel oil numbers 
I and 2 that have a nitrogen content greater than 
0.05 weight percent, and all fuel oil numbers 4, 5 
and 6, as defined by the American Society of 
Testing and Materials in ASTM 0396-78, Stand
ard Specifications for Fuel Oils (IBR-see 
§ 60.17). 

Spreader stoker steam generating unit means a 
steam generating unit in which solid fuel is intro
duced to the combustion zone by a mechanism 
that throws the fuel onto a grate from above. 
Combustion takes place both in suspension and on 
the grate. 

Steam generating unit means a device that com
busts any fuel or byproduct/waste to produce 
steam or to heat water or any other heat transfer 
medium. This term includes any municipal-type 
solid waste incinerator with a heat recovery steam 
generating unit or any steam generating unit that 
combusts fuel and is part of a cogeneration system 
or a combined cycle System. This term does not 
include process heaters as they are defined in this 
subpart. 

Steam generating unit operating day means a 
24-hour period between 12:00 midnight and the 
following midnight during which any fuel is com
busted at any time in the steam generating unit. It 
is not necessary for fuel to be combusted continu
ously for the entire 24-hour period. 

Very low sulfur oil means an oil that contains 
no more than 0.5 weight percent sulfur or that, 
when combusted without sulfur dioxide emission 
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control, has a sulfur dioxide emission rate equal to 
or less than 215 ng/J (0.5 lb/million Btu) heat 
input. 

Wet flue gas desulfurization technology means a 
sulfur dioxide control system that is located down
stream of the steam generating unit and removes 
sulfur oxides from the combustion gases of the 
steam generating unit by contacting the combus
tion gas with an alkaline slurry or solution and 
forming a liquid material. This definition applies 
to devices where the aqueous liquid material prod
uct of this contact iS subsequently converted to 
other forms. Alkaline reagents used in wet flue gas 
desulfurization technology include, but are not 
limited to, lime, limestone, and sodium. 

Wet scrubber system means any emission con
trol device that mixes an aqueous stream or slurry 
with the_ exhaust gases from a steam generating 
unit to control emissions of particulate matter or 
sulfur dioxide. 

Wood means wood, wood residue, bark, or any 
derivative fuel or residue thereof, in any form, in
cluding, but not limited to, sawdust, sanderdust, 
wood chips, scraps, slabs, millings, shavings, and 
processed pellets made from wood or other forest 
residues. 

(52 FR 47842, Dec. 16, 1987, as amended at 54 FR 
51819. Dec. 18, 1989] 

§ 60.42b Standard for sulfur dioxide. 

(a) Except as provided in paragraphs (b), (c), 
(d), or G) of this section, on and after the date on 
which the performance test is completed or re
quired to be completed under § 60.8 of this part, 
whichever date comes first, no owner or operator 
of an affected facility that combusts coal or oil 
shall cause to be discharged into the atmosphere 
any gases that contain sulfur dioxide in excess of 
10 percent (0.1 0) of the potential sulfur dioxide 
emission rate (90 percent reduction) and that con
tain sulfur dioxide in excess of the erilission limit 
determined according to the following fonnula: 

E.=(KaHa+KbHb)/(Ha+Hb) 

where: 
E. is the sulfur dioxide emission limit, in ng/J or lb/mil-

Jion Btu heat input, 
K., is 520 ng/J (or 1.2 lb/million Btu), 
Kb is 340 ng/J (or 0.80 lb/million Btu), 
Ha is the heat input from the combustion of coal, in J 

(million Btu), 
Hb -is the heat input from the combustion of oil, in J (mil-

lion Btu). 

Only the heat input supplied to the affected facil
ity from the combustion of coal and oil is counted 
under this section. No credit is provided for the 
heat input to the affected facility from the com
bustion of natural 'gas, wood, municipal-type solid 
waste, or other fuels or heat input to the affected 
facility from exhaust gases from another source, 
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such as gas turbines, internal combustion engines, 
kilns, etc. 

(b) On and after the date on which the perform
ance test is completed or required to be completed 
under § 60.8 of this part, whichever comes first, no 
owner or operator of an affected facility that com
busts coal refuse alone in a fluidized bed combus
tion steam generating unit shall Cause to be dis
charged into the atmosphere any gases that conl<lin 
sulfur dioxide in excess of 20 percent of the po
tential sulfur dioxide emission rate (80 percent re
duction) and that contain sulfur dioxide in excess 
of 520 ng/J (1.2 lb/million Btu) heat input. If coal 
or oil is fired with coal refuse, the affected facility 
is subject to paragrap]l (a) u1 (LI) uf Lhis seetion, 
as applicable. 

(c) On and after the date on which the perform
ance test is completed or is required to be com
pleted under § 60.8 of this part, whichever comes 
first, no owner or operator of an affected facility 
that combusts coal or oil, either alone or in com
bination with any other fuel, and that uses ·an 
emerging technology for the control of sulfur di
oxide emissions, shall cause to be discharged into 
the atmosphere any gases that contain sulfur diox
ide in excess of 50 percent of the potential sulfur 
dioxide emission rate (50 percent reduction) and 
that contain sulfur dioxide in excess of the emis
sion limit determined according to the following 
formula: 

E_,:(K.:Hc+K.:!H<.t)/Hc+Hd) 
where: 
E, is the sulfur dioxide emission limit, expressed in ng/ 

J (lb/million Btu) heat input, 
Kc is 260 ng/J (0.60 lb/million Btu), 
Kd is 170 ng/J (0.40 lb/million Btu), 
He is the heat input from the combustion of coal, J (mil

lion Btu), 
Hd is the heat input from the combustion of oil, J (million 

Btu). 

Only the heat input supplied to the affected facil
ity from the combustion of coal and oil is counted 
under this section. No credit is provided for the 
heat input to the affected facility from the com
bustion of natural gas, wood, municipal-type solid 
waste, or other fuels, or from the heat input to the 
affected facility from exhaust gases from another 
source, such as gas turbines, internal combustion 
engines, kilns, etc. 

(d) On and after the date on which the perform
ance test is completed or required to be completed 
under § 60.8 of this part, whichever comes first, no 
owner or operator of an affected facility listed in 
paragraphs (d) (1), (2), or (3) of this section shall 
cause to be discharged into the_ atmosphere any 
gases that contain sulfur dioxide in excess of 520 
ng/J (1.2 lb/million Btu) heat input if the affected 
facility combusts coal, or 215 ng/J (0.5 lb/million 
Btu) heat input if the affected facility com busts oil 
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other than very low sulfur oil. Percent reduction 
requirements are not applicable to affected facili
ties under this paragraph. 

(I) Affected facilities that have an annual ca
pacity factor for coal and oil of 30 percent (0.30) 
or less and are subject to a Federally enforceable 
permit limiting the operation of the affected_ facil
ity to an annual capacity factor for coal and oil of 
30 percent (0.30) or less; 

(2) Affected facilities located in a 
noncontinental area; or 

(3) Affected facilities combusting coal or oil, 
alone or in combination with any other fuel, in a 
duct burner as part of a combined cycle system 
where 30 percent (0.30) or less of the heat input 
to the steam generating unit is from combustion of 
coal and oil in the duct burner and 70 percent 
(0.70) or more of the heat input to the steam gen
erating unit is from the exhaust gases entering the 
duct burner. 

(e) Except as provided in paragraph (f) of this 
section, compliance with the emission limits, fuel 
oil sulfur limits, and/or percent reduction require
ments under this section are determined on a 30-
day rolling average basis. 

(f) Except as provided in paragraph (j)(2) of this 
section, compliance with the emission limits or 
fuel oil sulfur limits under this section is deter
mined on a 24-hour average basis for affected fa
cilities that (!) have a Federally enforceable per
mit limi~ing the annual capacity factor for oil to 
10 percent or less, (2) combust only very low sul
fur oil, and (3) do not combust any other fuel. 

(g) Except as provided in paragraph (i) of this 
section, the sulfur dioxide emission limits and per
cent reduction requirements under this section 
apply at all times, including periods of startup, 
shutdown, and malfunction. 

(h) Reductions in the potential sulfur dioxide 
emission rate through fuel pretreatment are not 
credited toward the percent reduction requirement 
under paragraph (c) of this section unless: 

(I) Fuel pretreatment results in a 50 percent or 
greater reduction in potential sulfur dioxide emis
sions and 

(2) Emissions from the p~treated fuel (without 
combustion or post combustion sulfur dioxide con
trol) are equal to or less than the emission limits 
specified in paragraph (c) of this section. 

(i) An affected facility subject to paragraph (a), 
(b), or (c) of this section may combust very low 
sulfur oil or natural gas when the sulfur dioxide 
control system is not being operated because of 
malfunction or maintenance of the sulfur dioxide 
control system. 

(j) Percent reduction requirements are not appli
cable to affected facilities combusting only very. 
low sulfur oil. The owner or operator of an af
fected facility combusting very low sulfur oil shall 



demonstrate that the oil meets the definition of 
very low sulfur oil by: (l) Following the perfonn
ance testing procedures as described in § 60.45b(c) 
or § 60.45b(d), and following the monitoring pro
cedures as described in § 60.47b(a) or § 60.47b(b) 
to detennine sulfur dioxide emission rate or fuel 
oil sulfur content; or (2) maintaining fuel receipts 
as described in § 60.49b(r). 

[52 FR 47842, Dec. 16, 1987, as amended at 54 FR 
51819. Dec. 18, 1989] 

§ 60.43b Standard for particulate mat
ter. 

(a) On and after the date on which the initial 
perfonnance test is completed or is required io be 
completed under § 60.8 of this part, whichever 
comes first, no owner or operator of an affected 
facility which combusts coal or combusts mixtures 
o.f coal with other fuels, shall cause to be dis
charged into the atmosphere from that affected fa
cility any gases that contain particulate matter in 
excess of the following emission limits: 

(I) 22 ng/J (0.05 lb/million Btu) heat input, 
(i) If the affected facility combusts only coal, or 
(ii) If the affected facility combusts coal and 

other fuels and has an annual capacity factor for 
the other fuels of I 0 percent (0.1 0) or less. 

(2) 43 ng/J (0.10 lb/million Btu) heat input if 
the· affected facility combusts coal and other fuels 
and has an annual capacity factor for the other 
fuels greater than 10 percent (0.10) and is subject 
to a federally enforceable requirement limiting op
eration of the affected facility to an annual capac
ity factor greater than 10 percent (0.1 0) for fuel~ 
other than coal. 

(3) 86 ng/J (0.20 lb/million Btu) heat input if 
the affected facility combusts coal or coal and 
other fuels and 

(i) Has an annual capacity factor for coal or 
coal and other fuels of 30 percent (0.30) or less, 

(ii) Has a maximum heat input capacity of 73 
MW (250 million Btu/hour) or less, 

(iii) Has a federally enforceable requirement 
limiting operation of the affected facility to an an
nual capacity factor of 30 percent (0.30) or less 
for coal or coal and other solid fuels, and 

(iv) Construction of the affected facility com
menced after June 19, 1984, and before November 
25, 1986. 

(b) On and after the date on which the perfonn
ance test is completed or required to be completed 
under 60.8 of this part, whichever date comes first, 
no owner or operator of an affected facility that 
combusts oil (or mixtures of oil with other fuels) 
and uses a conventional or emerging technology to 
reduce sulfur dioxide emissions shall cause to be 
discharged into the atmosphere from that affected 
facility any gases that contain particulate matter in 
excess of 43 ng/J (0.10 lb/million Btu) heat input. 
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(c) On and after the date on which the initial 
performance test is completed or is required to be 
completed under § 60.8 of this part. whichever 
date comes first, no owner or operator of an af
fected facility that combusts wood, or wood with 
other fuels, except coal, shall cause to be dis
charged from that affected facility any gases that 
contain particulate matter in excess of the follow
ing emission limits: 

(1) 43 ng/J (0.10 lb/million Btu) heat input if 
the affected facility has an annual capacity factor 
greater than 30 percent (0.30) for wood. 

(2) 86 ng/J (0.20 lb/million Btu) heat input if 
(i) The affected facility has an annual capacity 

factor of 30 percent (0.30) or less for wood, 
(ii) Is subject to a federally enforceable require

ment limiting operation of the affected facility to 
an annual capacity factor of 30 percent (0.30) or 
less for wood, and 

(iii) Has a maximum heat input capacity of 73 
MW (250 million Btu/hour) or less. 

(d) On and after the date on which the initial 
performance test is completed or is required to be 
completed under § 60.8 of this part, whichever 
date comes first, no owner or opera1or of an af
fected facility that combusts municipal-type solid 
waste or mixtures of municipal-type solid waste 
with other fuels, shall cause to be discharged into 
the atmosphere from that affected facility any 
gases that contain particulate matter in excess of 
the following emission limits: 

(1) 43 ng/J (0.10 lb/million Btu) heat input, 
(i) If the affected facility combusts only munici

pal-type-solid waste, or 
(ii) If the affected facility combusts municipal

type solid waste and other fuels and has an annual 
capacity factor for the other fuels of 10 percent 
(0.1 0) or less. 

(2) 86 ng/J (0.20 lb/million BtU) heat input if 
the affected facility combusts municipal-type solid 
waste or municipal-type solid waste and other 
fuels; and 

(i) Has an annual capacity factor for municipal
type solid waste and other fuels of 30 percent 
(0.30) or less, 

(ii) Has a maximum heat input capacity of 73 
MW (250 million Btu/hour) or less, 

(iii) Has a federally enforceable requirement 
limiting operation of the affected facility to an an
nual capacity factor of 30 percent (0.30) for mu
nicipal-type solid waste, or municipal-type solid 
waste and other fuels, and 

(iv) Construction of the affected facility com
menced after June 19, 1984, but before November 
25, 1986. 

(e) For the purposes of this section, the annual 
capacity factor is detennined by dividing the ac
tual heat input to the steam generating unit during 
the calendar year from the combustion of coal, 
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wood, or municipal-type solid waste, and other 
fuels, as applicable, by the potential heat input to 
the steam generating unit if the steam generating 
unit_ had been operated for 8,760 hours at the max
imum design heat input capacity. 

(f) On and after the date on which the initial 
performance test is completed or is required to be 
completed under 60.8 of this part, whichever date 
comes first, no owner or operator of an affected 
facility that combusts coal, oil, wood, or mixtures 
of these fuels with any other fuels shall cause to 
be discharged into the atmosphere any gases that 
exhibit greater than 20 percent opacity (6-minute 
average), except for one 6-minute period per hour 
of not more than 27 percent opacity. 

(g) The particulate matter and opacity standards 
apply at all times, except during periods of startup, 
shutdown or malfunction. 

{52 FR 47842, Dec. 16, !987. as amended at 54 FR 
51819, Dec. 18, 1989] 

§ 60.44b Standard for nitrogen oxides. 
(a) Except as provided under paragraph (k) of 

this section, on and after the date on which the 
initial performance test is completed or is required 
to be completed under § 60.8 of this part, which
ever date comes first, no owner or operator of an 
affected facility that is subject to the provisions of 
this section and that combusts only coal, oil, or 
natural gas shall cause to be discharged into the 
atmosphere from that affected facility any gases 
that contain nitrogen oxides (expressed as N02) in 
excess of the following emission limits: 

FueVSteam generating unit type 

(1) Natural gas and distillate oil, except (4): 
(i) Low heat release rate ... 
(ii) High heat release rate . 

(2) Residual oil: 
(i) Low heat release ra1e . 
(if) High heat release rate . 

(3) Coal: 
(i) Mass-feed stoker . 
(ii) Spreader stoker and fluidized bed com-

bustion ........ . 
{iii) Pulverized coal ............ . 
(iv) lignite, except (v) ............. . 
(v) lignite mined in North Dakota, South 

Dakota, or Montana and combusted in a 
slag tap furnace ......... . 

(vi) Coal-derived synthetic fuels .... 
(4) Duct burner used in a combined cycle 

system: 
(i) Natural gas and dist~late o·• . 
(ii) Residual oil ..................... . 

Nitrogen oxide 
emission limits 
ng/J (lb/mfllion 

Btu) {ex
pressed as 
NOz) heat 

input 

43 (0.10) 
86 (0.20) 

130 {0.30) 
170 (0.40) 

210 (0.50) 

260 {0.60) 
300 (0.70) 
260 (0.60) 

340 {0.80) 
210 (0.50) 

86 (0.20) 
170 (0.40) 

(b) Except as provided under paragraph (k) of 
this section, on and after the date on which the 
initial performance test is completed or is required 
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to be completed under § 60.8 of this part, which
ever date comes first, no owner or operator of an 
affected facility that simultaneously combusts mix
tures of coal, oil, or natural gas shall cause to be 
discharged into the atmosphere from that affected 
facility any gases that contain nitrogen oxides in 
excess of a limit determined by use of the follow
ing formula: 

En=[(ELgo Hg.,)+(ELw Hm)+(ELc Hc)]/(H~n+H",+Hc) 
where: 

En is the nitrogen oxides emission limit (expressed as 
N02), ng/J (lb/million Btu) 

ELgo is the appropriate emission limit from paragraph 
(a)(l) for combustion of natural gas or distillate oil, 
ng!J (lb/million Btu) 

Hgo is the heat input from combustion of natural gas or 
distillate oil, 

ELro is the appropriate emission limit from paragraph 
(a)(2) for combustion of residual oil, 

Hm is the heat input from combustion of residual oil, 
ELc is the appropriate emission limit from paragraph 

(a)(3) for combustion of coal, and 
He is the heat input from combustion of coal. 

(c) On and after the date on which the initial 
performance test is completed or is required to be 
completed under § 60.8 of this part, whichever 
comes first, no owner or operator of an affected 
facility that simultaneously combusts coal or oil, 
or a mixture of these fuels with natural gas, and 
wood, municipal-type solid waste, or any other 
fuel shall cause to be discharged into the atmos
phere any gases that contain nitrogen oxides in ex
cess of the emissiori limit for the coal or oil, or 
mixture of these fuels with natural gas combusted 
in the affected facility, as determined pursuant to 
paragraph (a) or (b) of this section, unless the af
fected facility has an annual capacity factor for 
coal or oil, or mixture of these fuels with natural 
gas of 10 percent (0.10) or less and is subject to 
a federally enforceable requirement that limits op
eration of the facility to an annual capacity factor 
of 10 percent (0.10) or less for coal, oil, or a mix~ 
ture of these fuels with natural gas. 

(d) On and after the date on which the initial 
performance test is completed or is required to be 
completed under § 60.8 of this part, whichever 
date comes first, no owner or operator of an af
fected facility that simultaneously combusts natu
ral gas with wood, municipal-type solid waste, or 
other solid fuel, except coal, shall cause to be dis
charged into the atmosphere from that affected fa
cility any gases that contain nitrogen oxides in ex
cess of 130 ng/J (0.30 lb/million Btu) heat input 
unless the affected facility has an annual capacity 
factor for natural gas of 10 percent (0.10) or less 
and is subject to a federally enforceable require
ment that limits operation of the affected facility 
to an annual capacity factor of 10 percent (0.10) 
or less for natural gas. 



(e) On and after the date on which the initial 
performance test is completed or is required to be 
completed under § 60.8 of this part, whichever 
date comes first, no owner or operator of an af
fected facility that simultaneously combusts coal, 
oil, or natural gas with byproduct/waste shall 
cause to be discharged into the atmosphere from 
that affected facility any gases that contain nitro
gen oxides in excess of an emission limit deter
mined by the following formula unless the af
fected facility has an annual capacity factor for 
coal, oil, and natural gas of 10 percent (0.10) or 
less and is subject to a federally enforceable re
quirement which limits operation of the affected 
facility to an annual capacity factor of 10 percent 
(0.1 0) or less: 

En=[(ELgo Hgo)+(ELro H...,)+ (EL.: H.,)j/(Hgo+H,..,+Hc) 

where; 
En is the nitrogen oxides emission limit (expressed as 

N02), ng!J (lb/million Btu) 
ELgo is the appropriate emission limit from paragraph 

(a)(l) for combustion of natural gas or distillate oil, 
ng!J (lb/million Btu). 

Hgo is the heat input from combustion of natural gas, dis
tillate oil and gaseous byproduct/waste, ng!J {lb/mil
lion Btu). 

EL..., is the appropriate emission limit from paragraph 
(a)(2) for combustion of residual oil, ng!J (lb/million 
Btu) 

H..., is the heat input from combustion of residual oil and/ 
or liquid byproduct/waste. 

EL.: is the appropriate emission limit from paragraph 
(a}(3) for combustion of coal, and 

He is the heat input from combustion of coal. 

(f) Any owner or operator of an affected facility 
that combusts byproduct/waste with either natural 
gas or oil may petition the Administrator within 
180 days of the initial startup of the affected facil
ity to establish a nitrogen oxides emission limit 
which shall apply specifically to that affected fa
cility when the byproduct/waste is combusted. The 
petition shall include sufficient and appropriate 
data, as determined by the Administrator, such as 
nitrogen oxides emissions from the affected facil
ity, waste composition (including nitrogen con
tent), and combustion conditions to allow the Ad
ministrator to confirm that the affected facility is 
unable to comply with the emission limits in para
graph (e) of this section and to determine the ap
propriate emission limit for the affected facility. 

(1) Any owner or operator of an affected facil
ity petitioning for a facility-specific nitrogen ox
ides emission limit under this section shall: 

(i) Demonstrate compliance with the emission 
limits for natural gas and distillate oil in paragraph 
(a)( I) of this section or for residual oil in para
graph (a)(2) of this section, as appropriate, by con
ducting a 30-day performance test as provided in 
§60.46b(e). During the performance test only nat-
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ural gas, distillate oil, or residual oil shall be com
busted in the affected facility; and 

(ii) Demonstrate that the affected facility is un
able to comply with the emission limits for natural 
gas and distillate oil in paragraph (a)(l) of this 
section or for residual oil in paragraph (a)(2) of 
this section, as appropriate, when gaseous or liquid 
byproduct/waste is combusted in the affected facil
ity under the same conditions and using the same 
technological system of emission reduction applied 
when demonstrating compliance under paragraph 
(f)(l)(i) of this section. 

(2) The nitrogen oxides emission limits for nat
ural gas or distillate oil in paragraph (a)(l) of this· 
section or for residual oil in paragraph (a)(2) of 
this section, as appropriate, shall be applicable to 
the affected facility until and unless the petition is 
approved by the Administrator. If the petition is 
approved by the Administrator, a facility-specific 
nitrogen oxides emission limit will be established 
at the nitrogen oxides emission level achievable 
when the affected facility is combusting oil or nat
ural gas and byproduct/waste in a manner that the 
Administrator determines to be consistent with 
minimizing nitrogen oxides emissions. 

(g) Any owner or operator of an affected facil
ity that combusts hazardous waste (as defined by 
40 CFR part 261 or 40 CFR part 761) with natural 
gas or oil may petition the Administrator within 
180 days of the initial startup of the affected facil
ity for a waiver from compliance with the nitrogen 
oxides emission limit which applies specifically to 
that affected facility. The petition must include 
sufficient and appropriate data, as determined by 
the Administrator, on nitrogen oxides emissions 
from the affected facility, waste destruction effi
ciencies, waste composition (including nitrogen 
content), the quantity of specific wastes to be 
combusted and combustion conditions to allow the 
Administrator to detennine if the affected facility 
is able to comply with the nitrogen oxides emis
sion limits required by this section. The owner or 
operator of the affected facility shall demonstrate 
that when hazardous waste is combusted in the af
fected facility, thermal destruction efficiency re
quirements for hazardous waste specified in an ap
plicable federally enforceable requirement preclude 
compliance with the nitrogen oxides emission lim
its of this section. The nitrogen oxides emission 
limits for natural gas or distillate oil in paragraph 
(a)(l) of this section or for residual oil.in para
graph (a)(2) of this section, as appropriate, are ap
plicable to the affected facility until and unless the 
petition is approved by the Administrator. (See 40 
CFR 761.70 for regulations applicable to the incin
eration. of materials containing polychlorinated 
biphenyls (PCB"s).) 

(h) For purposes of paragraph (i) of this section, 
the nitrogen oxide standards under this section 
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apply at all times including periods of startup, 
shutdown, or malfunction. 

(i) Except as provided under paragraph G) of 
this section, compliance with the emission limits 
under this section is determined on a 30-day roll
ing average basis. 

G) Compliance with the emission limits under 
this section -is determined on a 24-hour average 
basis for the initial performance test and on a 3-
hour average basis for subsequent performance 
tests- for any affected facilities that: 

(l) Combust, alone or in combiriation, only nat
ural gas, distillate oil, or residual oil with a nitro
gen content of 0.30 weight percent or less; 

(2) Have a combined annual capacity factor of 
l 0 percent or less for natural gas, distillate oil, and 
residual oil with a nitrogen content of 0.30 weight 
percent or less; and 

(3) Are subject to a Federally enforceable re· 
qliirement limiting operation of the affected facil· 
ity to the firing of natural gas, distillate oil, and/ 
or residual oil with a nitrogen content of 0.30 
weight percent or less and limiting operation of 
the affected facility to a combined annual capacity 
factor of 10 percent or less for natural gas, dis· 
tillate oil, and residual oil and a nitrogen content 
of 0.30 weight percent or less. 

(k) Affected facilities that meet the criteria de
scribed in paragraphs G) (1), (2), and (3) of this 
section, and that have a heat input capacity of 73 
MW (250 million Btu/hour) or less, are not subject 
to the nitrogen oxides emission limits under this 
section. 

[52 FR 47842, Dec. 16, 1987, as amended at 54 FR 
5182.5, Dec. 18, 1989] 

§ 60.45b Compliance and perfonnance 
test methods and procedures for 
sulfur dioxide. 

(a) The sulfur dioxide emission standards under 
§ 60.42b apply at all times. 

(b) In conducting the performance tests required 
under § 60.8, the ·owner or operator shall use the 
methods and procedures in appendix A of this part 
or the methods and procedures as specified in this 
section; except as provided in § 60.8(b ). Section 
60.8(t) does not apply to this section. ·The 3Q.day 
notice required in § 60.8(d) applies only to the ini· 
tial performance test unless otherwise specified by 
the Administrator. 

(c) The owner or operator of an affected facility 
shall conduct performance tests to determine com· 
pliance with the percent of potential sulfur dioxide 
emission rate (% Ps) and the sulfur dioxide emis· 
sion rate (Es) pursuant to § 60.42b following the 
procedures listed below, except as provided under 
paragraph (d) of this section. 

(1) The initial performance test shall be con· 
ducted over the first 30 consecutive operating days 
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of the steam generating unit: Compliance with the ' 
sulfur dioxide standards shall be determined using 
a 30·day average. The first operating day included 
in the initial performance test shall be scheduled 
within 30 days after achieving the maximum pro· 
duction rate at which the affected facility will be 
operated, but not later than 180 days after initial 
startup of the facility. 

(2) If only coal or only oil is combusted, the 
following procedures are used: 

(i) The procedures in Method 19 are used to de· 
termine the hourly sulfur dioxide emission rate 
(E110) and the 30·day average emission rate (Eao). 
The hourly averages used to compute the 30-day 
averages are obtained from the continuous emis· 
sion monitoring system of§ 60.47b (a) or (b). 

(ii) The percent of potential sulfur dioxide emis· 
sion rate (% P,) emitted to the atmosphere is com· 
puted using the fo!lowing formula: 

% P~:=:IOO (I·% R/IOOl(l·% Rr/100) 

where: 
% Rg is the sulfur dioxide removal efficiency of the con· 

trol device as determined by Method 19, in percent. 
% Rr is the sulfur dioxide removal efficiency of fuel 

pretreatment as determined by Method 19, in per· 
cent. 

(3) If coal or oil is combusted with other fuels, 
the same procedures required in paragraph (c)(2) 
of this section are used, except as provided in the 
following: 

(i) An adjusted hourly sulfur dioxide emission 
rate (Eho0 ) is used in Equation 19-19 of Method 
19 to compute an adjusted 30-day average emis· 
sion rate (Ea0 °). The Eho is computed using the 
following formula: 

Eho"=[Etn.,·Ew(l·X•Jl/X~ 
where: 
Eho0 is the adjusted hourly sulfur dioxide emission rate, 

ng/J (lb/million Btu). 
Eho is the hourly sulfur dioxide emission rate. ng/J (lb/ 

million Btu). 
Ew is the sulfur dioxide concentration in fuels other than 

coal and oil combusted in the affected facility, as de· 
tennined by the fuel sampling and analysis proce-
dures in Method 19, ng/J (lb/million Btu). The value 
Ew for each fuel Jot is used for each hourly average 
during the time that the JOE is being combusted. 

xk is the fraction of total heat input from fuel combustion 
derived from coal, oil, or coal and oil, as detennined 
by applicable procedures in Method 19. 

(ii) To compute the percent of potential sulfur 
dioxide emission rate (% Ps). an adjusted % R8 (% 
Rs0 ) is computed from the adjusted E,0° from 
paragraph (b)(3)(i) of this section and an adjusted 
average sulfur dioxide inlet rate (Ea;0 ) using the 
following formula: 

% Rg0 =]00 (l.O·E~oofE~;0) 



To compute Ea;", an adjusted hourly sulfur dioxide 
inlet rate (Eh;0 ) is used. The Eh,o is computed 
using the following formula: 

Eh;"=!Eh;- Ew( I· XI:)]/Xk 
when~: 

Ehi" is the adjusted hourly sulfur dioxide inle! rate, ng! 
i (lb/million Bill). 

&,; is the hourly sulfur dioxide inlet rate, ng/J (lb/million 
Btu). 

(4) The owner or operator of an affected facility 
subject to paragraph (b)(3) of this section does not 
have to measure parameters Ew or Xk if the owner 
or operator elects to assume that Xk=l.O. Owners 
or operators of affected facilities who assume 
Xk=l.O shall 

(i) Determine % Ps following the procedures in 
paragraph (c)(2) of this section, and 

(ii) Sulfur dioxide emissions (Es) are considered 
to be in compliance with sulfur dioxide emission 
limits under § 60.42b. 

(5) The owner or operator of an affected facility 
that qualifies under the provisions of § 60.42b(d) 
does not have to measure parameters Ew or Xk 
under paragraph (b)(3) of this section if the owner 
or operator of the affected facility elects to meas
ure sulfur dioxide emission rates of the coal or oil 
following the fuel sampling and analysis proce
dures under Method 19. 

(d) Except as provided in paragraph G), the 
owner or operator of an affected facility that com
busts only very low sulfur oil, has an annual ca
pacity factor for oil of 10 percent (0.10) or less, 
and is subject to a Federally enforceable require
ment limiting operation of the affected facility to 
an annual capacity factor for oil of 10 percent 
(0.10) or less shall: 

(1) Conduct the initial performance test over 24 
consecutive steam generating unit operating hours 
at full load; 

(2) Determine compliance with the standards 
after the initial performance test based on the 
arithmetic average of the hourly emissions data 
during each steam generating unit operating day if 
a continuous emission measurement system 
(CEMS) is used, or based on a daily average if 
Method 6B or fuel sampling and analysis proce
dures under Method 19 are used. 

(e) The owner or operator of an affected facility 
subject to §60.42b(d)(1) shall demonstrate the 
maximum design capacity of the steam generating 
unit by operating the facility at maximum capacity 
for 24 hours. This demonstration will be made 
during the initial performance test and a subse
quent demonstration may be requested at any other 
time. If the 24-hour average firing rate for the af
fected facility is less than the maximum design ca
pacity provided by the manufacturer of the af
fected facility, the 24-hour average firing rate shall 
be used to determine the capacity utilization rate 
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for the affected facility, otherwise the maximum 
design capacity provided by the manufacturer is 
used. 

(f) For the initial performance test required 
under § 60.8, compliance with the sulfur dioxide 
emission limits and percent reduction requirements 
under § 60.42b is based on the average emission 
rates and the average percent reduction for sulfur 
dioxide for the first 30 consecutive steam generat
ing unit operating days, except as provided under 
paragraph (d) of this section. The initial perform
ance test is the only test for which at least 30 days 
prior notice is required unless otherwise specified 
by the Administrator. The initial performance test 
is to be scheduled so that the first steam generat
ing unit operating day of the 30 successive steam 
generating unit operating days is completed within 
30 days after achieving the maximum production 
rate at which the affected facility will be operated, 
but not later than 180 days after initial startup of 
the facility. The boiler load during the 30-day pe
riod does not have to be the maximum design 
load, but must be representative of future operat
ing conditions and include at least one 24-hour pe
riod at full load. 

(g) After the initial performance test required 
under § 60.8, compliance with the sulfur dioxide 
emission limits and percent reduction requirements 
under § 60.42b is based on the average emission 
rates and the average percent reduction for sulfur 
dioxide for 30 successive steam generating unit 
operating days, except as provided under para
graph (d). A separate performance test is com
pleted at the end of each steam generating unit op
erating day after the initial performance test, and 
a new 30-day average emission rate and percent 
reduction for sulfur dioxide are calculated to show 
compliance with the standard. 

(h) Except as provided under paragraph (i) of 
this section, the owner or operator of an affected 
facility shall use all valid sulfur dioxide emissions 
data in calculating % Ps and Eho under paragraph 
(c), of this section whether or not the minimum 
emissions data requirements under § 60.46b are 
achieved. All valid emissions data, including valid 
sulfur dioxides emission data collected during pe
riods of startup, shutdown and malfunction, shall 
be used in calculating % Ps and Eho pursuant to 
paragraph (c) of this section. 

(i) During periods of malfunction or mainte
nance of the sulfur dioxide control systems when 
oil is combusted as provided under § 60.42b(i), 
emission data are not used to calculate % Ps or Es 
under §60.42b (a), (b) or (c), however, the emis
sions data are used to determine compliance with 
the emission limit under § 60.42b(i). 

0) The owner or operator of an affected facility 
that combusts very low sulfur oil is not subject to 
the compliance and perfOrmance testing require-
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ments of this section if the owner or operator ob
tains fuel receipts as described in § 60.49b(r). 

[52 FR 47842, O<!c. 16, 1987, as amended at 54 FR 
51820, 5 t 825, Dec. 18, I 989] 

§ 60.46b Compliance and performance 
test methods and procedures for 
particulate matter and nitrogen ox
ides. 

(a) The particulate matter emission standards 
and opacity limits under § 60.43b apply at all 
times excepT during periods of startup, shutdown, 
or malfunction. The nitrogen oxides emission 
standards under § 60.44b apply at all times. 

(b) Compliance with the particulate matter emis
sion standards under § 60.43b shall be determined 
through performance testing as described in para
graph (d) of this section. 

(c) Compliance with the nitrogen oxides emis
sion standards under § 60.44b shall be determined 
through performance testing under paragraph (e) 
or (f), or under paragraphs (g) and (h) of this sec
tion, as applicable. 

(d) To determine compliance with the particu
late matter emission limits and opacity limits 
under § 60.43b, the owner or operator of an af
fected facility shall conduct an initial performance 
test as required under § 60.8 using the following 
procedures and reference methods: 

(1) Method 3B is used for gas analysis when 
applying Method 5 or Method 17. 

(2) Method 5, Method 5B, or Method 17 shall 
be used to measure the concentration of particulate 
matter as follows: · 

(i) Method 5 shall be used at affected facil!ties 
without wet flue gas desulfurization (FGD) sys
tems; and 

(ii) Method 17 may be used at facilities with or 
without wet scrubber systems provided the stack 
gas temperature does not exceed a temperature of 
160 oc (320 °F). The procedures of sections 2.1 
and 2.3 of Method 5B may be used in Method 17 
only if it is used after a wet FGD system. Do not 
use Method 17 after wet FGD systems if the efflu
ent is saturated or laden with water droplets. 

(iii) Method 5B is to be used only after wet 
FGD systems. 

(3) Method I is used to select the sampling site 
and the number of traverse sampling points. The 
sampling time for each run is at least 120 minures 
and the minimum sampling volume is 1. 7 dscm 
(60 dscf) except that smaller sampling times or 
volumes may be approved by the Administrator 
when necessitated by process variables or other 
factors. 

(4) For Method 5, the temperature of the sample 
gas in the probe and filter holder is monitored and 
is maintained at 160 °C (320 °F).-
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(5) For determination of particulate matter emis
sions, the oxygen or carbon dioxide sample is ob
tained simultaneously with each run of Method 5, 
Method 5B or Method 17 by traversing the duct 
at the same sampling location. 

(6) For each run using Method 5, Method 5B or 
Method 17, the emission rate expressed in 
nanograms per joule heat input is determined 
using: 

(i) The oxygen or carbon dioxide measurements 
and particulate matter measurements obtained 
under this section, 

(ii) The dry basis F factor, and 
(iii) The dry basis emission rate calculation pro

cedure cuutaiut!t.l in Mt:thut.l 19 (appendix A). 
(7) Method 9 is used for determining the opac

ity of stack emissions. 
(e) To detennine compliance with the emission 

limits for nitrogen oxides required under § 60.44b, 
the owner or operator of an affected facility shall 
conduct the performance test as required under 
§ 60.8 using the continuous system for monitoring 
nitrogen oxides under § 60.48(b). 

(1) For the initial compliance test, nitrogen ox
ides from the steam generating unit are monitored 
for 30 successive steam generating unit operating 
days and the 30-day average emission rate is used 
to detennine compliance with the nitrogen oxides 
emission standards under § 60.44b. The 30-day av
erage emission rate is calculated as.the average of 
all hourly emissions data recorded by the monitor
ing system during the 30-day test period. 

(2) Following the date on which the initial per
formance test is completed or is required to be 
completed under § 60.8 of this part, whichever 
date comes first, the owner or operator of an af
fected facility which combusts coal or which com
busts residual oil having a nitrogen content greater 
than 0.30 weight percent shall determine compli
ance with the nitrogen oxides emission standards 
under § 60.44b on a continuous basis through the 
use of a 30-day rolling average emission rate. A 
new 30-day rolling average emission rate is cal
culated each steam generating unit operating day 
as the average of all of the hourly nitrogen oxides 
emission data for the preceding 30 steam generat
ing unit operating days. 

(3) Following the date on which the- initial per
formance test is completed or is required to be 
completed under § 60.8 of this part, whichever 
date comes first, the owner or operator of an af
fected facility which has a heat input capacity 
greater than 73 MW (250 million Btu/hour) and 
which combusts natural gas, distillate oil, or resid
ual oil having a nitrogen content of 0.30 weight 
percent or less shall determine compliance with 
the nitrogen oxides standards under § 60.44b on a 
continuous basis through the use of a 30-day roll
ing average emission rate. A new 30-day rolling 



average emission rate is calculated each steam 
generating unit operating day as the average of all 
of the hourly nitrogen oxides emission data for the 
preceding 30 steam generating unit operating days. 

(4) Following the date on which the initial per
formance test is completed or required to be com
pleted under § 60.8 of this part, whichever date 
comes first, the owner or operator of an affected 
facility which has a heat input capacity of 73 MW 
(250 million Btu/hour) or less and which combusts 
natural gas, distillate oil, or residual oil having a 
nitrogen content of 0.30 weight percent or less 
shaH upon request determine compliance with the 
nitrogen oxides standards under § 60.44b through 
the use of a 30-day petformance test. During peri
ods when petfortnance tests are not requested, ni
trogen oxides emissions data collected pursuant to 
§ 60.48b(g)(l) or § 60.48b(g)(2) are used to cal
culate a 30-day rolling average emission rate on a 
daily basis and used to prepare excess emission re
ports, but will not be used to determine compli
ance with the nitrogen oxides emission standards. 
A new 30-day rolling average emission rate is cal
culated each steam generating unit operating day 
as the average of all of the hourly nitrogen oxides 
emission data for the preceding 30 steam generat
ing unit operating days. 

(5) If the owner or operator of an affected facil
ity which combusts residual oil does not sample 
and analyze the residual oil for nitrogen content, 
as specified in § 60.49b(e), the requirements of 
paragraph (iii) of this section apply and the provi
sions of paragraph (iv) of this section are inap
plicable. 

(f) To determine compliance with the emission 
limit for nitrogen oxides required by §60.44b(a)(4) 
for duct burners used in combined cycle systems, 
the owner or operator of an affected facility shaH 
conduct the performance test required under § 60.8 
using the nitrogen oxides and oxygen measure
ment procedures in 40 CFR part 60 appendix A, 
Method 20. During the petformance test, one sam
pling site shall be located as close as practicable 
to the exhaust of the turbine, as provided by sec
tion 6.1.1 of Method 20. A second sampling site 
shall be located at the outlet to the steam generat
ing unit. Measurements of nitrogen oxides and ox
ygen shall be taken at both sampling sites during 
the performance test The nitrogen oxides emission 
rate from the combined cycle system shall be cal
culated by subtracting the nitrogen oxides eniis
sion rate measured at the sampling site at the out
let from the turbine from the nitrogen oxides emis
sion rate measured at the sampling site at the out
let from the steam generating unit. 

(g) The owner or operator of an affected facility 
described in § 60.44b0) or § 60.44b(k) shall dem
onstrate the maximum heat input capacity of the 
steam generating unit by operating the facility at 
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maximum capacity for 24 hours. The owner or op
erator of an affected facility shall determine the 
maximum heat input capacity using the heat loss 
method described in sections 5 and 7.3 of the 
ASME Power Test Codes Ll.l (see IBR 
§60.17(h)). This demonstration of maximum heat 
input capacity shall be made during the initial per
formance test for affected facilities that meet the 
criteria of § 60.44b(j). It shall be made within 60 
days after achieving the maximum production rate 
at which the affected facility will be operated, but 
not later than 180 days after initial start~up of each 
facility, for affected facilities meeting the criteria 
of § 60.44b(k). Subsequent demonstrations may be 
required by the Administrator at any other time. If 
this demonstration indicates that the maximum 
heat input capacity of the affected facility is less 
than that stated by the manufacturer of the af~ 

fected facility, the maximum heat input capacity 
determined during this demonstration shall be used 
to determine the capacity utilization rate for the 
affected facility. Otherwise, the maximum heat 
input capacity provided by the manufacturer is 
used. 

(h) The owner or operator of an affected facility 
described in § 60.44b(j) that has a heat input caM 
pacity greater than 73 MW (250 million Btu/hour) 
shall: 

(I) Conduct an initial performance test as re
quired under § 60.8 over a minimum of 24 con
secutive steam generating unit operating hours at 
maximum heat input capacity to demonstrate com
pliance with the nitrogen oxides emission stand
ards under § 60.44b using Method 7, 7 A, 7E, or 
other approved reference methods; and 

(2) Conduct subsequent performance tests once 
per calendar year or every 400 hours of operation 
(whichever comes first) to demonstrate compliance 
with the nitrogen oxides emission standards under 
§ 60.44b over a minimum of 3 consecutive steam 
generating unit operating hours at maximum heat 
input capacity using Method 7, 7A, 7E, or other 
approved reference methods. 

[52 FR 47842, Dec. 16, 1987, as amended at 54 FR 

51820, 51825, Dec. 18, 1989; 55 FR 18876, May 7, 
1990] 

§ 60.47b Emission monitoring for sulM 
fur dioxide. 

(a) Except as provided in paragraphs (b) and (f) 
of this section, the owner or operator of an af
fected facility subject to the sulfur dioxide stand
ards under § 60.42b shall install, calibrate, main
tain, and operate continuous emission monitoring 
systems (CEMS) for measuring sulfur dioxide con
centrations and either oxygen (02) or carbon diox
ide (C02) concentrations and shall record the out
put of the systems. The sulfur dioxide and either 
oxygen or carbon dioxide concentrations shall both 
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be monitored at the inlet and outlet of the sulfur 
dioxide control device. 

(b) As an alternative to operating CEMS as re
quired under paragraph (a) of this section, an 
owner or operator may elect to detennine the aver
age sulfur dioxide emissions and percent reduction 
by: 

(I) Collecting coal or oil samples in an as-fired 
condition at the inlet to the steam generating unit 
and analyzing them for sulfur and heat content ac
cording to Method 19. Method 19 provides proce
dures for converting these measurements into the 
format to be used in calculating the average sulfur 
dioxide input rate, or 

(2) Measuring sulfur dioxide according to Meth
od 68 at the inlet or outlet to the sulfur dioxide 
control system. An initial stnitification test is re
quired to verify the adequacy of the Method 6B 
sampling location. The stratification test shall con
sist of three paired runs of a suitable sulfur diox
ide and carbon dioxide measurement train operated 
at the candidate location and a second similar train 
operated according to the procedures in section 3.2 
and the applicable procedures in section 7 of Per
formance Specification 2. MethOd 6B, Method 6A, 
or a combination of Methods 6 and 3 or 3B or 
Methods 6C and 3A are suitable measurement 
techniques. If Method 6B is used for the second 
train, sampling time and timer operation may be 
adjusted for the stratification test as long as an 
adequate sample volume is collected; however, 
both sampling trains are to be operated similarly. 
For the location to be adequate for Method 6B 24-
hour tests, the mean of the absolute difference be
tween the three paired runs must be less than 10 
percent. 

(3) A daily sulfur dioxide emission rate, E0 , 
shall be determined using the procedure described 
in Method 6A, section 7.6.2 (Equation 6A-8) and 
stated in ng/J (lb/million Btu) heat input. 

(4) The mean 30-day emission rate is calculated 
using the daily measured values in ng/J (lb/million 
Btu) for 30 successive steam generating unit oper
ating days using equation 19-20 of Method 19. 

(c) The owner or operator of an affected facility 
shall obtain emission data for at least 75 percent 
of the operating hours in at least 22 out of 30 suc
cessive boiler operating days. If this minimum 
data requirement is not met with a single monitor
ing system, the owner or operator of the affected 
facility shall supplement the emission data with 
data collected with other monitoring systems as 
approved by the Administrator or the reference 
methods and procedures as described in paragraph 
(b) of this section. 

(d) The l-hour average sulfur dioxide emission 
rates measured by the CEMS required by para
graph (a) of this section and required under 
§ 60.13(h) is expressed in ng/J or lb/million Btu 
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heat input and is used to calculate the average 
emission rates under § 60.42b. Each l-hour aver
age sulfur dioxide emission rate must be based on 
more than 30 minutes of steam generating unit op
eration and include at least 2 data points with each 
representing a 15-minute period. Hourly sulfur di~ 
oxide emission rates are not calculated if the af
fected facility is operated Jess than 30 minutes in 
a !-hour period and are not counted toward deter~ 
ruination of a steam generating unit operating day. 

(e) The procedures under §60.13 shall be fol
lowed for installation. evaluation, and operation of 
the CEMS. 

(1) All CEMS shall be operated in accordance 
with the applicable procedures under Performance 
Specifications I, 2, and 3 (appendix B). 

(2) Quarterly accuracy detenninations and daily 
calibration drift tests shall be perfonned in accord
ance with Procedure I (appendix F). 

(3) For affected facilities combusting coal or oil, 
alone or in combination with other fuels, the span 
value of the sulfur dioxide CEMS at the inlet to 
the sulfur dioxide control device is 125 percent of 
the maximum estimated hourly potential sulfur di~ 
oxide emissions of the fuel combusted, and the 
span value of the CEMS at the outlet to the sulfur 
dioxide control device is 50 percent of the maxi
mum estimated hourly potential sulfur dioxide 
emissions of the fuel combusted. 

(f) The owner or operator of an affected facility 
that combusts very low sulfur oil is not subject to 
the emission monitoring requirements of this sec
tion if the owner or operator obtains fuel receipts 
as described in § 60.49b(r). 

[52 FR 47842, Dec. 16, 1987, as amended at 54 FR 
51820, Dec. 18, 1989: 55 FR 5212. Feb. 14, 1990; 55 FR 
J8876,May7, 1990! 

§ 60.48b Emission monitoring for par
ticulate matter and nitrogen oxides. 

(a) The owner or operator of an affected facility 
subject to the opacity standard under § 60.43b 
shall install, calibrate, maintain, and operate a con
tinuous monitoring system for measuring the opac
ity of emissions discharged to the atmosphere and 
record the output of the system. 

(b) Except as provided under paragraphs (g), 
(h), and (i) of this section, the owner or operator 
of an affected facility subject to the nitrogen ox
ides standards under § 60.44b shall install, cali
brate, maintain, and operate a continuous monitor
ing system for measuring nitrogen oxides emis
sions discharged to the atmosphere and record the 
output of the system. 

(c) The continuous monitoring systems required 
under paragraph (b) of this section shall be oper
ated and data recorded during all periods of oper
ation of the affected facility except for continuous 
monitoring system breakdowns and repairs. Data is 



recorded during calibration checks, and zero and 
span adjustments. 

(d) The !-hour average nitrogen oxides emission 
rates measured by the continuous nitrogen oxides 
monitor required by paragraph (b) of this section 
and required under§ 60.13(h) shall be expressed in 
ng/J or lb/million Btu heat input and shall be used 
to calculate the average emission rates under 
§60.44b. The !-hour averages shall be calculated 
using the data points required under §60.13(b). At 
least 2 data points must be used to calculate each 
!-hour average. 

(e) The procedures under §60.13 shall be fol
lowed for installation, evaluation, and operation of 
the continuous monitoring systems. 

(I) For affected facilities combusting coal, wood 
or municipal-type solid waste, the span value for 
a continuous monitoring system . for measuring 
opacity shall be between 60 and 80 percent. 

(2) For affected facilities combusting coal, oil, 
or natural gas, the span value for nitrogen oxides 
is detennined as follows: 

Fuel 

Natural gas . 
Oil ....................................... . 
Coal ........... . 
Mixtures 

where: 

Span values for 
nitrogen oxides 

(PPM) 

500 
500 

1,000 
500(x+y)+1,000z 

x is the fraction of total heat input derived from natural 

'"'· y is the fraction of total heat input derived from oil, and 
z is the fraction of total heat input derived from coal. 

(3) All span values computed under paragraph 
(e)(2) of this section for combusting mixtures of 
regulated fuels are rounded to the nearest 500 
ppm. 

(f) When nitrogen oxides emission data are not 
obtained because of continuous monitoring system 
breakdowns, repairs, calibration checks and zero 
and span adjustments, emission data will be ob
tained by using standby monitoring systems, Meth
od 7, Method 7A, or other approved reference 
methods to provide emission data for a minimum 
of 75 percent of the operating hours in each steam 
generating unit operating day, in at least 22 out of 
30 successive steam generating unit operating 
days. 

(g) The owner or operator of an affected facility 
that has a heat input capacity of 73 MW (250 mil
lion Btu/hour) or less, and which has an annual 
capacity factor for residual oil having a nitrogen 
content of 0.30 weight percent or less, natural gas, 
distillate oil, or any mixture of these fuels, greater 
than 10 percent (0.1 0) shall; 

(1) Comply with the provisions of paragraphs 
(b), (c), (d), (e)(2), (e)(3), and (f) of this section, 
or 
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(2) Monitor steam generating unit operating 
conditions and predict nitrogen oxides emission 
rates as specified in a plan submitted pursuant to 
§ 60.49b(c). 

(h) The owner or operator of an affected facility 
which is subject to the nitrogen oxides standards 
of §60.44b(a)(4) is not required.to install or oper
ate a continuous monitoring system to measure ni
trogen oxides emissions. 

(i) The owner or operator of an affected facility 
described in § 60.44bG) or § 60.44b(k) is not re
quired to install or operate a continuous monitor
ing system for measuring nitrogen oxides emis
sions. 

{52 FR 47842. Dec. 16, 1987. as amended at 54 FR 
51825, Dec. 18, 1989] 

§ 60.49b Reporting and recordkeeping 
requirements. 

(a) The owner or operator of each affected facil
ity shall submit notification of the date of initial 
startup, as provided by § 60.7. This notification 
shall include: 

(1) The design heat input capacity of the af
fected facility and identification of the fuels to be 
combusted in the affected facility, 

(2) If applicable, a copy of any Federally en
forceable requirement that limits the annual capac
ity factor for any fuel or mixture of fuels under 
§§ 60.42b(d)(l), 60.43b(a)(2), (a)(3)(iii), (c)(2)(ii), 
(d)(2)(iii), 60.44b(c), (d), (e), (i), G), (k), 
60.45b(d), (g), 60.46b(h), or 60.48b(i), 

(3) The annual capacity factor at which the 
owner or operator anticipates operating the facility 
based on all fuels fired and based on each individ
ual fuel fired, and, 

(4) Notification that an emerging technology 
will be used for controlling emissions of sulfur di
oxide. The Administrator will examine the descrip
tion of the emerging technology and will deter
mine whether the technology qualifies as an 
emerging technology. In making this detennina
tion, the Administrator may require the owner or 
operator of the affected facility to submit addi
tional information concerning the control device. 
The affected facility is subject to the provisions of 
§ 60.42b(a) unless and until this detennination is 
made by the Administrator. 

(b) The owner or operator of each affected fa
cility subject to the sulfur dioxide, particulate mat
ter, and/or nitrogen oxides emission limits under 
§§ 60.42b, 60.43b, and 60.44b shall submit to the 
Administrator the performance test data from the 
initial perfonnance test and the performance eval
uation of the CEMS using the applicable perfonn
ance specifications in appendix B. The owner or 
operator of each affected facility described in 
§ 60.44bG) or § 60.44b(k) shall submit to the Ad
ministrator the maximum heat input capacity data 
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from the demonstration of the maximum heat 
input capacity of the affected facility. 

(c) The owner or operator of each affected facil
ity subject to the nitrogen oxides standard of 
§ 60.44b who seeks to demonstrate compliance 
with those standards through the_ monitoring of 
steam generating unit operating conditions under 
the provisions of § 60.48b(g)(2) shall submit to the 
Administrator for, approval a plan that identifies 
the operating conditions to be monitored under 
§ 60.48b(g)(2) and the records to be maintained 
under § 60.49bU). This plan shall be submitted to 
the Administrator for approval within 360 days of 
the initial startup of the affected facility. The plan 
Sh<11l: 

(1) Identify the specific operating conditions to 
be monitored and the relationship between these 
operating conditions and nitrogen oxides emission 
rates (i.e., ng/J or lbs/million Btu heat input). 
Steam generating unit operating conditions in
clude, but are not limited to, the degree of staged 
combustion (i.e., the ratio of primary air to sec
ondary and/or tertiary air) and the level of excess 
air (i.e., flue gas oxygen level); 

(2) Include the data and information that the 
owner or operator used to identify the relationship 
between nitrogen oxides emission rates and these 
operating conditions; 

(3) Identify how these operating conditions, in
cluding steam generating unit load, will be mon
itored under § 60.48b(g) on an hourly basis by the 
owner or operator during the period of operation 
of the affected facility; the quality assurance pro
cedures or practices that will be employed to en
sure that the data generated by monitoring these 
operating conditions will be representative and ac
curate; and the type and format of the records of 
these operating conditions, including steam gener
ating unit load, that will be maintained by the 
owner or operator under § 60.49b(j). 

If the plan is approved, the owner or operator shall 
maintain records of predicted nitrogen oxide emis
sion rates and the monitored operating conditions, 
including steam generating unit load, identified in 
tbe plan. 

(d) The owner or operator of an affected facility 
shall record and maintain records of the amounts 
of each fuel combusted during each day and cal
culate the annual capacity factor individually for 
coal. distillate oil, residual oil, natural gas, wood, 
and municipal-type solid waste for each calendar 
quarter. The annual capacity factor is detennined 
on a 12-month rolling average basis with a new 
annual capacity factor calculated at the end of 
each calendar month. 

(e) For an affected facility that combusts resid
ual oil and meets the criteria under 
§§ 60.46b(e)(4), 60.44bQ), oc (k). the ownec or Op· 
erator shall maintain records of the nitrogen con-
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tent of the residual oil combusted in the affected 
facility and calculate the average fuel nitrogen 
content on a per calendar quarter basis. The nitro
gen content shall be detennined using ASTM 
Method 03431-80, Test Method for Trace Nitro
gen in Liquid Petroleum Hydrocarbons (IBR-see 
§60.17), or fuel suppliers. If residual oil blends 
are being combusted, fuel nitrogen specifications 
may be prorated based on the ratio of residual oils 
of different nitrogen content in the fuel blend. 

(f) For facilities subject to the opacity standard 
under § 60.43b, the owner or operator shall main
tain records of opacity. 

(g) Except as provided under paragraph (p) of 
this section, the owner or operator of an affected 
facility subject to the nitrogen oxides standards 
under § 60.44b shall maintain records of the fol
lowing infonnation for each steam generating unit 
operating day: 

(I) Calendar date. 
(2) The average hourly nitrogen oxides emission 

rates (expressed as N02) (ng/J or lb/million Btu 
heat input) measured or predicted. 

(3) The 30-day average nitrogen oxides emis
sion rates (ng/J or lb/million Btu heat input) cal
culated at the end of each steam generating unit 
operating day from the measured or predicted 
hourly nitrogen oxide emission rates for the pre
ceding 30 steam generating unit operating days. 

(4) Identification of the steam generating unit 
operating days when the calculated 30-day average 
nitrogen oxides emission rates are in excess of the 
nitrogen oxides emissions standards under 
§ 60.44b, with the reasons for such excess emis
sions as well as a description of corrective actions 
taken. 

(5) Identification of the steam generating unit 
operating days for which pollutant data have not 
been obtained, including reasons for not obtaining 
sufficient data and a description of corrective ac
tions taken. 

(6) Identification of the times when emission 
data have been excluded from the calculation of 
average emission rates and the reasons for exclud
ing data. 

(7) Identification of "F" factor used for cal
culations, method of detennination, and type of 
fuel combusted. 

(8) Identification of the times when the pollut
ant concentration exceeded full span of the contin
uous monitoring system. 

(9) Description of any modifications to the con
tinuous monitoring system that could affect the 
ability of the continuous monitoring system to 
comply with Performance Specification 2 or 3. 

(10) Results of daily CEMS drift tests and quar
terly accuracy assessments as required under ap
pendix F, Procedure 1. 



(h) The owner or operator of any affected facil
ity in any category listed in paragraphs (h)(l) or 
(2) of this section is required to Submit excess 
emission reports for any calendar quarter during 
which there are excess emissions from the affected 
facility. If there are no excess emissions during the 
calendar quarter, the owner or operator shall sub
mit a report semiannually stating that no excess 
emissions occurred during the semiannual report
ing period. 

(1) Any affected facility subject to the opacity 
standards under § 60.43b(e) or to the operating pa
rameter monitoring requirements under 
§ 60.13(i)(l ). 

(2) Any affected facility that is subject to the 
nitrogen oxides standard of § 60.44b, and that 

(i) Combusts natural gas, distillate oil, or resid
ual oil with a nitrogen content of 0.3 weight per
cent or less, or 

(ii) Has a heat input capacity of 73 MW (250 
million Btu/hour) or less and is required to mon
itor nitrogen oxides emissions on a continuous 
basis under§ 60.48b(g)(l) or steam generating unit 
operating conditions under § 60.48b(g)(2). 

(3) For the purpose of § 60.43b, excess emis
sions are defined as all 6-minute periods during 
which the average opacity exceeds the opacity 
standards under § 60.43b(f). 

(4) For purposes of§ 60.48b(g)(l), excess emis
sions are defined as any calculated 30-day rolling 
average nitrogen oxides emission rate, as deter
mined under § 60.46b(e), which exceeds the appli
cable emission limits in § 60.44b. 

(i) The owner or operator of any affected facil
ity subject to the continuous monitoring require
ments for nitrogen oxides under § 60.48(b) shall 
submit a quarterly report containing the inform;l
tion recorded under paragraph (g) of this section. 
All quarterly reports shall be postmarked by the 
30th day following the end of each calendar quar
ter. 

(j) The owner or operator of any affected facil
ity subject to the sulfur dioxide standards under 
§ 60.42b shall submit written reports to the Ad
ministrator for every calendar quarter. All quar
terly reports shall be postmarked by the 30th day 
following the end of each calendar quarter. 

(k) For each affected facility subject to the com
pliance and performance testing requirements of 
§ 60.45b and the reporting requirement in para
graph U) of this section, the following information 
shall be reported to the Administrator: 

(1) Calendar dates covered in the reporting pe
riod. 

(2) Each 30-day average sulfur dioxide emission 
rate (ng/J or lb/million Btu heat input) measured 
during the reporting period, ending with the last 
30-day period in the quarter; reasons for non-
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compliance with the emission standards; and a de
scription of corrective actions taken. 

(3) Each 30-day average percent reduction in 
sulfur dioxide emissions calculated during the re
porting period, ending with the last 30-day period 
in the quarter; reasons for noncompliance with the 
emission standards; and a description of corrective 
actions taken. 

(4) Identification of the steam generating unit 
operating days that coal or oil was combusted and 
for which sulfur dioxide or diluent (oxygen or car
bon dioxide) data have not been obtained by an 
approved method for at least 75 percent of the op
erating hours in the steam generating unit operat
ing day; justification for not obtaining sufficient 
data; and description of corrective action taken. 

(5) Identification of the times when emissions 
data have been excluded from the calculation of 
average emission rates; justification for excluding 
data; and description of corrective action taken if 
data have been excluded for periods other than 
those during which coal or oil were not combusted 
in the steam generating unit. 

(6) Identification of "F" factor used for cal~ 

culations, method of determination, and type of 
fuel combusted. 

(7) Identification of times when hourly averages 
have been obtained based on manual sampling 
methods. 

(8) Identification of the times when the pollut
ant concentration exceeded full span of the CEMS. 

(9) Description of any modifications to the 
CEMS that could affect the ability of the CEMS 
to comply with Perfonnance Specification 2 or 3. 

(10) Results of daily CEMS drift tests and quar
terly accuracy assessments as required under ap
pendix F, Procedure 1. 

(II) The annual capacity factor of each fired as 
provided under paragraph (d) of this section. 

(I) For each affected facility subject to the com
pliance and performance testing requirements of 
§ 60.45b(d) and the reporting requirements of para~ 
graph U) of this section, the following information 
shall be reported to the Administrator: 

(1) Calendar dates when the facility was in op
eration during the reporting period; 

(2) The 24-hour average sulfur dioxide emission 
rate measured for each steam generating unit oper
ating day during the reporting period that coal or 
oil was combusted, ending in the last 24-hour pe
riod in the quarter; reasons for noncompliance 
with the emission standards; and a description of 
corrective actions taken; 

(3) Identification of the steam generating unit 
operating days that coal or oil was combusted for 
which sulfur dioxide or diluent (oxygen or carbon 
dioxide) data have not been obtained by an ap
proved method for at least 75 percent of the oper
ating hours; justification for not obtaining suffi-



§60.49b 

cient data; and description of corrective action 
taken. 

(4) Identification of the times when emissions 
data have been excluded from the calculation of 
average emission rates; justification for excluding 
data; and description of corrective action taken if 
data have been excluded for periods other than 
those during which coal or oil were not combusted 
in the steam generating unit. 

(5) Identification of "F" factor used for cal
culations, method of determination, and type of 
fueL combusted. 

(6) Identification of times when hourly averages 
have been obtained based on manual sampling 
methods. 

(7) Identification of the times when the pollut
ant concentration exceeded full span of the CEMS. 

(8) Description of any modifications to the 
CEMS which could affect the ability of the CEMS 
to comply with Performance Specification 2 or 3. 

(9) Results of daily CEMS drift tests and quar
terly accuracy assessments as required under ap
pendix F, Procedure 1. 

(m) For each affected facility subject to the sul
fur dioxide standards under § 60.42b for which the 
mmtmum amount of data required under 
§ 60.47b(f) were not obtained during a calendar 
quarter, the following information is reported to 
the Administrator in addition to that required 
under paragraph (k) of this section: 

(1) The number of hourly averages available for 
outlet emission rates and inlet emission rates. 

(2) The standard deviation of hourly averages 
for outlet emissiOn rates and inlet emission rates, 
as determined in Method 19, section 7. 

(3) The lower confidence limit for the mean 
outlet emission rate and the upper confidence limit 
for the mean inlet emission rate, as calculated in 
Method 19, section 7. 

(4) The ratio of the lower confidence limit for 
the mean outlet emission rate and the allowable 
emission rate, as determined in Method 19, section 
7. 

(n) If a percent removal efficiency by fuel 
pretreatment (i.e., % Rr) is used to determine the 
overall percent reduction (i.e., % R.:,) under 
§ 60.45b, the owner or operator of the affected fa
cility shall submit a signed statement with the 
quarterly report: 

(I) Indicating what removal efficiency by fuel 
pretreatment (i.e., % Rr) was credited for the cal
endar quarter; 

(2) Listing the quantity, heat content, and date 
each pretreated fuel shipment was received during 
the previous calendar quarter; the name and loca
tion of the fuel pretreatment facility; and the total 
quantity and total heat content of all fuels received 
at the affected facility during the previous calendar 
quarter; 
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(3) Documenting the trarisport of the fuel from 
the fuel pretreatment facility to the steam generat
ing unit. 

(4) Including a signed statement from the owner 
or operator of the fuel pretreatment facility ce;tify
ing that the percent removal efficiency achieved 
by fuel pretreatment was determined in accordance 
with the provisions of Method 19 (appendix A) 
and listing the heat content and sulfur content of 
each fuel before and after fuel pretreatment. 

( o) All records required under this section shall 
be maintained by the owner or operator of the af~ 
fected facility for a period of 2 years following the 
date of such record. 

(p) The owner or operator of an affected facility 
described in § 60.44b(j) or (k) shall maintain 
records of the following information for each 
steam generating unit operating day: 

(1 _) Calendar date, 
(2) The number of hours of operation, and 
(3) A record of the hotirly steam load. 
(q) The owner or operator of an affected facility 

described in § 60.44bU) or § 60.44b(k) shall submit 
to the Administrator on a quarterly basis: 

(I) The annual capacity factor over the previous 
12 months; 

(2) The average fuel nitrogen content during the 
quarter, if residual oil was fired; and 

(3) If the affected facility meets the criteria de
scribed in § 60.44b(j), the results of any nitrogen 
oxides emission tests required_- during the quarter, 
the hours of operation during the quarter, and the 
hours of operation since the last nitrogen oxides 
emission test. 

(r) The owner or operator of an affected facility 
who elects to demonstrate that the affected facility 
combusts only very low sulfur oil under 
§ 60.42b(j)(2) shall obtain and maintain at the af
fected facility fuel receipts from the fuel supplier 
which certify that the oil meets the definition of 
distillate oil as defined in § 60.4lb. For the pur
poses of this section, the oil need not meet the 
fuel nitrogen content specification in the definition 
of distillate oiL Quarterly reports shall be submit
ted to the Administrator certifying that only very 
low sulfur oil meeting this definition was com
busted in the affected facility during the preceding 
quarter. 

(s) [Reserved] 
(t) Facility-specific nitrogen oxides standard for 

Rohm and Haas Kentucky Incorporated's Boiler 
No. 100 located in Louisville, Kentucky: 

( l) Definitions. 
Air ratio control damper is defined as the part 

of the low nitrogen oxides burner that is adjusted 
to control the split of total combustion air deliv~ 
ered to the reducing and oxidation portions of the 
combustion flame. 



Flue gas recirculation line is defined as the part 
of Boiler No. 100 that recirculates a portion of the 
boiler flue gas back into the combustion air. 

(2) Standard for nitrogen oxides. (i) When fossil 
fuel alone is combusted, the nitrogen oxides emis~ 
sion limit for fossil fuel in § 60.44b(a) applies. 

(ii) When fossil fuel and chemical by~product 
waste are simultaneously combusted, the nitrogen 
oxides emission limit is 473 ng/J (1.1 lb/million 
Btu), and the air ratio control damper tee handle 
shall be at a minimum of 5 inches (12.7 centi~ 

meters) out of the boiler, and the flue gas recir~ 

culation line shall be operated at a minimum of 10 
percent open as indicated by its valve opening po~ 
sition indicator. 

(3) Emission monitoring for nitrogen oxides. (i) 

The air ratio control damper tee handle setting and 
the flue gas recirculation line valve opening posi~ 
tion indicator setting shall be recOrded during each 
8~hour operating shift. 

(ii) The nitrogen oxides emission limit shall be 
determined by the compliance and performance 
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test methods and procedures for nitrogen oxides in 
§ 60.46b. 

(iii) The monitoring of the nitrogen oxides 
emission limit shall be performed in accordance 
with § 60.48b. 

(4) Reporting and recordkeeping requirements. 
(i) The owner or operator of Boiler No. 100 shall 
submit a report on any excursions from the limits 
required by paragraph (b)(2) of this section to the 
Administrator with the quarterly report required by 
§ 60.49b(i). 

(ii) The owner or operator of Boiler No. 100 
shall keep records of the monitoring required by 
paragraph (b)(3) of this section for a period of 2 
years following the date of such record. 

(iii) The owner of operator of Boiler No. 100 
shall perform all the applicable reporting and rec
ordkeeping requirements of § 60.49b. 

[52 FR 47842, Dec. 16, 1987, as amended at 54 FR 
51820, 51825, Dec. IS, 1989; 60 FR 28062, May 30, 
t995] 





:IXIGN:IddV 





Subpart BB-Standards of 
Performance for Kraft Pulp Mills 

§ 60.280 Applicability and designation 
of affected facility. 

(a) The provisions of this subpart are applicable 
to the following affected facilities in kraft pulp 
mills: Digester system, brown stock washer sys
tem, multiple-effect evaporator system, recovery 
furnace, smelt dissolving tank, lime kiln, and con
densate stripper system. In pulp mills where kraft 
pulping is combined with neutral sulfite 
semichemical pulping, the provisions of this sub
part are applicable when any portion of the mate
rial charged to an affected facility is produced by 
the kraft pulping operation. 

(b) Except as noted in §60.283(a)(l)(iv), any 
facility under paragraph (a) of this section that 
commences construction or modificalion after Sep
tember 24, 1976, is subject to the requirements of 
this subpart. 

[51 FR 18544, May 20, 1986] 

§ 60.281 Def"mitions. 

As used in this subpart, all tenns not defined 
herein shall have the same meaning given them in 
the Act and in subpart A. 

(a) Kraft pulp mill means any stationary source 
which produces pulp from wood by cooking (di
gesting) wood chips in a water solution of sodium 
hydroxide and sodium sulfide (white liquor) at 
high temperature and pressure. Regeneration of the 
cooking chemicals through a recovery process is 
also considered part of the kraft pulp milL 

(b) Neutral sulfite semichemical pulping oper
ation means any operation in which pulp is pro
duced from wood by cooking (digesting) wood 
chips in a solution of sodium sulfite and sodium 
bicarbonate, followed by mechanical defibrating 
(grinding). 

(c) Total reduced sulfur (TRS) means the sum 
of the sulfur compounds hydrogen sulfide, methyl 
mercaptan, dimethyl sulfide, and dimethyl disul
fide, that are released during the kraft pulping op
eration and measured by Reference Method 16. 

(d) Digester system means each continuous di
gester or each batch digester used for the cooking 
of wood in white liquor, and associated flasli 
tank(s), below tank(s), chip steamer(s), and 
condenser(s). 

(e) Brown stock washer system means brown 
stock washers and associated knotters, vacuum 
pumps, and filtrate tanks used to wash the pulp 
following the digestion system. Diffusion washers 
are excluded from this definition. 

(f) Multiple-effect evaporator system means the 
multiple-effect evaporators and associated 
condenser(s) and hotwell(s) used to concentrate 

the spent cooking liquid that is separated from the 
pulp (black liquor). 

(g) Black liquor oxidation system means the 
vessels used to oxidize, with air or oxygen, the 
black liquor, and associated storage tank(s). 

(h) Recovery furnace means either a straight 
kraft recovery furnace or a cross recovery furnace, 
and includes the direct-contact evaporator for a di
rect-contact furnace. 

(i) Straight kraft recovery furnace means a fur
nace used to recover chemicals consisting pri
marily of sodium and sulfur compounds by burn
ing black liquor which on a quarterly basis con
tains 7 weight percent or less of the total pulp sol
ids from the neutral sulfite semichemical process 
or has green liquor sulfidity of 28 percent or less. 

(j) Cross recovery furnace means a furnace used 
to recover chemicals consisting primarily of so
dium and sulfur compounds by burning black liq
uor which on a quarterly basis contains more than 
7 weight percent of the total pulp solids from the 
neutral sulfite semichemical process and has a 
green liquor sulfidity of more than 28 percent. 

(k) Black liquor solids means the dry weight of 
the solids which enter the recovery furnace in the 
black liquor. 

(I) Green liquor sulfidiry means the sulfidity of 
the liquor which leaves the smelt dissolving tank. 

(m) Smelr dissolving tank means a vessel used 
for dissolving the smelt collected from the recov
ery furnace. 

(n) Lime kiln means a unit used to calcine lime 
mud, which consists primarily of calcium carbon
ate, into quicklime, which is calcium oxide. 

(o) Condensare stripper sysrem means a column, 
and associated condensers, used to strip, with air 
or steam, TRS compounds from condensate 
streams from various processes within a kraft pulp 
mill. 

{43 FR 7572, Feb. 23, 1978, as amended at 51 FR 18544, 
May 20, 1986] 

§ 60.282 Standard for particulate mat
ter. 

(a) On and after the date on which the perform
ance test required to be conducted by § 60.8 is 
completed, no owner or operator subject to the 
provisions of this subpart shall cause to be dis
charged into the atmosphere: 

(1) From any recovery furnace any gases which: 
(i) Contain particulate matter in excess of 0.10 

g/dscm (0.044 gr/dscf) corrected to 8 percent oxy
gen. 

(ii) Exhibit 35 percent opacity or greater. 
(2) From any smelt dissolving tank any gases 

which contain particulate matter in excess of 0.1 
g/kg black liquor solids (dry weight)[0.2 lb/ton 
black liquor ·solids (dry weight)]. 
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(3) From any lime kiln any gases which contain 
particulate matter in excess of: 

(i) 0.15 g/dscm (0.067 gr/dscf) corrected to 10 
percent oxygen, when gaseous fossil fuel is 
burned. 

(ii) 0.30 g/dscm (0.13 gr/dscf) correc~ed to 10 
percent oxygen, when liquid fossil fuel _is burned. 

[43 FR 7572, Feb. 23, 1978] 

§ 60.283 Standard for total reduced 
sulfur (TRS). 

(a) On and after the date on which the perform
ance test required to be conducted by § 60.8 is 
completed, no owner or operalut su!Jjl!l:L Lo Lhe 
provisions of this subpart shall cause to be dis
charged into the atmosphere: 

(1) From any digester system, brown stock 
washer system, multiple-effect evaporator system, 
or condensate stripper system any gases which 
contain TRS in excess of 5 ppm by volume on a 
dry basis, corrected to I 0 percent oxygen, unless 
the following conditions are met: 

(i) The gases are combusted in a lime kiln sub
ject to the provisions of paragraph (a)(S) of this 
section; or 

(ii) The gases are combusted in a recovery fur
nace subject to the provisions of paragraphs (a)(2) 
or (a)(3) of this section; or 

(iii) The gases are combusted with other waste 
gases in an incinerator or other device, or com
busted in a lime kiln or recovery furnace not sub
ject to the provisions of this subpart, and are sub
jected to a minimum temperature of 1200° F. for 
at least 0.5 second; or 

(iv) It has been demonstrated to the Administra
tor's satisfaction by the owner or operator that in
cinerating the exhaust gases from a new, modified, 
or reconstructed brown stock washer system is 
technologically or economically unfeasible. Any 
exempt system will become subject to the provi
sions of this subpart if the facility is changed so 
that the gases can be incinerated. 

(v) The gases from the digester system, brown 
stock washer system, or condensate stripper sys
tem are controlled by a means other than combus
tion. In this case, this system shall not discharge 
any gases to the atmosphere which contain TRS in 
excess of 5 ppm by volume on a dry basis, cor
rected to the actual oxygen content of the un
treated gas stream. 

(vi) The uncontrolled exhaust gases from a new, 
modified, or reconstructed digester system contain 
TRS less than 0.005 g/kg ADP (O.Dl lb/ton ADP). 

(2) From any straight kraft recovery furnace any 
gases which contain TRS in excess of 5 ppm by 
volume on a dry basis, corrected to 8 percent oxy
gen. 
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(3) From any cross recovery furnace any gases 
which contain TRS in excess of 25 ppm by vol
ume on a dry basis, corrected to 8 percent oxygen. 

(4) From any smelt dissolving tank any gases 
which contain TRS in excess of 0.016 glkg black 
liquor solids as H2S (0.033 lb/ton black liquor sol
ids as H2S). 

(5) From any lime kiln any gases which contain 
TRS in excess of 8 ppm by volume on a dry basis, 
corrected to 10 percent oxygen. 

[43 FR 7572. Feb. 23, 1978, as amended at 50 FR 6317, 
Feb. 14, 1985; 51 FR 18544, May 20, 1986] 

§ 60.284 Monitoring of emissions and 
operations. 

(a) Any owner or operator subject to the provi
sions of this subpart shall install, calibrate, main
tain, and operate the following continuous mon
itoring systems: 

(I) A continuous monitoring system to monitor 
and record the opacity of the gases discharged into 
the atmos- phere from any recovery furnace. The 
span of this system shall be set at 70 percent 
opacity. 

(2) Continuous monitoring systems to monitor 
and record the concentration of TRS emissions on 
a dry basis and the percent of oxygen by volume 
on a dry basis in the gases discharged into the at
mosphere from any lime kiln, recovery furnace, 
digester system, brown stock washer system, mul
tiple-effect evaporator system, or condensate strip
per system, except where the provisions of 
§ 60.283(a)(l) (iii) or (iv) apply. These systems 
shall be located dow.nstream of the control 
device(s) and the spans of these continuous mon
itoring system(s) shall be set: 

(i) At a TRS concentration of 30 ppm for the 
TRS continuous monitoring system, except that for 
any cross recovery furnace the span shall be set at 
50 ppm. 

(ii) At 20 percent oxygen for the continuous ox
ygen monitoring system. 

(b) Any owner or operator subject to the provi
sions of this subpart shall install, calibrate, main
tain, and operate the following continuous mon
itoring devices: 

(I) For any incinerator, a monitoring device 
which measures and records the combustion tem
perature at the point of incineration of effluent 
gases which are emitted from any digester system, 
brown stock washer system, multiple-effect evapo
rator system, black liquor oxidation system, or 
condensate stripper system where the provisions of 
§ 60.283(a)(l)(iii) apply. The monitoring device is 
to be certified by the manufacturer to be accurate 
within ±1 percent of the temperature being meas
ured. 

(2) For any lime kiln or smelt dissolving tank 
using a scmbber emission control device: 



(i) A monitoring device for the continuous 
measurement of the pressure loss of the gas stream 
through the control equipment. The monitoring de
vice is to be certified by the manufacturer to be 
accurate to within a gage pressure of ±500 pascals 
(ca. ±2 inches water gage pressure). 

(ii) A monitoring device for the continuous 
measurement of the scrubbing liquid supply pres
sure to the control equipment. The monitoring de
vice is to be certified by the manufacturer to be 
accurate within ±15 percent of design scrubbing 
liquid supply pressure. The pressure sensor or tap 
is to be located close to the scrubber liquid dis
charge point. The Administrator may be consulted 
for approval of alternative locations. 

(c) Any owner or operator subject to the provi
sions of this subpart shall, except where the provi
sions of§ 60.283 (a)(l)(iv) or (a)(4) apply. 

(I) Calculate and record on a daily basis 12-
hour average TRS concentrations for the two con
secutive periods of each operating day. Each 12-
hour average shall be determined as the arithmetic 
mean of the appropriate 12 contiguous 1-hour av
erage total reduced sulfur concentrations provided 
by each continuous monitoring system installed 
under paragraph (a)(2) of this section. 

(2) Calculate and record on a daily basis 12-
hour average oxygen concentrations for the two 
consecutive periods of each operating day for the 
recovery furnace and lime kiln. These 12-hour 
averages shall correspond to the 12-hour average 
TRS concentrations under paragraph (c)(l) of this 
section and shall be determined as an arithmetic 
mean of the appropriate 12 contiguous !-hour av
erage oxygen concentrations provided by each 
continuous monitoring system installed under para
graph (a)(2) of this section. 

(3) Correct all 12-hour average TRS concentra
tions to 10 volume percent oxygen, except that all 
12-hour average TRS concentration from a recov
ery furnace shall be corrected to 8 volume percent 
using the following equation: 

C.,.,n=Crnea•X(21·X/21• Y) 

where: 
C.,.,,.=the concentration corrected for oxygen. 
C==the concentration uncorrected for oxygen. 
X=the volumetric oxygen concentration in percentage to 

be corrected to (8 percent for recovery furnaces and 
10 percent for lime kilns, incinerators, or other de
vices). 

Y=the measured 12-hour average volumetric oxygen con
centration. 

(4) Record once per shift measurements ob
tained from the continuous monitoring devices in
stalled under paragraph (b)(2) of this section. 

(d) For the purpose of reports required under 
§ 60.7(c), any owner or operator subject to the 
provisions of this subpart shall report semiannually 
periods of excess emissions as follows: 
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(I) For emissions from any recovery furnace pe
riods of excess emissions are: 

(i) All 12-hour averages of TRS concentrations 
above 5 ppm by volume for straight kraft recovery 
furnaces and above 25 ppm by volume for cross 
recovery furnaces. 

(ii) All 6-minute average opacities that exceed 
35 percent. 

(2) For emissions from any lime kiln, periods of 
excess emissions are all 12-hour average TRS con
centration above 8 ppm by volume. 

(3) For emissions from any digester system, 
brown stock washer system, multiple~effect evapo
rator system, or condensate stripper system periods 
of excess emissions are: 

(i) All 12-hour average TRS concentrations 
above 5 ppm by volume unless the provisions of 
§60.283(al(l) (i), (ii), or (iv) apply; or 

(ii) All periods in excess of 5 minutes and their 
duration during which the combustion temperature 
at the point of incineration is less than 1200 °F, 
where the provisions of §60.283(a)(l)(iii) apply. 

(e) The Administrator will not consider periods 
of excess emissions reported under paragraph (d) 
of this section to be indicative of a violation of 
§ 60.11 (d) provided that: 

(I) The percent of the total number of possible 
contiguous periods of excess emissions in a quar
ter (excluding periods of startup, shutdown, or 
malfunction and periods when the facility is not 
operating) during which excess emissions occur 
does not exceed: 

(i) One percent for TRS emissions from recov
ery furnaces. 

(ii) Six percent for average opacities from re
covery furnaces. 

(2) The Administrator determines that the af
fected facility, including air pollution control 
equipment, is maintained and operated in a manner 
which is consistent with good air pollution control 
practice for minimizing emissions during periods 
of excess emissions. 

[43 FR 7572, Feb. 23, 1978, as amended at 51 FR 18545, 
May 20. ·19861 

§ 60.285 Test methods and procedures. 
(a) In conducting the performance tests required 

in § 60.8, the owner or operator shall use as ref
erence methods and procedures the test methods in 
appendix A of this part or other methods and pro
cedures in this section, except aS provided in 
§ 60.8(b). Acceptable alternative methods and pro
cedures are given in paragraph (f) of this section. 

(b) The owner or operator shall determine com
pliance with the particulate matter standards in 
§60.282(a) (1) and (3) as follows: 

(I) Method 5 shall be used to determine the 
particulate matter concentration. The sampling 
time and sample volume for each run shall be at 
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least 60 minutes and 0.90 dscm (31.8 dscf). Water 
shall be used as the cleanup solvent instead of ac
etone in the sample recovery procedure. The par
ticulate concentration shall be corrected to the ap
propriate oxygen concentration according to 
§ 60.284(c)(3). 

(2) The emission rate correction factor, inte
grated sampling and analysis procedure of Method 
3B shall be used to determine the oxygen con
centration. The gas sample shall be taken at the 
same time and at the same traverse points as the 
particulate sample. 

(3) Method 9 and the procedures in § 60.11 
shall be used to determine opacity. 

(c) The owner or operator shall determine com
pliance with the particular matter standard in 
§ 60.282(a)(2) as follows: 

(I) The emission rate (E) of particulate matter 
shall be computed for each run using the follow
ing equation: 

E=c~ Q.,ftLS 
where: 
E::emission rate of particulate matter, g/kg (lb/ton) of 

BLS. 
c,=concentration · ·of · ·particulate · ·matter, gl 

dsm (lb/dscf). 
Q.<d"'\·olumetric flow rate of effluent gas, dscmlhr (dscf/ 

hr). 
BLS=black liquor solids (dry weight) feed rate, kglhr 

(tonfhr). 

(2) Method 5 shall be used to determine the 
particulate matter concentration (cs) and the volu
metric flow rate (Qsd) of the effluent gas. The 
sampling time and sample volume shall be at least 
60 minutes and 0.90 dscm (31.8 dscf). Water shall 
be used instead of acetone in the sample recovery. 

(3) Process data shall be used to determine the 
black liquor solids (BLS) feed rate on a dry 
weight basis. 

(d) The owner or operator shall detennine com
pliance with the TRS standards in § 60.283, except 
§ 60.283(a)(l)(vi) and (4). as follows: 

(I) Method 16 shall be used to determine the 
TRS concentration. The TRS concentration shall 
be corrected to the appropriate oxygen concentra
tion using the procedure in § 60.284(c)(3). The 
sampling time shall be at least 3 hours, but no 
longer than 6 hours. 

(2) The. emission rate correction factor, inte
grated sampling and analysis procedure of Method 
3B shall be used to determine the oxygen con-
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centration. The sample shall be taken over the 
same time period as the TRS samples. 

(3) When determining whether a furnace is a 
straight kraft recovery furnace or a cross recovery 
furnace, TAPPI Method T.624 (incorporated by 
reference-see § 60.17) shall be used to determine 
sodium sulfide, sodium hydroxide, and sodium 
carbonate. These determinations shall be made 3 
times daily from the green liquor, and the daily 
average values shall be converted to sodium oxide 
(Na20) and substituted into the following equation 
ro determine the green liquor sulfidity: 

GLS = JOQ CNa:zs/(CNAzs+CNa21l+CNa2C03 ) 
Where: 

GLS=green liquor sulfidity. percent. 
CNa2S=coocentration of NazS as Na20, mglliter (gr/gal). 
CNaoH=concentration of NaOH as Na20, mg!liter (gr/gal). 
CNa2C03"'Coocentration of Na2C03 as Na20, mglliter (gr/ 

gal). 

(e) The owner or operator shall detennine com-
pliance with the TRS standards in 
§60.283(a)(l)(vi) and (4) as follows: 

(I) The emission rate (E) of TRS shall be com
puted for each run using the following equation: 

E=CTRs F Qro/P 
where: 
E=emissioo rate of TRS, g/kg (lb/ton) of BLS or ADP. 
CTRs=average combined concentration of TRS, ppm. 
F=eooversion factor, 0.001417 g H2S/ml ppm 

(0.08844xl0-6 lb H2S/ft3 ppm). 
Q,d=volumetric flow rate of stack gas. dscm/hr (dscf/hr). 
P=black liquor solids feed or pulp production rate, kglhr 

(tonfhr). 

(2) Method 16 shall be used to determine the 
TRS concentration (CTRs). 

(3) Method 2 shall be used to determine the 
volumetric flow rate (Qsu) of the effluent gas. 

(4) Process data shall be used to determine the 
black liquor feed rate or the pulp production rate 
(P). 

(f) The owner or operator may use the follow
ing as alternatives to the reference methods and 
procedures specified in this section: 

(1) For Method 5, Method 17 may be used if 
a constant value of 0.009 g/dscm (0.004 gr/dsct) 
is added to the results of Method 17 and the stack 
temperature is no greater than 205 oc (400 °F). 

(2) For Method 16, Method 16A or 16B may be 
used if the sampling time is 60 minutes. 

[54 FR 6673, Feb. 14, 1989; 54 FR 21344, May 17, 1989, 
as amended at 55 FR 5212, Feb. 14, 19901 
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TABLE 1 TO SUBPART A-GENERAL PROVISIONS APPLICABILITY TO SUBPART A-Continued 

Reference 
Applies to 
subpart R 

63.9{c) .........••••••••••••••••.•..• ....................• ...•.•.••.••••••••.••.•..•• .................•••••••••••••••.•. Yes 
63.9(d) ......................................... ..... ................................................. Yes 

63.9(e) . • •.•••••••••••.••.••...•• .................................................. ..........•.••••.••••••.•. Yes 
63.9(1) .•..••.• ............................................ .....• ........................................... .........•.• Yes 
63.9(g) .......•.•••••••.•.•• ......................•.. •.•••••••••.••.••••••.• ............................................ Yes 

63.9(h)(tHhl(3) ........................................... ............. ................................. Yes 
63.9(h)(4) . • .............. ........... ................................. ............ ............................... No 
63.9(h)(5}-(h){6) ............................... ............................................... .... ................ Yes 

63.9(i) ....................... ...... ........................................................ ............................. Yes 
63.90) ................................................. ............ .............................. ....................... Yes 

63.10(a) ................................................................................................................ Yes 
• 63.10(b){1) ........................................................................................................... Yes 

63.10{b){2) .......................... .................................. .......................................... Yes 
63.10{b)(3) ............................................................................................................ Yes 

63.10(c)(1) ....... .............................................. .................................................. Yes 
63.10(c)(2Hc)(4) ................................................................................................ No 
63.10(c){5Hc)(8) ................................................................................................. Yes 

63.10(c)(9) ............................................................................................................ No 
63.10(c){5Hc)(8) ................................................................................................. Yes 
63.10(d){1) ..................................................... ........................................... Yes 

63.10(d){2) ............................................................................................................ Yes 
63.10(d){3) ............................................................................................................ Yes 

63.10(d){4} .......................................................... ............................................. Yes 
63.10(d)(S) .......................................................................................................... Yes 
63.10(e) ................................................................................................................ Yes 

63.10(1) ............................................................................................................. Yes 
63.11 (aHbl .................................................... ............................................. Yes 

63.12(a}-(c) ........................................................................................................... Yes 
63.t3(aHcl ......................................................................................................... Yes 

63.14('a)-(b) ......................................................................................................... Yes 
63.tS(aHbl ........................................................................................................ Yes 

Comment 

Section reserved 

Sections reserved 

Section reserved 

!59 FR 64318, Dec. 14. 1994. aS amended at 61 
FR 7724, Feb. 29, 1996] 

(b) The affected source to which the 
existing sourceprovisions of this sub
part apply is as follows: 

Subpart $-National Emission 
Standards for Hazardous Air 
Pollutants from the Pulp and 
Paper Industry 

SOURCE: 63 FR 18617, Apr. 15, 1998, unless 
otherwise noted. 

§ 63.440 Applicability. 

(a) The provisions of this subpart 
apply to the owner or operator of proc
esses that produce pulp, paper, or pa
perboard; that are located at a plant 
site that is a major source as defined in 
§ 63.2 of subpart A of this part; and that 
use the following processes and mate
rials: 

(1) Kraft, soda, sulfite, or semi-chem
ical pulping processes using wood; or 

(2) Mechanical pulping processes 
using wood; or 

(3) Any process using secondary or 
non-wood fibers. 

(1) For the processes specified in 
paragraph (a) (1) of this section, the af
fected source is the total of all HAP 
emission points in the pulping and 
bleaching systems; or 

(2) For the processes specified in 
paragraphs (a)(2) or (a) (3) of this sec
tion, the affected source is the total of 
all HAP emission points in the bleach
ing system. 

(c) The new source provisions of this 
subpart apply to the total of all HAP 
emission points at new or existing 
sources as follows: 

(1) Each affected source defined in 
paragraph (b)(l) of this section that 
commences construction or reconstruc
tion after December 17, 1993; 

(2) Each pulping system or bleaching 
system for the processes specified in 
paragraph (a)(l) of this section that 
commences construction or reconstruc
tion after December 17, 1993; 

(3) Each additional pulping or bleach
ing line at the processes specified in 
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paragraph (a)(l) of this section, that 
commences construction after Decem
ber 17, 1993; 

(4) Each affected source defined in 
paragraph 0) (2) of this section that 
commences construction or reconstruc
tion after March 8, 1996; or 

(5) Each additional bleaching line at 
the processes specified in- paragraphs 
(a) (2) or (a) (3) of this section, that com
mences construction after March 8, 
!996. 

(d) Each existing source shall achieve 
compliance no later than April 16, 2001, 
except as provided in paragraphs (d)(l) 
through (d) (3) of this section. 

(1) Each kraft pulping system shall 
achieve compliance with the pulping 
system provisions of § 63.443 for the 
equipment listed in § 63.443 (a)(l)(ii) 
through (a) (1) (v) as expeditiously as 
practicable, but in no event later than 
April 17, 2006 and the owners and opera
tors shall establish dates, update dates, 
and report the dates for the milestones 
specified in§ 63.455(b). 

(2) Each dissolving-grade bleaching 
system at either kraft or sulfite 
pulping mills shall achieve compliance 
with the bleach plant provisions of 
§63.445 of this :mbpart as expeditiously 
as practicable, but in no event later 
than 3 years after the promulgation of 
the revised effluent limitation guide
lines and standards under 40 CFR 430.14 
through 430.17 and 40 CFR 430.44 
through 430.47. 

(3) Each bleaching system complying 
with the Voluntary Advanced Tech
nology Incentives Program for Effluent 
Limitation Guidelines in 40 CFR 430.24, 
shall comply with the requirements 
specified in either paragraph (d) (3) (i) or 
(d) (3) (ii) of this section for the effluent 
limitation. guidelines and standards in 
40 CFR 430.24. 

(i) Comply with the bleach plant pro
visions of § 63.445 of this subpart as ex
peditiously as practicable, but in no 
event later than April 16, 2001. 

(ii) Comply with all of the following: 
(A) The owner or operator of a 

bleaching system shall comply with 
the bleach plant provisions of§ 63.445 of 
this subpart as expeditiously as prac
ticable, but in no event later than 
April !5, 2004. 

(B) The owner or operator of a 
bleaching system shall not increase the 
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application rate of chlorine or hypo
chlorite in kg of bleaching agent per 
megagram of ODP, in the bleaching 
system above the average daily rates 
used over the three months prior to 
June 15, 1998 until the requirements of 
paragraph (d)(3)(ii)(A) of this section 
are met and record application rates as 
specified in §63.454(c). 

(C) Owners and operators shall estab
lish dates, update dates, and report the 
dates for the milestones specified in 
§63.455(b). 

{e) Each new source, specified as the 
total of all HAP emission points for the 
sources specified in paragraph (c) of 
this section, shall achieve compliance 
upon start-up or June 15, 1998, which· 
ever is later, as provided in §63.6(b) of 
subpart A of this part. 

(f) Each owner or operator of an af
fected source with affect:ed process 
equipment shared by more than one 
type of pulping process, shall comply 
with the applicable requirement in this 
subpart that achieves the maximum 
degree of reduction in HAP emissions. 

(g) Each owner or operator of an af
fected source specified in paragraphs 
(a) through (c) of this section must 
comply with the requirements of sub
part A-General Provisions of this 
part, as indicated in table I to this sub
part. 

§63.441 Definitions. 
All terms used in this subpart shall 

have the meaning given them in the 
CAA, in subpart A of this part, and in 
this section as follows: 

Acid condensate storage tank means 
any storage tank containing cooking 
acid following the sulfur dioxide gas 
fortification process. 

Black liquor means spent cooking liq
uor that has been separated from the 
pulp produced by the kraft, soda, or 
semi-chemical pulping process. 

Bleaching means brightening of pulp 
by the addition of oxidizing chemicals 
or reducing chemicals. 

Bleaching line means a group of 
bleaching stages arranged in series 
such that bleaching of the pulp pro
gresses as the pulp moves from one 
stage to the next. 

Bleaching stage means all process 
equipment associated with a discrete 
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step of chemical application and re~ 
moval in the bleaching process includ
ing chemical and steam mixers, bleach
ing towers, washers, seal (filtrate) 
tanks, vacuum pumps. and any other 
equipment serving the same function 
as those previously listed. 

Bleaching system means all process 
equipment after high-density pulp stor
age prior to the first application of oxi
dizing chemicals or reducing chemicals 
following the pulping system, up to and 
including the final bleaching stage. 

Boiler means any enclosed combus
tion device that extracts useful energy 
in the form of steam. A boiler is not 
considered a thermal oxidizer. 

Chip steamer means a vessel used for 
the purpose of preheating or 
pretreating wood chips prior to the di
gester, using flash steam from the di
gester or live steam. 

Closed-vent system means a system 
that is not open to the atmosphere and 
is composed of piping. ductwork, con
nections, and, if necessary, flow-induc
ing devices that transport gas or vapor 
from an emission point to a control de
vice. 

Combustion device means an individ
ual unit of equipment, including but 
not limited to, a thermal oxidizer, lime 
kiln, recovery furnace, process heater, 
or boiler, used for the thermal oxida
tion of organic hazardous air pollutant 
vapors. 

Decker system means all equipment 
used to thicken the pulp slurry or re
duce its liquid content after the pulp 
washing system and prior to high-den
sity pulp storage. The decker system 
includes decker vents, filtrate tanks, 
associated vacuum pumps, and any 
other equipment serving the same 
function as those previously listed. 

Digester system means each continu
ous digester or each batch digester 
used for the chemical treatment of 
wood or non-wood fibers. The digester 
system equipment includes associated 
flash tank(s), blow tank(s), chip steam
er(s) not using fresh steam, blow heat 
recovery accumulator(s), relief gas 
condenser(s), prehydrolysis unit(s) pre
ceding the pulp washing system, and 
any other equipment serving the same 
function as those previously listed. The 
digester system includes any of the liq
uid streams or condensates associated 
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with batch or continuous digester re
lief, blow, or flash steam processes. 

Emission point means any part of a · 
stationary source that emits hazardous 
air pollutants regulated under this sub
part, including emissions from individ
ual process vents, stacks, open pieces 
of process equipment, equipment leaks, 
wastewater and condensate collection 
and treatment system units, and those 
emissions that could reasonably be 
conveyed through a stack, chimney, or 
duct where such emissions first reach 
the environment. 

Evaporator system means all equip
ment associated with increasing the 
solids content and/or concentrating 
spent cooking liquor from the pulp 
washing system including pre-evapo
rators, multi-effect evaporators, con
centrators, and vacuum systems, as 
well as associated condensers, hotwells, 
and condensate streams, and any other 
equipment serving the same function 
as those previously listed. 

Flow indicator means any device that 
indicates gas or liquid flow in an en
closed system. 

HAP means a hazardous air pollutant 
as defined in §63.2 of subpart A of this 
part. 

High volume, low concentration or 
HVLC coliection system means the gas 
collection and transport system used 
to convey gases from the HVLC system 
to a control device. 

High volume, low concentration or 
HVLC system means the collection of 
equipment including the pulp washing, 
knotter, screen, decker, and oxygen 
delignification systems, weak liquor 
storage tanks, and any other equip
ment serving the same function as 
those previously listed. 

Knotter system means equipment 
where knots, oversized material, or 
pieces of uncooked wood are removed 
from the pulp slurry after the digester 
system and prior to the pulp washing 
system. The knotter system equipment 
includes the knotter, knot drainer 
tanks, ancillary tanks, and any other 
equipment serving the same function 
as those previously listed. 

Kraft pulping means a chemical 
pulping process that uses a mixture of 
sodium hydroxide and sodium sulfide 
as the cooking liquor. 
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Lime kiln means an enclosed combus
tion device used to calcine lime mud, 
which consists primarily of calcium 
carbonate, into calcium oxide. 

Low volume, high concentration or 
L VHC collection system means the gas 
collection and transport system userl 
to convey gases from the L VHC system 
to a control device. 

Low volume, high concentration or 
L VHC system means the collection of 
equipment including the digester. tur
pentine recovery, evaporator, steam 
stripper systems, and any other equip
ment serving the ~cimc function ns 
those previously listed. 

Mechanical pulping means a pulping 
process that only uses mechanical and 
thermo-mechanical processes to reduce 
wood to a fibrous mass. The mechani
cal pulping processes include, but are 
not limited to, stone groundwood, pres
surized groundwood, refiner mechani
cal, thermal refiner mechanical, ther
mo-mechanical, and tandem thermo·· 
mechanical. 

Non-wood pulping means the produc
tion of pulp from fiber sources other 
than trees. The non-wood fiber sources 
include, but are not limited to, ba
gasse, cereal straw, cotton, flax straw, 
hemp, jute, kenaf, and leaf fibers. 

Oven-dried pulp or ODP means a pulp 
sample at zero percent moisture con
tent by weight. Pulp samples for appli
cability or compliance determinations 
for both the pulping and bleaching sys
tems shall be unbleached pulp. For pur
poses of complying with mass emission 
limits in this subpart, megagi"am of 
ODP shall be measured to represent the 
amount of pulp entering and processed 
by the equipment system under the 
specified mass limit. For equipment 
that does not process pulp, megagram 
of ODP shall be measured to represent 
the amount of pulp that was processed 
to produce the gas and liquid streams. 

Oxygen delignification system means 
the equipment that uses oxygen to re
move lignin from pulp after high-den
sity stock storage and prior to the 
bleaching system. The oxygen 
delignification system equipment in
cludes the blow tank, washers, filtrate 
tanks, any interstage pulp storage 
tanks, and any other equipment serv
ing the same function as those pre
viously listed. 

40 CFR Ch. I (7-1-98 Edition) 

Primary fuel means the fuel that pro
vides the principal heat input to the 
combustion device. To be considered 
primary. the fuel must be able to sus
tain operation of the combustion de
vice without the addition of other 
fuels. 

Process wastewater treatment system 
means a collection of equipment, a 
process. or specific technique that re
moves or destroys the HAP's in a proc
ess wastewater stream. Examples in
clude. but are not lim.ited to, a steam 
stripping unit. wastewater thermal oxi
dizer, or biological treatment unit. 

Pulp washing system means all equip
ment used to wash pulp and separate 
spent cooking chemicals following the 
digester system and prior to the 
bleaching system, oxygen 
delignification system, or paper ma
chine system (at unbleached mills). 
The pulp washing system equipment 
includes vacuum drum washers, diffu
sion washers, rotary pressure washers, 
horizontal belt filtf!rs, intermediate 
stock chests. and "their associateJ vac
uum pumps. filtrate tanks, foam hreak
ers or tanks. and any other equipment 
serving the same function as those pre
viously listed. The pulp washing sys
tem does not include deckers, screens, 
knotters, stock chests, or pulp storage 

-tanks following the last· stage of pulp 
washing. 

Pulping line means a group of equip
ment arranged in series such that the 
wood chips are digested and the result
ing pulp progresses through a sequence 
of steps that may include knotting, re
fining, washing. thickening. blending, 
storing, oxygen delignification, and 
any other equipment serving the same 
function as those previously listed. 

Pulping process condensates means any 
HAP-containing liquid that results 
from contact of water with organic 
compounds in the pulping process. Ex
amples of process condensates include 
digester system condensates, turpen
tine recovery system condensates, 
evaporator system condensates, LVHC 
system condensates, HVLC system con
densates, and any other condensates 
from equipment serving the same func
tion as those previously listed. Liquid 
streams that are intended for byprod
uct recovery are not considered process 
condensate streams. 
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Pulping system means all process 
equipment, beginning with the digester 
system, and up to and including the 
last piece of pulp conditioning equip
ment prior to the bleaching system, in
cluding treatment with ozone, oxygen, 
or peroxide before the first application 
of a chemical bleaching agent intended 
to brighten pulp. The pulping system 
includes pulping process condensates 
and can include multiple pulping lines. 

Recovery furnace means an enclosed 
combustion device where concentrated 
spent liquor is burned to recover so
dium and sulfur, produce steam, and 
dispose of unwanted dissolved wood 
components in the liquor. 

Screen system means equipment in 
which oversized particles are removed 
from the pulp slurry prior to the 
bleaching or papermaking system 
washed stock storage. 

Secondary fiber pulping means a 
pulping process that converts a fibrous 
material, that has previously under
gone a manufacturing process, into 
pulp stock through the addition of 
water and mechanical energy. The mill 
then uses that pulp as the raw material 
in another manufactured product. 
These mills may also utilize chemical. 
heat. and mechanical processes to re
move ink particles from the fiber 
stock. 

Semi-chemical pulping means a 
pulping process ·that combines both 
chemical and mechanical pulping proc
esses. The semi-chemical pulping proc
ess produces intermediate yields rang
ing from 55 to 90 percent. 

Soda pulping means a chemical 
pulping process that uses sodium hy
droxide as the active chemical in the 
cooking liquor. 

Spent liquor means process liquid gen
erated from the separation of cooking 
liquor from pulp by the pulp washing 
system containing dissolved organic 
wood materials and residual cooking 
compounds. 

Steam stripper system means a column 
(including associated stripper feed 
tanks. condensers. or heat exchangers) 
used to remove compounds from waste
water or condensates using steam. The 
steam stripper system also contains all 
equipment associated with a methanol 
rectification process including rectifi
ers. condensers. decanters. storage 
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tanks, and any other equipment serv
ing the same function as those pre
viously listed. 

Strong liquor storage tanks means all 
storage tanks containing liquor that 
has been concentrated in preparation 
for combustion or oxidation in the re
covery process. 

Sulfite pulping means a chemical 
pulping process that uses a mixture of 
sulfurous acid and bisulfite ion as the 
cooking liquor. 

Temperature monitoring device means a 
piece of equipment used to monitor 
temperature and having an accuracy of 
±1.0 percent of the temperature being 
monitored expressed in degrees Celsius 
or ±0.5 degrees Celsius (°C), whichever 
is greater. 

Thermal oxidizer means an: enclosed 
device that destroys organic com
pounds by thermal oxidation. 

Turpentine recovery system means all 
equipment associated with recovering 
turpentine from digester system gases 
including condensers, decanters, stor
age tanks, and any other equipment 
serving the same function as those pre
viously listed. The turpentine recovery 
system includes any liquid streams as
sociated with the turpentine recovery 
process such as turpentine decanter 
underflow. Liquid streams that are in
tended for byproduct recovery are not 
considered turpentine recovery system 
condensate streams. 

Weak liquor storage tank means any 
storage tank except washer filtrate 
tanks containing spent liquor recov
ered from the pulping process and prior 
to the evaporator system. 

§ 63.442 [Reserved] 

§ 63.443 Standards for the pulping sys
tem at kraft, soda, and semi-chemi
cal processes. 

(a) The owner or operator of each 
pulping system using the kraft process 
subject to the requirements of this sub
part shall control the total HAP emis
sions from the following equipment 
systems, as specified in paragraphs (c) 
and (d) of this section. 

(1) At existing affected sources, the 
total HAP emissions from the follow
ing equipment systems shall be con
trolled: 

(i) Each LVHC system; 
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(ii) Each knotter or screen system 
with total HAP mass emission rates 
greater than or equal to the rates spec
ified in paragraphs (a)(l)(ii) (A) or 
(a) {I) (ii) (B) of this section -or the com
bined rate specified in paragraph 
(a) (I) (ii) (C) of this section. 

(A) Each knotter system with emis
sions of 0.05 kilograms or more of total 
HAP per megagram of ODP (0.1 pounds 
per ton). 

(B) Each screen system with emis
sions of 0.10 kilograms or more of total 
HAP per megagram of ODP (0.2 pounds 
per ton). 

(C) Each knotter and screen system 
with emissions of 0.15 kilograms or 
more of total HAP per megagram of 
ODP (0.3 pounds per ton). 

(iii) Each pulp washing system; 
(iv) Each decker system that: 
(A) Uses any process water other 

than fresh water or paper machine 
white water; or 

(B) Uses any process water with a 
total HAP concentration greater than 
400 parts per million by weight; and 

(v) Each oxygen delignification sys
tem. 

(2) At new affecr.ed sources, the total 
HAP ·emissions from the equipment 
systems listed in paragraphs (a) (1) (i), 
(a)(l)(iii). and (a)(!)(v) .of this section 
and the following equipment systems 
shall be controlled: 

(i) Each knotter system; 
(ii) ·Each screen system; 
(iii) Each decker system; and 
(iv) Each weak liquor storage tank. 
(b) The owner or operator of each 

pulping system using a semi-chemical 
or soda process subject to the require
ments of this subpart shall control the 
total HAP emissions from the follow
ing equipment systems as specified in 
paragraphs (c) and (d) of this section. 

(1) At each existing affected sources, 
the total HAP emissions from each 
LVHC system shall be controlled. 

(2) At each new affected source, the 
total HAP emissions from each L VHC 
system and each pulp washing system 
shall be controlled. 

(c) Equipment systems listed in para:
graphs (a) and (b) of this section shall 
be enclosed and vented into a closed
vent system and routed to a control de
vice that meets the requirements spec
ified in paragraph (d) of this section. 
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The enclosures and closed-vent system 
shall meet the requirements specified 
in §63.450. 

(d) The control device used to reduce 
total HAP emissions from each E:quip
ment system listed in paragraphs (a) 
and (b) of this section shall: 

(1) Reduce total HAP emissions by 98 
percent or more by weight; or 

(2) Reduce the total HAP concentra
tion at the outlet of the thermal oxi
dizer to 20 parts per million or less by 
volume, corrected to 10 percent oxygen 
on a dry basis; or 

(3)" Reduce total HAP emissions using 
a thermal oxidizer designed and oper
ated at a minimum temperature of 871 
oc (1600 oF) and a minimum residence 
time of 0. 75 seconds; or 

(4) Reduce total HAP emissions using 
a boiler, lime kiln, or recovery furnace 
by introducing the HAP emission 
stream with the primary fuel or into 
the flame zone. 

(e) Periods of excess emissions re
ported under § 63.455 shall not be a vio
lation of §63.443 (c) and (d) provided 
that the time of excess emissions (ex
cluding period~ of startup, shutdown, 
or malfunction) divided by the total 
process operating time in a semi-an
nual reporting period does not exceed 
the following levels: 

(1) One percent for control devices 
used to reduce the total HAP emissions 
from the LVHC system; and 

(2) Four percent for control devices 
used to reduce the total HAP emissions 
from the HVLC system; and 

(3) Four percent for control devices 
used to reduce the total HAP emissions 
from both the LVHC and HVLC sys
tems. 

§ 63.444 Standards for the pulping sys
tem at sulfite processes. 

(a) The owner or operator of each sul
fite process subject to the require
ments of this subpart shall control the 
total HAP emissions from the follow
ing equipment systems as specified in 
paragraphs (b) and (c) of this section. 

(1) At existing sulfite affected 
sources, the total HAP emissions from 
the following equipment systems shall 
be controlled: 

(i) Each digester system vent; 
(ii) Each evaporator system vent; and 
(iii) Each pulp washing system. 
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(2) At new affected sources, the total 
HAP emissions from the equipment 
systems listed in paragraph (a)(l) of 
this section and the following equip
ment shall be controlled: 

(i} Each weak liquor storage tank; 
(ii) Each strong liquor storage tank; 

and 
(iii) Each acid condensate storage 

tank. 
(b) Equipment listed in paragraph (a) 

of this section shall be enclosed and 
vented into a closed-vent system and 
routed to a control device that meets 
the requirements specified in para
graph (c) of this section. The enclo
sures and closed-vent system shall 
meet the requirements specified in 
§ 63.450. Emissions from equipment list
ed in paragraph (a) of this section that 
is not necessary to be reduced to meet 
paragraph (c) of this section is not re~ 
quired to be routed to a control device. 

(c) The total HAP emissions from 
both the equipment systems listed -in 
paragraph (a) of this section and the 
vents, wastewater, and condensate 
streams from the control device used 
to reduce HAP emissions, shall be con
trolled as follows. 

(1) Each calcium-based or sodium~ 
based sulfite pulping process shall: 

(i) Emit no more than 0.44 kilograms 
of total HAP or methanol per 
megagram (0.89 pounds per ton) of 
ODP; or 

(ii) Remove 92 percent or more by 
weight of the total HAP or methanol. 

(2) Each magnesium-based or ammo~ 
nium-based sulfite pulping process 
shall; 

(i) Emit no more than 1.1 kilograms 
of total HAP or methanol per 
megagram (2.2 pounds per ton) of ODP; 
or 

(ii) Remove 87 percent or more by 
weight of the total HAP or methanol. 

§ 63.445 Standards for the bleaching 
system. 

(a) Each bleaching system that does 
not use any chlorine or chlorinated 
compounds for bleaching is exempt 
from the requirements of this section. 
Owners or operators of the following 
bleaching systems shall meet all the 
provisions of this section: 

(1) Bleaching systems that use chlo
rine; 
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(2) Bleaching systems bleaching pulp 
from kraft, sulfite, or soda pulping 
processes that uses any chlorinated 
compounds; or 

(3) Bleaching systems bleaching pqlp 
from mechanical pulping processes 
using wood or from any process using 
secondary or non-wood fibers, that use 
chlorine dioxide. 

(b) The equipment at each bleaching 
stage, of the bleaching systems listed 
in paragraph (a) of this section, where 
chlorinated compounds are introduced 
shall be enclosed and vented into a 
closed-vent system and routed to a 
control device that meets the require- . 
ments specified in paragraph (c) of this 
section. The enclosures and closed-vent 
system shall meet the requirements 
specified in § 63.450. 

(c) The control device used to reduce 
chlorinated HAP emissions (not includ
ing chloroform) from the equipment 
specified in paragraph (b) of this sec
tion shall: 

(1) Reduce the total chlorinated HAP 
mass in the vent stream entering the 
control device by 99 percent or more by 
weight; 

(2) Achieve a treatment device outlet 
concentration of 10 parts per million or 
less by volume of total chlorinated 
HAP; or 

(3) Achieve a treatment device outlet 
mass emission rate of 0.001 kg of total 
chlorinated HAP mass per megagram 
(0.002 pounds per ton) of ODP. 

(d) The owner or operator of each 
bleaching system subject to paragraph 
(a) (2) of this section shall comply with 
paragraph (d) (I) or (d) (2) of this section 
to reduce chloroform air emissions to 
the atmosphere, except the owner or 
operator of each bleaching system 
complying with extended compliance 
under § 63.440(d)(3)(ii) shall comply with 
paragraph (d) (1) of this section. 

(I) Comply with the following appli
cable effluent limitation guidelines and 
standards specified in 40 CFR part 430: 

(i) Dissolving-grade kraft bleaching 
systems and lines, 40 CFR 430.14 
through 430.17; 

(ii) Paper-grade kraft and soda 
bleaching systems and lines, 40 CFR 
430.24(a)(l) and (e), and 40 CFR 430.26 (a) 
and (c); 

447 



§63.446 

(iii) Dissolving-grade sulfite bleach
ing systems and lines, 40 CFR 430.44 
through 430.47; or 

(iv) Paper-grade sulfite bleaching 
systems and lines, 40 CFR 430.54(a) and 
(c), and 430.56(a) and (c). 

(2) Use no hypochlorite or chlorine 
for bleaching in the bleaching system 
or line. 

§ 63.446 Standards for kraft pulping 
process condensates. 

(a) The requirements of this section 
apply to owners or operators of kraft 
processes subject to the requirements 
of this subpart. 

(b) The pulping process condensates 
from the following equipment systems 
shall be treated to meet the require
ments specified in paragraphs (c), (d), 
and (e) of this section: 

(1) Each digester system; 
(2) Each turpentine recovery system; 
{3) Each evaporator stage where weak 

liquor is introduced (feed stages) in the 
evaporator system; 

(4) Each HVLC collection system; and 
(5) Each LVHC collection system. 
(c) One of the following combinations 

of HAP-containing pulping process con
densates generated, produced, or asso
ciated with the equipment systems 
listed in paragraph (b) of this section 
shall be subject to the requirements of 
paragraphs (d) and (e) of this section: 

(1) All pulping process condensates 
from the equipment systems specified 
in paragraphs (b)(!) through (b)(5) of 
this section. 

(2) The combined pulping process 
condensates from the equipment sys
tems specified in paragraphs (b)(4) and 
(b) (5) of this section, plus pulping proc
ess condensate stream(s) that in total 
contain at least 65 percent of the total 
HAP mass from the pulping process 
condensates from equipment systems 
listed in paragraphs (b)(!) through 
(b)(3) of this section. 

(3) The pulping process condensates 
from equipment systems listed in para
graphs (b)(!) through (b)(5) of this sec
tion that in total contain a total HAP 
mass of 3.6 kilograms or more of total 
HAP per megagram (7 .2 pounds per ton) 
of ODP for mills that do not perform 
bleaching or 5.5 kilograms or more of 
total HAP per megagram (11.1 pounds 
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per ton) of ODP for mills that perform 
bleaching. 

(d) The pulping process condensates 
from the equipment systems listed in 
paragraph (b) of this section shall be 
conveyed in a closed collection system 
that is designed and operated to meet 
the requirements specified in para
graphs (d)( I) and (d)(Z) of this section. 

(1) Each closed collection system 
shall meet the individual drain system 
requirements specified in § 63.960.- 63.961. 
and 63.962 of subpart RR of this part, 
except for closed vent systems and con
trol devices shall be designed .and oper
ated in accordance with §§ 63.443(d) and 
63.450, instead of in accordance with 
§63.693 as specified in §63.962 (a)(3)(ii), 
(b)(3)(ii)(A), and (b)(3)(ii)(B)(.;) (iil); and 

(2) If a condensate tank is used in the 
closed collection system, the tank 
shall r:neet the following requirements: 

(i) The fixed roof and all openings 
(e.g., access hatches. sampling ports, 
gauge wells) shall be designed and op
erated with no detectable leaks as indi
cated by an instrument reading of Jess 
than 500 parts per million above back
ground, and vented into a closed-vent 
system that meets the requirements in 
§63.450 and routed to a control device 
that meets the requirements in 
§63.443(d): and 

(ii) Each opening shall be maintained 
in a closed, sealed position (e.g., cov
ered by a lid that is gasketed and 
latched) at all times that the tank con
tains pulping process condensates or 
any HAP removed from a pulping proc
ess condensate stream except when it 
is necessary to use the opening for 
sampling, removal, or for equipment 
inspection, maintenance, or repair. 

(e) Each pulping process condensate 
from 'the equipment systems listed in 
paragraph (b) of this section shall be 
treated according to one of the follow
ing options: 

(1) Recycle the pulping process con
densate to an equipment system speci
fied in §63.443(a) meeting the require
ments specified in §63.443(c) and (d); or 

(2) Discharge the pulping process con
densate below the liquid surface of a bi
ological treatment system meeting the 
requirement specified in paragraph 
(e) (3) of this section; or 

(3) Treat the pulping process conden
sates to reduce or destroy the total 
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HAP's by at least 92 percent or more by 
weight; or 

(4) At mills that do not perform 
bleaching, treat the pulping process 
condensates to remove 3.3 kilograms or 
more of total HAP per megagram {6.6 
pounds per ton) of ODP, or achieve' a 
total HAP concentration of 210 parts 
per:. million or less by weight at the 
outlet of the control device; or 

(5) At mills that perform bleaching, 
treat the pulping process condensates 
to remove 5.1 kilograms or more of 
tot.al HAP per megagram (10.2 pounds 
per ton) of ODP. or achieve a total 
HAP concentration of 330 parts per mil
lion or less by weight at the outlet of 
the Control device. 

(0 Each HAP removed from a pulping 
process condensate strea.m during 
treatment and handling under para
graphs (d) or (e) of this section, except 
for those treated according to para
graph (e)(2) of this section, shall be 
controlled as specified in §63.443(c) and 
(d). 

(g) For each steam stripper system 
used to comply with the requirements 
specified in paragraph (e) (3) of this sec
tion. periods of excess emissions re
ported under § 63.455 shall not be a vio
lation of paragraphs (d), (e), and (f) of 
this section provided that the time of 
excess emissions (including periods of 
startup, shutdown, or malfunction) di
vided by the total process operating 
time in a semi-annual reporting period 
does not exceed 10 percent. 

(h) Each owner or operator of a new 
or existing affected source subject to 
the requirements of this section shall 
evaluate all new or modified pulping 
process condensates or changes in the 
annual bleached or non-bleached ODP 
used to comply with paragraph (i) of 
this section, to determine if they meet 
the applicable requirements of this sec
tion. 

(i) For the purposes of meeting the 
requirements in paragraphs (c)(2), 
(e)(4). or (e)(5) of this section at mills 
producing both bleached and un
bleached pulp products, owners and op
erators may meet a prorated mass 
standard that is calculated by prorat
ing the applicable mass standards 
(kilograms of total HAP per megagram 
of ODP) for bleached and unbleached 
specified in paragraphs (c)(2), (e)(4), or 
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(e) (5) of this section by the ratio of an
nual megagrams of bleached and un
bleached ODP. 

§63.447 Clean condensate alternative. 
As an alternative to the require

ments specified in § 63.443(a)(l)(ii) 
through (a) (I) (v) for the control of HAP 
emissions from pulping systems using 
the kraft process, an owner or operator 
must demonstrate to the satisfaction 
of the Administrator. by meeting all 
the requirements below, that the total 
HAP emissions reductions achieved by 
this clean condensate alternative tech
nology are equal to or greater than the 
total HAP emission reductions that 
would have_ been achieved by compli
ance with §63.443(a)(I)(ii) through 
(a)(l)(v). 

(a) For the purposes of this section 
only the following additional defini
tions apply. 

(1) Clean condensate alternative af
fected source means the total of all HAP 
emission points in the pulping, bleach
ing, causticizing, and papermaking sys
tems (exclusive of HAP emissions at
tributable to additives to paper ma
chines and HAP emission points in the 
L VHC system). 

(2) Causticizing system means all 
equipment associated with converting 
sodium carbonate into active sodium 
hydroxide. The equipment includes 
smelt dissolving tanks, lime mud wash
ers and storage tanks, white and mud 
liquor clarifiers and storage tanks, 
slakers, slaker grit washers, lime kilns, 
green liquor clarifiers and storage 
tanks, and dreg washers ending with 
the white liquor storage tanks prior to 
the digester system, and any other 
equipment serving the same function 
as those previously listed. 

(3) Papermaking system means all 
equipment used to convert pulp into 
paper, paperboard, or market pulp, in
cluding the stock storage and prepara
tion systems, the paper or paperboard 
machines, and the paper machine white 
water system, broke recovery systems. 
and the systems involved in 
calendering. drying, on-machine coat
ing, slitting, winding. and cutting. 

(b) Each owner or operator shall in
stall and operate a clean condensate al
ternative technology with a continuous 
monitoring system to reduce total 
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HAP emissions by treating and reduc
ing HAP concentrations in the pulping 
process water used within the clean 
condensate alternative affected source. 

(c) Each owner or operator shall cal
culate HAP emissions on a kilogram 
per megagram of ODP basis and meas
ure HAP emissions according to the ap
propriate procedures contained in 
§ 63.457. 

(d) Each owner or operator shall de
termine the baseline HAP emissions for 
each equipment system and the total of 
all equipment systems in the clean 
condcn5atc alternative affected source 
based on the following: 

(1) Process and air pollution control 
equipment installed and operating on 
or after December 17, 1993, and 

(2) Compliance with the following re
quirements that affect the level of HAP 
emissions from the clean condensate 
alternative affected source: 

(i) The pulping process condensates 
requirements in § 63.446; 

(ii) The applicable effluent limitation 
guidelines and standards in 40 CFR 
part 430, sUbparts A, B. D, and E; and 

(iii) All other applicable require
ments of local. State, or Federal agen
cies or statutes. 

(e) Each owner or operator shall de
termine the following HAP emission 
reductions from the baseline HAP 
emissions determined in paragraph (d) 
of this section for each equipment sys
tem and the total of all equiprrient sys
tems in the clean condensate alter
native affected source: 

(1) The HAP emission reduction oc
curring by complying with the require
ments of §63.443(a)(l)(ii) through 
(a) (l){v); and 

(2) The HAP emissions reduction that 
occurring by complying with the clean 
condensate alternative technology. 

(f) For the purposes of all require
ments in this section, each owner or 
operator may use as an alternative, in
dividual equipment systems (instead of 
total of all equipment systems) within 
the clean condensate alternative af
fected source to determine emissions 
and reductions to demonstrate equal or 
greater than the reductions that would 
have been achieved by compliance with 
§ 63.443(a)(l){ii) through (a)(l){v). 

(g) The initial and updates to the 
control strategy report specified in 
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§63.455(b) shall include to the extent 
possible the following information: 

(1) A detailed description of: 
(i) The equipment systems and emis

sion points that comprise the clean 
condensate alternative ci.ffected source; 

(ii) The air pollution control tech
nologies that would be used to meet 
the requirements of §63.443(a)(l)(ii) 
through (a){l)(v); 

(iii) The clean condensate alternative 
technology to be used. 

(2) Estimates and basis for the esti
mAtf7'.~ of total HAP e-missions and 
emissions reductions to fulfill the re
quirements paragraphs (d), (e). and (0 
of this section. 

(h) Each owner or operator shall re
port to the Administrator by the appli
cable compliance date specified in 
§ 63.440(d) or (e) the rationale, calcula
tions, test procedures, and data docu
mentation used to demonstrate compli
ance with all the requirements of this 
section. 

§§ 63.448-63.449 [Reserved] 

§ 63.450 Standards for enclosures and 
closed-vent systems. 

(a) Each enclosure and closed-vent 
system specified in §§ 63.443(c). 63.444(b). 
and 63.445(b) for capturing and trans
porting vent streams that contain HAP 
shall meet the requirements specified 
in paragraphs (b) through (d) of this 
section. 

(b) Each enclosure shall maintain 
negative pressure at each enclosure or 
hood opening as demonstrated by the 
procedures specified §63.457(e). Each 
enclosure or hood opening closed dur
ing the initial performance test speci
fied in §63.457(a) shall be maintained in 
the same closed and sealed position as 
during the performance test at all 
times except when necessary to use the 
opening for sampling, inspe,ction, 
maintenance, or repairs. 

(c) Each component of the closed
vent system used to comply with 
§§63.443(c). 63.444(b). and 63.445(b) that 
is operated at positive pressure and lo
cated prior to a control device shall be 
designed for and operated with no de
tectable leaks as indicated by an in
strument reading of less than 500 parts 
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per million by volume above back
ground, as measured by the procedures 
specified in §63.457(d). 

(d) Each bypass line in the closed
vent system that could divert vent 
streams containing HAP to the atmos
phere without meeting the emission 
limitations in §§63.443, 63.444, or 63.445 
shall comply with either of the follow
ing requirements: 

(1) On each bypass line, the owner or 
operator shall install, calibrate, main
tain, and operate according to manu
facturer's specifications a flow indica
tor that provides a record of the pres
ence of gas stream flow in the bypass 
line at least once every 15 minutes . .The 
flow indicator shall be installed in the 
bypass line in such a way as to indiCate 
flow in the bypass line; or 

(2) For bypass line valves that are 
not computer controlled, the owner or 
operator shall maintain the bypass line 
valve in the closed position with a car 
seal or a seal placed on the valve or 
closure mechanism in such a way that 
valve or closure mechanism cannot be 
opened without breaking the seal. 

§§63.451-63.452 [Reserved] 

§ 63.453 Monitoring requirements. 

(a) Each owner or operator subject to 
the standards specified in §§ 63.443(c) 
and (d). 63.444(b) and (c). 63.445(b) and 
(c), 63.446(c). (d). and (e). 63.447(b) or 
§63.450(d), shall install, calibrate, cer
tify, operate, and maintain according 
to the manufacturer's specifications, a 
continuous monitoring system (CMS, 
as defined in §63.2 of this part) as speci
fied in paragraphs (b) through (m) of 
this section, except as allowed in para
graph (m) of this section. The CMS 
shall include a continuous recorder. 

(b) A CMS shall be operated to meas
ure the temperature in the firebox or 
in the ductwork immediately down
stream of the firebox and before any 
substantial heat exchange occurs for 
each thermal oxidizer used to comply 
with the requirements of §63.443(d)(l) 
through (d) (3). Owners and operators 
complying with the requirements in 
§ 63.443(d)(Z) or (d)(3) shall monitor the 
parameter specified and for the tem
perature and concentration limits 
specified. 
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(c) A CMS shall be operated to meas
ure the following parameters for each 
gas scrubber used to comply with the 
bleaching system requirements of 
§63.445(c) or the sulfite pulping system 
requirements of§ 63.444(c). 

(1) The pH or the oxidation/reduction 
potential of the gas scrubber effluent; 

(2) The gas scrubber vent gas inlet 
flow rate; and 

(3) The gas scrubber liquid influent 
flow rate. 

(d) As an option to the requirements 
specified in paragraph (c) of this sec
tion, a CMS shall be operated to meas
ure the chlorine outlet concentration 
of each gas scrubber used to comply 
with the bleaching system outlet con
centration requirement specified in 
§63.445(c)(Z). 

(e) Tl:le owner or operator of a bleach
ing system complying with 40 CFR 
430.24, shall monitor the chlorine and 
hypochlorite application rates, in kg of 
bleaching agent per megagram of ODP, 
of the bleaching system during the ex
tended compliance period specified in 
§ 63.440(d)(3). 

(f) A CMS shall be operated to meas
ure the gas scrubber parameters speci
fied in paragraphs (c)(!) through (c)(3) 
of this section or those site specific pa
rameters determined according to the 
procedures specified in paragraph (n) of 
this section to comply with the sulfite 
pulping system requirements specified 
in §63.444(c). 

(g) A CMS shall be operated to meas
ure the following parameters for each 
steam stripper used to comply with the 
treatment requirements in § 63.446(e) 
(3). (4). or (5): 

(1) The process wastewater feed rate; 
(2) The steam feed rate; and 
(3) The process wastewater column 

feed temperature. 
(h) As an option to the requirements 

specified in paragraph (g) of this sec
tion, a CMS shall be operated to meas
ure the methanol outlet concentration 
to comply with the steam stripper out
let concentration requirement speci
fied in §63.446 (e)(4) or (e)(S). 

(i) A CMS shall be operated to meas
ure the appropriate parameters deter
mined according to the procedures 
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specified in paragraph (n) of this sec
tion to comply with the condensate ap
plicability requirements specified in 
§ 63.446(c). 

(j) Each owner or operator using a bi
ological treatment system to comply 
with §63.446(e)(Z) shall perform the fol
lowing monitoring procedures. 

(1) On a daily basis, monitor the fol
lowing parameters for each biological 
treatment unit: 

(i) Composite daily sample of outlet 
soluble BODs concentration to monitor 
for maximum daily and maximum 
monthly averagP.; 

(ii) Mixed liquor volatile suspended 
solids; 

(iii) Horsepower of aerator unit{s); 
(iv) Inlet liquid flow; and 
(v) Liquid temperature. 
(2) Obtain daily inlet and outlet liq

uid grab samples from each biological 
treatment unit to have HAP data 
available to perform quarterly percent 
reduction tests specified in paragraph 
(j) (2) (ii) of this section and the compli
ance percent reduction tests specified 
in paragraph (p)(l)(i) of this section. 
Perform the following procedures with 
the liquid samples: 

{i) Store the samples for 5 days as 
specified in §63.-i57(n). The 5 day stor
age requirement is required since the 
soluble BOD5 test requires 5 days to ob
tain results. If the results of the solu
ble BOD5 test are outside of the range 
established during the initial perform
ance test, then the archive sample 
shall be used to perform the percent re
duction test specified in §63.457(1). 

(ii) Perform the percent reduction 
test procedures specified in §63.457(1) 
within 45 days after the beginning of 
each quarter as follows. 

(A) The percent reduction test per
formed in the first quarter (annually) 
shall be performed for total HAP and 
the percent reduction obtained from 
the test shall be at least as great as .the 
total HAP reduction specified in 
§ 63.446(e)(Z). 

(B) The remaining quarterly percent 
reduction tests shall be performed for 
methanol and the percent reduction ob
tained from the test shall be at least as 
great as the methanol reduction deter
mined in the previous first-quarter test 
specified in paragraph (j)(Z)(ii)(A) of 
this section. 
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(C) The parameter values used to cal
culate the percent reductions required 
in paragraphs (j)(Z)(ii)(A) and 
(j)(Z)(ii)(B) of this section shall be pa
rameter values measured and samples 
taken in paragraph U)(I) of this sec
tion. 

(k) Each enclosure and closed-vent 
system used to comply with §63A50(a) 
shall comply with the requirements 
specified in paragraphs (k) (I) through 
(k)(6) of this section. 

(1) For each enclosure opening, a vis
ual inspection of the closure mecha
nbm ~fJedfieLlln §63.450(b) shall be per
formed at least once every 30 days to 
ensure the opening is maintained in 
the closed position and sealed. 

l2) Each closed-vent system required 
by §63.450(a) shall be visually inspected 
every 30 days and at other times as re
quested by the Administrator. The vis
ual inspection shall include inspection 
of ductwork, piping, enclosures, and 
connections to covers for visible evi
dence of defects. 

l3) For positive pressure closed-vent 
systems or portions of closed-vent sys
tems, demonstrate no detectable leaks 
as specified in §63.450{c) measured ini
tially and annually by the procedures 
in §63.457(d). 

(4) Demonstrate initially and annu
ally that each enclosure opening is 
maintained at negative pressure as 
specified in §63.457(e). 

(5) The valve or closure mechanism 
specified in §63.450(d)(Z) shall be in
spected at least once every 30 days to 
ensure that the valve is maintained in 
the closed position and the emission 
point gas stream is not diverted 
through the bypass line. 

(6) If an inspection required by para
graphs (k) (I) through (k) (5) of this sec
tion identifies visible defects in duct
work, piping, enclosures or connections 
to covers required by § 63.450, or if an 
instrument reading of 500 parts per 
million by volume or greater above 
background is measured, or if enclo
sure openings are not maintained at 
negative pressure, then the following 
corrective actions shall be taken as 
soon as practicable. 

(i) A first effort to repair or correct 
the closed-vent system shall be made 
as soon as practicable but no later than 
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5 calendar days after the problem is 
identified. 

(ii) The repair or corrective action 
shall be completed no later than 15 calw 
endar days after the problem is identi
fied. 

(l) Each pulping process condensate 
closed collection system used to com
ply with §63.446(d) shall be visually in
spected every 30 days and shall comply 
with the inspection and monitoring re
quirements specified in § 63.964 of sub
part RR of this part, except for the 
closed-vent system and control device 
inspection and monitoring require
ments specified in §63.964(a)(2) of sub
part RR of this part, the closed-vent 
system and the control device shall 
meet the requirements specified in 
paragraphs (a) and (k) of this section. 

(m) Each owner or operator using a 
control device, technique or an alter
native parameter other than tflose 
specified in paragraphs (b) through (1) 
of this section shall install a CMS and 
establish appropriate operating param
eters to be monitored that dem
onstrate, to the Administrator's satis
faction, continuous compliance with 
the applicable control requirements. 

(n) To establish or reestablish, the 
value for each operating parameter re
quired to be monitored under para
graphs (b) through (j). (I). and (m) of 
this section or to establish appropriate 
parameters for paragraphs (t), (i), and 
(m) of this section, each owner or oper- . 
ator shall use the following procedures: 

(1) During the initial performance 
test required in §63.457(a) or any subse
quent performance test, continuously 
record the operating parameter; 

(2) Determinations shall be based on 
the control performance and parameter 
data monitored during the performance 
test, supplemented if necessary by en
gineering assessments and the manu
facturer's recommendations; 

(3) The owner or operator shall pro
vide for the Administrator's approval 
the rationale for selecting the monitor
ing parameters necessary to comply 
with paragraphs (!). (i). and (m) of this 
section; and 

(4) Provide for the Administrator's 
approval the rationale for the selected 
operating parameter value, and mon
itoring frequency, and averaging time. 
Include all data and calculations used 
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to develop the value and a description 
of why the value, monitoring fre
quency, and averaging time dem
onstrate continuous compliance with 
the applicable emission standard. 

(o) Each owner or operator of a con
trol device subject to the monitoring 
provisions of this section shall operate 
the control device in a manner consist
ent with the minimum or maximum (as 
appropriate) operating parameter value 
or procedure reQuired to be monitored 
under paragraphs (a) through (n) of 
this section and established under this 
subpart. Except as provided in para
graph (p) of this section. §63.443(e). or 
§63.446(g), operation of the control de
vice below minimum operating param
eter values or above maximum operat
ing parameter values established under 
this subpart or failure to perform pro
cedures required by this subpart shall 
constitute a violation of the applicable 
emission standard of this subpart and 
be reported as a period of excess emis
sions. 

(p) Each owner or operator of a bio
logical treatment system complying 
with paragraph (j) of this section shall 
perform all the following requirements 
when the monitoring parameters speci
fied in paragraphs (j)(l)(i) through 
(j) (1) (iii) of this section are below mini
mum operating parameter values or 
above maximum operating parameter 
values established in paragraph (n) of 
this section. 

(1) The following shall occur and be 
recorded as soon as practical: 

(i) Determine compliance with 
§63.446(e)(2) using the percent reduc
tion test procedures specified in 
§63.457(1) and the monitoring data spec
ified in paragraph (j)(I) of this section 
that coincide with the time period of 
the parameter excursion; 

(ii) Steps shall be taken to repair or 
adjust the operation of the process· to 
end the parameter excursion period; 
and 

(iii) Steps shall be taken to minimize 
total HAP emissions to the atmosphere 
during the parameter excursion period. 

(2) A parameter excursion is not a 
violation of the applicable emission 
standard if the percent reduction test 
specified in paragraph (p)(l)(i) of this 
section demonstrates compliance with 
§63.446(e)(2). and no maintenance or 
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changes have been made to the process 
or control device after the beginning of 
a parameter_ excursion that would in
fluence the results of the determina
tion. 

§ 63.454 Recordkeeping requirements. 
(a) The owner or operator of each af

fected source subject to the require
ments of this subpart shall comply 
with the recordkeeping requirements of 
§ 63.10 of subpart A of this part, as 
shown in table 1, and the requirements 
specified in paragraphs (b) through {d) 
of this section for the monitoring pa
rameters specified in § 63.453. 

(b) For each applicable enclosure 
opening, closed-vent system, and closed 
collection system, the owner or opera
tor shall prepare and maintain a site
specific inspection plan including a 
drawing or schematic of the compo
nents of applicable affected equipment 
and shall record the following informa
tion for each inspection: 

(1) Date of inspection: 
(2) The equipment type and identi

fication; 
(3) Results of negative pressure tests 

for enclosures; 
(4) Results of leak detection tests; 
(5) The nature of the defect or leak 

and the method of detection (i.e., vis
ual inspection or instrument detec
tion); 

(6) The date the defect or leak was 
detected and the date of each attempt 
to repair the defect or leak; 

(7) Repair methods applied in each 
attempt to repair the defect or leak; 

(8) The reason for the delay if the de
fect or leak is not repaired within 15 
days after discovery; 

(9) The expected date of successful re
pair of the. defect or leak if the repair 
is n9t completed within 15 days; 

(10) The date of successful repair of 
the defect or leak; 

(11) The position and duration of 
opening of bypass line valves and the 
condition of any valve seals; and 

(12) The duration of the use of bypass 
valves on computer controlled valves. 

(c) The owner or operator of a bleach
ing system complying with 
§63.440(d)(3)(ii)(B) shall record the daily 
average chlorine and hypochlorite ap
plication rates, in kg of bleaching 
agent per megagram of ODP, of the 
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bleaching system until the require
ments specified in §63.440(d)(3)(ii)(A) 
are met. 

(d) The owner or operator shall 
record the CMS parameters speci{ied in 
§ 63.453 and meet the requirements 
specified in paragraph (a) of this sec
tion for any new affected process equip
ment or pulping process condensate 
stream that becomes subject to the 
standards in this subpart due to a proc
ess change or modification. 

§ 63.455 Reporting requirements. 

(a) Each owner or operator of a 
source subject to this subpart shall 
comply with the reporting require
ments of subpart A of this part as spec
ified in table 1 and all the following re
quirements in this section. ThE! initial 
notification report specified under 
§63.9(b)(2) of subpart A of this part 
shall be submitted by April 15, 1999 

(b) Each owner or operator of a kraft 
pulping system specified in§ 63.440(d)(l) 
or a bleaching system specified in 
§63.440(d)(3)(ii) shall submit. with the 
initial notification report specified 
under § 63.9(b) (2) of subpart A of this 
part and paragraph (a) of this section 
and update every two years thereafter, 
a non-binding control strategy report 
containing, at a minimum, the infor
mation specified in paragraphs (b) (1) 
through (b)(3) of this section in addi
tion to the information required in 
§63.9(b)(2) of subpart A of this part. 

(1) A description of the emission con
trols or process modifications selected 
for compliance with the control re
quirements in this standard. 

(2) A compliance schedule. including 
the dates by which each step toward 
compliance will be reached for each 
emission point or sets of emission 
points. At a minimum, the list of dates 
shall include: 

(i) The date by which the major 
study(s) for determining the compli
ance strategy will be completed; 

(ii) The date by which contracts for 
emission controls or process modifica
tions will be awarded, or the date by 
which orders will be issued for the pur
chase of major components to accom
plish emission controls or process 
changes; 
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(iii) The date by which on~site con
struction, installation of emission con
trol equipment, or a process change is 
to be initiated; 

(iv) The date by which on-site con
struction, installation of emissions 
control equipment, or a process change 
is to be completed; 

(v) The date by which final compli
ance is to be achieved; 

(vi) For compliance with paragraph 
§63.440(d)(3)(ii). the tentative dates by 
which compliance with effluent limita
tion guidelines and standards inter
mediate pollutant load effluent reduc
tions and as available, all the dates for 
the best available technology's mile
stones reported in the National Pollut
ant Discharge Elimination System au
thorized under section 402 of the Clean 
Water Act and for the best professional 
milestones in the Voluntary Advanced 
Technology Incentives Program under 
40 CFR 430.24 (b)(2): and 

(vii) The date by which the final com
pliance tests will be performed. 

(3) Until compliance is achieved, re
visions or updates shall be made to the 
control strategy report required by 
paragraph (b) of this section indicating 
the progress made towards completing 
the installation of the emission con
trols or process modifications during 
the 2-year period. 

(c) The owner or operator of each 
bleaching system complying with 
§ 63.440(d)(3)(ii)(B) shall certify in the 
report specified under §63.10(e)(3) of 
subpart A of this part that the daily 
application rates of chlorine and hypo
chlorite for that bleaching system have 
not increased as specified in 
§ 63.440(d)(3)(ii)(B) until the require
ments of §63.440(d)(3)(ii)(A) are met. 

(d) The owner or operator shall meet 
the requirements specified in para
graph (a) of this section upon startup 
of any new affected process equipment 
or pulping process condensate stream 
that becomes subject to the standards 
of this subpart due to a process change 
or modification. 

§ 63.456 [Reserved] 

§ 63.457 Test methods and procedures. 

(a) Initial performance test. An initial 
performance test is required for all 
emission sources subject to the limita-
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tions in §§ 63.443, 63.444. 63.445. 63.446, 
and 63.447, except those controlled by a 
combustion device that is designed and 
operated as specified in §63.443(d)(3) or 
(d)(4). 

(b) Vent sampling port locations and 
gas stream properties. For purposes of se·
lecting vent sampling port locations 
and determining vent gas stream prop
erties, required in §§63.443, 63.444, 
63.445, and 63.447, each owner or opera
tor shall comply with the applicable 
procedures in paragraphs (b) (1) through 
(b) (6) of this section. 

(I) Method I or lA of part 60, appen
dix A, as appropriate, shall be used for 
selection of the sampling site as fol
lows: 

(i) To sample for vent gas concentra
tions and volumetric flow rates, the 
sampling site shall be located prior to 
dilution of the vent gas stream and 
prior to release to the atmosphere; 

(ii) For determining compliance with 
percent reduction requirements, sam
pling sites shall be located prior to the 
inlet of the control device and at the 
outlet of the control device; measure
ments shall be performed simulta
neously at the two sampling sites; and 

(iii) For determining compliance 
with concentration limits or mass 
emission rate limits, the sampling site 
shall be located at the outlet of the 
control device. 

(2) No traverse site selection method 
is needed for vents smaller than 0.10 
meter (4.0 inches) in diameter. 

(3) The. vent gas volumetric flow rate 
shall be determined using Method 2, 
2A, 2C, or 20 of part 60, appendix A, as 
appropriate. 

(4) The moisture content of the vent 
gas shall be measured using Method 4 
of part 60, appendix A. 

(5) To determine vent gas concentra
tions, the owner or operator shall col
lect a minimum of three samples that 
are representative of normal condi
tions and average the resulting pollut
ant concentrations using the following 
procedures. . 

(i) Method 308 in Appendix A of this 
part shall be used to determine the 
methanol concentration. 

{ii) Except for the modifications 
specified in paragraphs (b)(5)(ii)(A) 
through (b)(5)(ii)(K) of this section, 
Method 26A of part 60, appendix A shall 
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be used to determine chlorine con
centration in the vent stream. 

(A) Probe/Sampling Line. A separate 
probe is not required. The ·sampling 
line shall be an appropriate length of 
0.64 em (0.25 in) OD Teflon tubing. The 
sample inlet end of the sampling line 
shall be inserted into the ·stack in such 
a way as to not entrain liquid con
densation from the vent gases. The 
other end shall be connected· to the 
impingers. The length of the tubing 
may vary from one sampling site to an
other, but shall be as short as possible 
in each situation. If sampling is con
ducted in sunlight, opaque tubing shall 
be used. Alternatively, if transparent 
tubing is used, it shall be covered with 
opaque tape. 

(B) Impinger Train. Three 30 milliliter 
(ml) capacity midget impingers shall 
be connected in series to the sampling 
line. The impingers shall have regular 
tapered stems. Silica gel shall be 
placed in the third impinger as a des
iccant. All impinger train connectors 
shall be glass and/or Teflon®. 

(C) Critical Orifice. The critical orifice 
shall have a flow rate of 200 to 250 mll 
min and shall be followed by a vacuum 
pump capable of providing a vacuum of 
640 millimeters of mercury (mm Hg). A 
45 millimeter diameter in-line Teflon® 
0.8 micrometer filter shall follow the 
impingers to project the critical orifice 
and vacuum pump. 

(D) The following are necessary for 
the analysis apparatus: 

(1) Wash bottle filled with deionized 
water: 

(2) 25 or 50 ml graduated burette and 
stand; 

(3) Magnetic stirring apparatus and 
stir bar; 

( 4) Calibrated pH Meter; 
(S) 150-250 ml beaker or flask; and 
(6) A 5 ml pipette. 
(E) The procedures listed in para

graphs (b)(5)(ii)(E)(J) through 
(b)(5)(ii)(E)(7) of this section shall be 
used to prepare the reagents. 

Normality of 
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{1) To prepare the 1 molarity (M) po
tassium dihydrogen phosphate solu
tion, dissolve 13.61 grams (g) of potas
sium dihydrogen phosphate in water 
and dilute to 100 ml. 

(2) To prepare the 1 M sodium hy
droxide solution (NaOH), dissolve 4.0 g 
of sodium hydroxide in water and di
lute to lOO ml. 

(3) To prepare the buffered 2 percent 
potassium iodide solution, dissolve 20 g 
of potassium iodide in 900 ml water. 
Add 50 ml of the 1 M potassium dihy
drogen phosphate solution and 30 ml of 
the 1 M sodium hydroxide solution. 
While stirring solution, measure the 
pH of solution electrometrically and 
add the. 1 M sodium hydroxide solution 
to bring pH to between 6.95 and 7.05. 

(4) To prepare the 0.1 normality (N) 
sodium thiosulfate solution, dissolve 25 
g of sodium thiosulfate, pentahydrate, 
in 800 ml of freshly boiled and cooled 
distilled water in a !-liter volumetric 
flask. Dilute to volume. To prepare the 
0.01 N sodium thiosulfate solution, add 
10.0 ml standardized 0.1 N sodium 
thiosulfate solution to a 100 ml volu
metric flask. and dHute to vohlme with 
water. 

(5) To standardize the 0.1 N sodium 
thiosulfate solution, dissolve 3.249 g of 
anhydrous potassium hi-iodate, pri
mary standard quality, or 3.567 g potas
sium iodate dried at 103 +1-2 degrees 
Centigrade for I hour, in distilled water 
and dilute to 1000 ml to yield a 0.1000 N 
solution. Store in a glass-stoppered 
bottle. To 80 ml distilled water, add, 
with constant stirring, 1 ml con
centrated sulfuric acid, 10.00 ml 0.1000 
N anhydrous potassium hi-iodate, and 1 
g potassium iodide. Titrate imme
diately with 0.1 n sodium thiosulfate 
titrant until the yellow color of the 
liberated iodine is almost discharged. 
Add 1 ml starch indicator solution and 
continue titrating until the blue color 
disappears. The normality of the so
dium thiosulfate solution is inversely 
proportional to the ml of sodium 
thiosulfate solution consumed: 

SodiumThiosulfate ml Sodium Thiosulfate Consumed 

456 



Environmental Protection Agency 

(6) To prepare the starch indicator 
solution, add a small amount of cold 
water to 5 g starch and grind in a mar
tat· to obtain a thin paste. Pour paste 
into l L of boiling distilled water, stir, 
and let settle overnight. Use clear 
supernate for starch indicator solution. 

(7) To prepare the 10 percent sulfuric 
acid solution, add 10 ml of con
centrated sulfuric acid to 80 ml water 
in an 100 ml volumetric flask. Dilute to 
volume. 

(F) The procedures specified in para
graphs (b)(S)(ii)(F)(J) through 
(b)(5)(ii)(F)(5) of this section shall be 
used to perform the sampling. 

(1) Preparation of Collection Train. 
Measure 20 ml buffered potassium io
dide solution into each of the first two 
impingers and connect probe, 
impingers, filter, critical orifice, and 
pump. The sampling line and the 
impingers shall be shielded from sunM 
light. 

(2) Leak and Flow Check Procedure. 
Plug sampling line inlet tip and turn 
on pump. If a flow of bubbles is visible 
in either of the liquid impingers, tightM 
en fittings and adjust connections and 
impingers. A leakage rate nOt in excess 
of 2 percent of the sampling rate is acM 
ceptable. Carefully remove the plug 
from the end of the probe. Check the 
flow rate at the probe inlet with a bubM 
ble tube flow meter. The flow should be 
comparable or slightly less than the 
flow rate of the critical orifice with the 
impingers off-line. Record the flow and 
turn off the pump. 

(3) Sample Collection. Insert the samM 
piing line into the stack and secure it 
with the tip slightly lower than the 
port height. Start the pump, recording 
the time. End the sampling after 60 
minutes, or after yellow color is obM 
served in the second in-line impinger. 
Record time and remove the tubing 
from the vent. Recheck flow rate at 
sampling line inlet and turn off pump. 
If the flow rate has changed signifi
cantly. redo sampling with fresh cap
ture solution. A slight variation (less 
than 5 percent) in flow may be averM 
aged. With the inlet end of the line ele
vated above the impingers. add about 5 
ml water into the inlet tip to rinse the 
line into the first impinger. 

( 4) Sample Analysis. Fill the burette 
with 0.01 N sodium thiosulfate solution 
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to the zero mark. Combine the conM 
tents of the impingers in the beaker or 
flask. Stir the solution and titrate 
with thiosulfate until the solution is 
colorless. Record the volume of the 
first endpoint (TN, ml). Add 5 ml of the 
10 percent sulfuric acid solution, and 
continue the titration until the con
tents of the flask 8re again colorless. 
Record the total volume of titrant re
quired to go through the first and to 
the second endpoint (TA, ml). If the 
volume of neutral titer is less than 0.5 
ml. repeat the testing for a longer pe
riod of time. It is important that suffi
cient lighting be present to clearly see 
the endpoints, which are determined 
when the solution turns from pale yelM 
low to colorless. A lighted stirring 
plate and a white background are useM 
ful for this purpose. 

(5) Interferences. Known interfering 
agents of this method are sulfur diox
ide and hydrogen per:oxide. Sulfur diox
ide, which is used to ·reduce oxidant re
siduals in some bleaching systems, reM 
duces formed iodine to iodide in the 
capture solution. It is therefore a negaM 
tive interference for chlorine, and in 
some cases could result in erroneous 
negative chlorine concentrations. Any 
agent capable of reducing iodine to io
dide could interfere in this manner. A 
chromium trioxide impregnated filter 
will capture sulfur dioxide and pass 
chlorine and chlorine dioxide. Hydro
gen peroxide, which is commonly used 
as a bleaching agent in modern bleach
ing systems, reacts with iodide to form 
iodine and thus can cause a positive in
terference in the chlorine measure
ment. Due to the chemistry involved, 
the precision of the chlorine analysis 
will decrease as the ratio of chlorine 
dioxide to chlorine increases. Slightly 
negative calculated concentrations of 
chlorine may occur when sampling a 
vent gas with high concentrations of 
chlorine dioxide and very low con
centrations of chlorine. 

(G) The following calculation ·shall be 
performed to determine the corrected 
sampling flow rate: 

S -S (BP-PW)(~) 
c- u 760 273+1 

Where: 
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Sc=Corrected (dry standard) sampling flow 
rate, liters per minute: 

Su=Uncorrected sampling flow rate, Llmin; 
BP=Barometric pressure at time of sam

pling; 
PW=Saturatl:'d partial pr-essure of water 

vapor. mm Hg at temperature; and 
t=Ambient temperature. oc;_ 

(H) The following calculation shall be 
performed to determine the moles of 
chlorine in the sample: 

CI2Moles = 1/8000(5 TN- TA) x NThio 
Where: 
Tw:Volume neutral titer, ml: 
TA=Volume acid titer (total), ml: and 
NThio=Normality of sodium thiosulfate 

titrant. 

(I) The following calculation shall be 
performed to determine the concentra
tion of chlorine in the sample: 

CI 2ppmv 

Where: 

3005(5TN -TA)xNThio 

Sc xt5 

Sc""Corrected (dry standar·d) sampling flow 
rate. liters per minute. 

ts=Time sampled, minutes; 
T N=Volume neutral titer, ml; 
TA=Volume acid titer (total), ml; and 
NTh;o=Normality of sodium thiosulfate 

titrant. 

(J) The following calculation shall be 
performed to determine the moles of 
chlorine dioxide in the sample: 

C!02 Moles= lj4000(TA- TN )xNThio 
Where: 
T A= Volume acid titer (total), ml; 
TN=Volume neutral titer. ml; and 
Nnuo=Normality of sodium thiosulfate 

titrant. 

(K) The following calculation-shall be 
performed to determine the concentra-: 
tion of chlorine dioxide in the sample: 

CI02 ppmv 

Where: 

6010(TA -TN )xNThio 

Sc xt8 

Sc=Corrected (dry standard) sampling flow 
rate, liters per minute; 

ts=Time sampled, minutes; 
TA=:Volume acid titer (total). ml; 
TN"' Volume neutral titer. ml; and 
NTh;o=Normality of sodium thiosulfate 

titrant. 
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(iii) Any other method that measures 
the total HAP or methanol concentra
tion that has been demonstrated to the 
Administrator's satisfaction. 

(6) The minimum sampling time for 
each of the three runs per method shall 
be 1 hour in which either an integrated 
sample or four grab samples shall be 
taken. If grab sampling is used, then 
the samples shall be taken at approxi
mately equal intervals in time. such as 
15 minute intervals during the run. 

(C) Liquid sampling locations and prop
erties. For purposes of selecting liquid 
sampling locations and for detP.rmining 
properties of liquid streams such as 
wastewaters, process waters, and con
densates required in §§63.444, 63.446, and 
63.447, the owner or operator shall com
ply with the following procedures: 

(1) Samples shall be collected using 
the sampling procedures sp~cified in 
Method 305 of part 60, appendix A; 

(1) Where feasible, samples shall be 
taken from an enclosed pipe prior to 
the liquid stream being exposed to the 
atmosphere; and 

(ii) When sampling from an enclosed 
pipe is not feasible, samples shall be 
collected in a manner to mini.mize ex
posure of the sample to the atmosphere 
and loss of HAP compounds prior to 
sampling. 

(2) The volumetric flow rate of the 
entering and exiting liquid streams 
shall be determined using the inlet and 
outlet flow meters or other methods 
demonstrated to the Administrator's 
satisfaction. The volumetric flow rate 
measurements to determine actual 
mass removal shall be taken at the 
same time as the concentration meas
urements; 

(3) To determine liquid stream total 
HAP or methanol concentratiOns, the 
owner or operator shall collect a mini
mum of three samples that are rep
resentative of normal conditions and 
average the resulting pollutant con
centrations using one of the following: 

(i) Method 305 in Appendix A of this 
part, adjusted using the following 
equation: 

n 

C= I,c,;rm, 
i=l 

Where: 
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C=Pollutant concentration for the liquid 
stream, parts per million by weight. 

C;=Measured concentration of pollutant i in 
the liquid stream sample determined 
using Method 305. parts per million by 
weight. 

fm;=Pollutant-specific constant that adjusts 
concentration measured by Method 305 to 
actual liquid concentration: the fm for 
methanol is 0.85. Additional pollutant fm 
values can be found in table 34. subpart G 
of this part. 

n=Number of individual pollutants. i, 
summed to calculate total HAP. 

(ii) Any other method that measures 
total HAP concentration that has been 
demonstrated to the Administrator's 
satisfaction. 

(4) To determine soluble BOD5 in the 
effluent stream from a biological treat
ment unit used to comply with 
§§63.446(e)(2) and 63.4530), the owner or 
operator shall use Method 405.1, of part 
136, with the following modifications: 

(i) Filter the sample through the fil
ter paper, into Erlenmeyer flask by ap
plying a vacuum to the flask sidearm. 
Minimize the time for which vacuum is 
applied to prevent stripping of volatile 
organics from the sample. Replace fil
ter paper as often as needed in order to 
maintain filter times of less than ap
proximately 30 seconds per filter paper. 
No rinsing of sample container or filter 
bowl into the Erlenmeyer flask is al
lowed. 

(ii) Perform Method 405.1 on the fil
trate obtained in paragraph (c) (4) of 
this section. Dilution water shall be 
seeded with 1 milliliter of final effluent 
per liter of dilution water. Dilution ra
tios may require adjustment to reflect 
the lower oxygen demand of the fil
tered sample in comparison to the 
total BODs. Three BOD bottles and dif
ferent dilutions shall be used for each 
sample. 

(d) Detectable leak procedures. To 
measure detectable leaks for closed
vent systems as specified in § 63.450 or 
for pulping process wastewater collec
tion systems as specified in 
§ 63.446(d)(2)(i), the owner or operator 
shall comply with the following: 

(I) Method 21, of part 60, appendix A; 
and 

(2) The instrument specified in Meth
od 21 shall be calibrated before use ac
cording to the procedures specified in 
Method 21 on each day that leak 
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checks are performed. The following 
calibration gases shall be used: 

(i) Zero air (less than 10 parts per 
million by volume of hydrocarbon in 
air); and 

(ii) A mixture of methane or n
hexane and air at a concentration of 
approximately, but less than, 10,000 
parts per million by volume methane 
or n-hexane. 

(e) Negative pressure procedures. To 
demonstrate negative pressure at proc
ess equipment enclosure openings as 
specified in § 63.450(b). the owner or op
erator shall use one of the following 
procedures: 

(1) An anemometer to demonstrate 
flow into the enclosure opening; 

(2) Measure the static pressure across 
the opening; 

(3) Smoke tubes to demonstrate flow 
into the enclosure opening; or 

(4) Any other industrial ventilation 
test method demonstrated to the Ad
ministrator's satisfaction. 

(f) HAP concentration measurements. 
For purposes of complying with the re
quirements in §§ 63.443, 63.444, and 
63.447, the owner or operator shall 
measure the total HAP concentration 
as one of the following: 

(1) As the sum of all individual 
HAP's; or 

(2) As methanol. 
(g) Condensate HAP concentration 

measurement. For purposes of comply
ing with the kraft pulping condensate 
requirements in §63.446, the owner or 
operator shall measure the total HAP 
concentration as methanol except for 
the purposes of complying with the ini
tial performance test specified in 
§ 63.457(a) for §63.446(e)(2) and as speci
fied in §63.453(j)(2)(ii). 

(h) Bleaching HAP concentration meas
urement. For purposes of complying 
with the bleaching system require
ments in §63.445, the owner or operator 
shall measure the total HAP con
centration as the sum of all individual 
chlorinated HAP's or as chlorine. 

(i) Vent gas stream calculations. To 
demonstrate compliance with the mass 
emission rate, mass emission rate per 
megagram of ODP, and percent reduc
tion requirements for vent gas streams 
specified in §§ 63.443, 63.444, 63.445, and 
63.447. the owner or operator shall use 
the following: 
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(I) The total HAP mass emission rate 
shall be calculated using the following 
equation: 

E = K2l±ciMijQ, 
j=l 

Where: 

E=Mass emission rate of total HAP from the 
sampled vent, kilograms per hour. 

Kz=Constant. 2.494xiQ-6 (parts per million by 
volume) -1 (gram-mole per standard cubic 
meter) (kilogram/gram) (minutes/hour). 
where standard temperature for (gram
mole per standard cubic meter) is 20 cc. 

Cj=Concentration on a dry basis of pollutant 
j in parts per million by volume as meas
ured by the test methods specified in 
paragraph (b) of this section. 

Mj=Molecular weight of pollutant j, gram/ 
gram-mole. 

Q~=Vent gas stream flow rate (dry standard 
cubic meter per minute) at a tempera
ture of 20 oc as indicated in paragraph (b) 
of this section. 

n:=Number of individual pollutants. i, 
summed to calculate total HAP. 

(2) The total HAP mass emission rate 
per megagram of ODP shall be cal
culated using the following ~quation: 

Where: 

F= E 
p 

F =Mass emission rate of total HAP from the 
sampled vent, in kilograms per 
megagram of ODP. 

E=Mass emission rate of total HAP from the 
sampled vent. in kilograms per hour de
termined as specified in paragraph (i) (1) 
of this section. 

P=The production rate of pulp during the 
sampling period. in megagrams of ODP 
per hour. 

(3) The total HAP percent reduction 
shall be calculated using the following 
equation: 

R E, -Eo (100) 
E, 

Where: 

R=Efficiency of control device, percent. 
Ei=Inlet mass emission rate of total HAP 

from the sampled vent, in kilograms of 
pollutant per hour, determined as speci
fied in paragraph (i) (l) of this section. 

Eo=Outlet mass emission rate of total HAP 
from the sampled vent, in kilograms of 
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pollutant per hour. determined as speci
fied in paragraph (i) (I) of this section. 

(j) Liquid stream calculations. To dem
onstrate compliance with the mass 
flow rate, mass per megagram of ODP, 
and percent reduction requirements for 
liquid streams specified in §63.446, the 
owner or operator shall use the follow
ing: 

(I) The mass flow rates of total HAP 
or methanol entering and exiting the 
treatment process shall be calculated 
using the following equations: 

E, =~(_±vb,cb,) 
nxiO i=l 

E, =~(i,v"'c,,) 
n x 10 i=l 

Where: 

E~>""Ma5S flow rate of total HAP or methanol 
in the liquid stream entering the treat
ment process. kilograms per hour. 

Ea:=Ma~s flow rate of total HAP or methanol 
in rhe liquid exiting the treatment proc
ess. kilograms per hour. 

K=Deitsity of the liquid stream, kilograms 
per cubic meter. 

Vbi""Volumetric flow rate of liquid stream en
tenng the treatment process during each 
run i, cubic meters per hour, determined 
as specified in paragraph (c) of this sec
tion. 

Voi=Volumetric flow rate of liquid stream 
exiting the treatment process during 
each run i, cubic meters per hour. deter
mined as specified in paragraph (c) of 
this section. 

Ct>;=Concentration of total HAP or methanol 
in the stream entering the treatment 
process during each run i. parts per- mil
lion by weight, determined as specified 
in paragraph (c) of this section. 

Cai=Concentration of total HAP or methanol 
in the stream exiting the treatment 
process during each run i, parts per mil
lion by weight, determined as specified 
in paragraph (c) of this section. 

n=Number of runs. 

(2) The mass of total HAP or meth
anol per megagram ODP shall be cal
culated using the following equation: 

Where: 

F=.s_ 
p 
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F==Mass loading of total HAP or methanol in 
the sample, in kilograms per megagram 
ofODP. 

Ea=Mass flow rate of total HAP or methanol 
in the wastewater stream in kilograms 
per hour as determined using the proce
dures in paragraph m (l) of this section. 

P=The production rate of pulp during the 
sampling period in megagrams of ODP 
per hour. 

(3) The percent reduction of total 
HAP across the applicable treatment 
process shall be calculated using the 
following equation: 

Where: 

R= Eb -Ea x!OO 
Eb 

R=Control efficiency of the treatment proc
ess, percent. 

Et>=Mass flow rate of total HAP in the 
stream entering the treatment proces~. 
kilograms per hour, as determined in 
paragraph (j)(l) of this section. 

Ea=Mass flow rate of total HAP in the 
stream exiting the treatment process. 
kilograms per hour, as determined in 
paragraph (j) (I) of this section. 

(4) Compounds that meet the require
ments specified in paragraphs (j) (4) (i) 
or (4)(ii) of this section are not re
quired to be included in the mass flow 
rate, mass per megagram of ODP, or 
the mass percent reduction determina
tions. 

(i) Compounds with concentrations at 
the point of determination that are 
below 1 part per million by weight; or 

(ii) Compounds with concentrations 
at the point of determination that are 
below the lower detection limit where 
the lower detection limit is greater 
than 1 part per million by weight. 

(k) Oxygen concentration correction 
procedures. To demonstrate compliance 
with the total HAP concentration limit 
of 20 ppmv in §63.443(d)(2), the con
centration measured using the methods 
specified in paragraph (b)(S) of this sec
tion shall be corrected to 10 percent ox
ygen using the following procedures: 

(1) The emission rate correction fac
tor and excess air integrated sampling 
and analysis procedures of Methods 3A 
or 3B of part 60, appendix A shall be 
used to determine the oxygen con
centration. The samples shall be taken 
at the same time that the HAP samples 
are taken. 

§63.457 

(2) The concentration corrected to 10 
percent oxygen shall be computed 
using the following equation: 

( 
I 0.9 ) 

C, =Cm 20.9-%02d 

Where: 
Cc:::Concentration of total HAP corrected to 

10 percent oxygen. dry basis, parts per 
million by volume. 

Cm=Concentration of total HAP dry basis, 
parts per million by volume, as specified 
in paragraph (b) of this section. 

%02d=Concentration of oxygen, dry basis. 
percent by volume. 

(1) Biological treatment system percent 
reduction calculation. To determine 
compliance with an open biological 
treatment system option specified in 
§ 63.446(e)(2) and the monitoring re
quirements specified in §63.453(j)(2), the 
percent reduction due to destruction in 
the biological treatment system shall 
be calculated using the following equa
tion: 

R=ft>;.,xlOO 
Where: 

R=Destruction of total HAP or methanol in 
the biological treatment process, per
cent. 

fb;o=The fraction of total HAP or methanol 
removed in the biological treatment sys
tem. The site-specific biorate constants 
shall be determined using the procedures 
specified and as limited in appendix C of 
part 63. 

(m) Condensate segregation procedures. 
The following procedures shall be used 
to demonstrate compliance with the 
condensate segregation requirements 
specified in §63.446(c). 

(1) To demonstrate compliance with 
the percent mass requirements speci
fied in §63.446(c)(l), the procedures 
specified in paragraphs (m)(i)(i) 
through (m)(l)(iii) of this section shall 
be performed. 

(i) Determine the total HAP mass of 
all condensates from each equipment 
system listed in § 63.446 (b)(!) through 
(b) (3) using the procedures specified in· 
paragraphs (c) and (j) of this section. 

(ii) Multiply the total HAP mass de
termine in paragraph (m)(l)(i) of this 
section by 0.65 to determine the target 
HAP mass for the high-HAP fraction 
condensate stream or streams. 
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(iii) Compliance with the segregation 
requirements specified in § 63.446(c)(l) 
is demonstrated if the condensate 
stream or streams from each equip
ment system listed in § 63.446 (b)(!) 
through (b)(3) being treated as speci
fied in §63.446(e) contain at least as 
much total HAP mass as the target 
total HAP mass determined in para
graph (m) (1) (ii) of this section. 

(2) To demonstrate compliance with 
the percent mass requirements speci
fied in §63.446(c)(2), the procedures 
specified in paragraphs (m) (2) (i) 
through (m)(2)(ii) of this section shall 
be performed. 

{i) Determine the total HAP mass 
contained in the high-HAP fraction 
condensates from each equipment sys
tem listed in §63.446(b)(l) through (b)(3) 
and the total condensates streams from 
the equipment systems listed in 
§63.446(b)(4) and (b)(S), using the proce
dures specified in paragraphs (c) and (j) 
of this section. 

(ii) Compliance with the segregation 
requirements specified in § 63.446(c)(2) 
is demonstrated if the total HAP mass 
determined in paragraph (m) (2) (i) of 
this section is equal to or greater than 
the appropriate mass requirements 
specified in § 63.446(c)(2). 

40 CFR Ch. I (7-1-98 Edition) 

(n) Biological treatment system monitor
ing sampling storage. The inlet and out
let grab samples required to be col
lected in §63.4530)(2) shall be stored at 
4o C (40° F) to minimize the biodegrada
tion of the organic compounds in the 
samples. 

§ 63.458 Delegation of authority. 

'(a) In delegating implementation and 
enforcement authority to a State 
under section 112(d) of the CAA, the au
thorities contained in paragraph (b) of 
this section shall be retained by the 
Administrator and not transferred to a 
State. 

(b) Authorities which will not be del
egated to States: 

(1) Section 63.6(g)-Use of an alter
native nonopacity emission standard; 

(2) Section 63.453(m)-Use of an alter
native monitoring parameter; 

(3) Section 63.457(b)(S)(iii)-Use of an 
alternative test method for total HAP 
or methanol in vents; and 

(4) Section 63.457(c)(3)(ii)-Use of an 
alternative test method for tctal HAP 
or methanol in wastewater. 

§ 63.459 [Reserved] 

TABLE 1 TO SUBPARTS-GENERAL PROVISIONS APPUCABIUlY TO SUBPART Sa 

Reference 

63.1(a){1)-(3) ... 
63.1(a){4) ...... 

63.1(a){5) . 
63.1 (a}(6)-{8) ................ .. 
63.1(a}(9) .............................. . 
63.1(a)(10). 

63.1(a)(11)-(14) ............ . 
63.1(b)(1) ......... .. 
63.1{b)(2)-(3) .. 
63.1(c)(1)-(2) ...... .. 
63.1(c)(3) ....... .. 
63.1{c)(4)-(5) . 
63.1(d) ........ .. 
63.1(e) ............ . 
63.2 ..................................... . 
63.3 .. .. 
63.4(a){1) . 
63.4(a){3). 
63.4(a){4) . 
63.4(a)(5) ....................... . 
63.4(b) ....................... . 
63.4(c) ........................... .. 
63.5(a) ......... . 
63.5(b)(1) ......................... . 
63.5(b)(2) ....... .. 
63.5(b}(3) .. .. 
63.5(b)(4)-(6) .................... .. 
63.5(c) .... 

Applies to Sub
pans 

Yes. 
Yes .. 

No. 
Yes. 
No. 
No. 

Yes. 
No. 
Yes. 
Yes. 
No ... 
Yes. 
No. 
Yes. 
Yes. 
Yes. 
Yes. 

Comment 

Subpart S {this table) specifies applicability or each paragraph in subpart A 
to subpartS. 

Section reserved. 

Section reserved. 
Subpart S and other cross-referenced subparts specify calendar or operat

ing day. 

Subpart S specifies its own applicability. 

Section reserved. 

Section reserved. 

No. 
Yes. 
Yes. 

. .. , Section reserved. 

Yes. 
Yes. 
Yes. 
No ...................... [ Section reserved. 
Yes. 
Yes. 
No ....................... I Section reserved. 
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TABLE 1 TO SUBPART 8-GENERAL PROVISIONS APPLICABILITY TO SUBPART $"--Continued 

Reference 

63.5(d) 

63.5(e) ·····:····················· 
63.5(f) ···················· 
63.6(a) ................................. . 
63.6(b) ..... . 
63.6(c) .............................•...... 
63.6(d) 
63.6(e) ............................. . 
63.6(1) ................. . 
63.6(g) ............................... . 
63.6(h) ................................. . 

63.6(i) ································ 
63.6(j) .•.••.••••••••••••••••••••••••••••••• 

63.7 ··········· 
63.8(a}(1) ............................. .. 
63.8(a)(2) . 
63.8(a)(3) .......•... 
63.S(a)(4) .....•••••••••••.•••••••••••••• 
63.8(b)(1) ····· 
63.8(b}(2) ························· 
63.8(b}(3) .............................. . 
63.8(c)(1) ............ . 
63.8(c)(2) ........................... . 
63.8(c)(3) ... . 
63.8(c){4) ...................... . 

63.8(c)(5) ........... . 
63.8(c){6) .................. . 
63.8(c){7) .............................. . 
63.8(c){8) .................... . 
63.8(d) .................................. . 
63.8(e) .................................. . 
63.8(1){1)-{5) ......................... . 
63.8(1){6). 

63.8(g) ····················· 
63.9(a) ................................ .. 

63.9(b) ···•·················· 

63.9(c) ..................... . 
63.9(d) .........•......................... 
63.9(e) ............................... .. 
63.9(1) .......•............................ 
63.9(g)(1) ............................ . 
63.9(g}(2) ................ . 
63.9(g)(3) ......... . 

63.9(h) ................................ .. 
63.9{i) ..•..•.....•.........•.•............. 
63.90) ··•··· 
63.10{a) ......•.....•............... 
63.10(b) .•.......... 
63.10(c) ................................ .. 
63.10(d)(1) . 

63.10(d)(2) ························~···· 
63.10(d)(3) ...•....•.................... 
63.1 O(d)(4) ............................ . 
63.1 O(d)(5) ............................ . 
63.10(e)(1) •............ 
63.10(e)(2)(i) ........................ .. 
63.1 O(e)(2)(ii) ....................... .. 
63.1 O(e)(3) •........ 
63.10(e)(4) ............................ . 
63.10(1) ................................ .. 
63.11-63.15. 

Applies to Sub
partS 

Yes. 
Yes. 
Yes. 
Yes. 
No. 
No. 
No ... 
Yes. 
Yes. 
Yes. 
No. 
Yes. 
Yes. 
Yes. 
Yes. 
Yes. 
No ......... . 
Yes. 
Yes. 
No ..... . 
Yes. 
Yes. 
Yes. 
Yes. 
No ... 

No •............... 
Yes. 
Yes. 
Yes. 
Yes. 
Yes. 
Yes. 

Comment 

Subpart S specifies compliance dates for sources subject to subpart S. 
Subpart S specifies compliance dates for sources subject to subpart S. 
Section reseNed. 

Pertains to continuous opacity monitors that are not part of this standard. 

Section reseNed. 

. , Subpart S specifies locations to conduct monitoring. 

Subpart S allows site specific determination of monitoring frequency in 
§63.453{n){4). 

Pertains to continuous opacity monitors that are not part of this standard. 

No ...................... I Subpart S does not specify relative accuracy test for CEM's. 
Yes. 
Yes. 
Yes .................... I Initial no!ifications must be submitted within one year after the source be-

Yes. 
No. 
Yes. 
No. 
Yes. 
No .. 
No ......... . 

Yes. 
Yes. 
Yes. 
Yes. 
Yes. 
Yes. 
Yes. 
Yes. 
No ..................... .. 
Yes. 
Yes. 
Yes. 
Yes. 
No ... 
Yes. 
No ... 
Yes. 
Yes. 

comes subject to the relevant standard. 

Special compliance requirements are only applicable to kraft mills. 

Pertains to continuous opacity monitors that are not part of this standard. 

Pertains to continuous opacity monitors that are not part of this standard. 
Subpart S does not specify relative accuracy tests, therefore no notification 

is required for an allemative. 

Pertains to continuous opacity monitors that are not part of this standard. 

Pertains to continuous opacity monitors that are not part of this standard. 

Pertains to continuous opacity monitors that are not part of this standard. 

~wherever subpart A specifies "postmark" dates, submittals may be sent by methods other than the U.S. Mail (e.g., by fax or 
courier). Submittals shall be sent by the specified dates, but a postmark is not required. 
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CERTIFICATE OF SERVICE 

I, Keith A. Michaels, hereby ce1iify that a copy ofthis permit has been mailed 

by first class mail to International Paper Company Camden Mill, 1944 Adams 

Avenue, Camden, Arkansas 71701, on this 4 th day of Apri 1 , 2000. 

~J@Q~ 
Keith A. Michaels, Chief, Air Division 
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ADEQ 
A R K A N S A S 
Department of Environmental Quality 

June 1, 1999 

Russell Delezen, Superintendent of Environmental Services 

International Paper Company Camden Mill 

1944 Adams Avenue 

Camden, Arkansas 71701 

Dear Mr. Delezen: 

The enclosed Permit No. 725-AOP-R1 is issued pursuant to the Arkansas Operating Permit Program, 

Regulation # 26. 

After considering the facts and requirements of A.C.A. §8-4-101 et seq., and implementing 

regulations, I have determined that Permit No. 725-AOP-R1 for the construction, operation and 

maintenance of an air pollution control system for International Paper Company Camden Mill be 

issued and effective on the date specified in the permit, unless a Commission review has been 

properly requested under §2.1.14 of Regulation No.8, Arkansas Department of Pollution Control 

& Ecology Commission's Administrative Procedures, within thirty (30) days after service of this 

decision. 

All persons submitting written comments during this thirty (30) day period, and all other persons 

entitled to do so, may request an adjudicatory hearing and Commission review on whether the 

decision of the Director should be reversed or modified. Such a request shall be in the form and 

manner required by §2.1.14 of Regulation No.8. 

This permit is subject to the conditions specified therein and the conditions, if any, which are 

specified in the enclosed summary report. 

Sincerely, 

~{\f~ 
. ' 

Keith A. Michaels 
Chief, Air Division 

Enclosure 

AIR DIVISION 

8001 NATIONAL DRIVE I POST OFFICE BOX 8913 I LITTLE ROCK, ARKANSAS 72219-8913 I TELEPHONE 501-682-0739 I FAX 501-682-0753 

www.adeq.state.ar.us 





RESPONSE TO COMMENTS 
International Paper Company 

Permit #725-AOP-RO CSN: 52-0013 

On December 21, 1998, and December 23, 1998, the Director of the Arkansas Department of 

Pollution Control and Ecology gave notice of a draft permitting decision for the above referenced 

facility. During the comment period one person submitted written comments, data, views or 

arguments on the draft permitting decision .. The Department's response to these issues is as 

follows. 

ISSUE 1 (Comments 1 & 2) 

Comment: The draft permit contains emission limits for virtually every pollutant quantified in 

the application. IP requested that the limits which are not strictly based on specific regulatory 

requirements be removed from the permit. Emission estimates in the permit application are 

provided for informational purposes only and are based on very limited data available on similar 

industry sources. As the EPA stated in the July 10, 1995, White Paper "operating permits 

required by Title V are meant to accomplish the largely procedural task of identifying and 

recording existing substantive requirements applicable to regulated sources and to assure 

compliance with these existing requirements. Accordingly, operating permits and their 

accompanying applications should be vehicles for defining existing compliance obligations rather 

than for imposing new requirements or accomplishing other objectives." IP requested that limits 

be restricted to pollutants already in permit 725-AR-2. 

IP is concerned with the criteria pollutant emission limits included in the Title V and the 

previous permit that are not based on specific requirements in Regulation 19. These limits are 

called out as federally enforceable, making them targets for EPA periodic monitoring 

requirements and possible enforcement. 

Section 103 of Regulation 19 endorses the above mentioned EPA White Paper. Section 501 of 

Regulation 19 states that limits may be imposed in a permit "if such limitations are necessary to 

comply with federal law or regulations." The Title V permit, therefore, should contain the 

specific applicable requirements of Regulation 19, and any additional limitations necessary to 

ensure compliance with ambient air quality standards and other applicable federal regulatory 

requirements. Limits on every pollutant at every source are not needed or required. 

IP also requested that the non-criteria pollutant limitations regulated by the Cluster Rule ( 40 CFR 

Part 63, SubpartS) be removed since EPA contemplates HAP limitations in the NESHAP 

development and promulgated final rules that do not include the exhaustive list of HAPs 

presented in the draft Title V permit. IP believes that the NESHAP requirement of the draft 

permit (Plantwide Condition 15) will suffice in addressing the HAP emission control from 

affected units; thereby not further burdening the mills with requirements more stringent than 

requirements imposed on similar mills in other states. Examples of affected sources are the 

mill's NCG system, the brownstock washers, digester system, evaporator system, and turpentine 



system. Additionally, EPA has proposed another MACT for pulp and paper mill combustion 
sources such as recovery furnaces, limes kilns, and smelt dissolving tanks. Since the .MACT is 
proposed and is expected final soon, IP also requested HAP limitations for these sources 
consistent with the proposed MACT instead of non-criteria pollutant limits found in the draft 
permit. 

Response: The emission limits listed in the permit are those which were either submitted in the 
Title V permit application or in additional information. 

The emission limits for the non-criteria pollutants are based upon regulatory requirements. 
Section 18.801 of Regulation 18 requires the Department to regulate air contaminants in a 
manner that will prevent air pollution. The Department has evaluated the emission rates 
provided and deemed them to be acceptable under §18.801 of Regulation 18. The Title V permit 
identifies the rates and the recordkeeping/compliance demonstrations for these pollutants. The 
non-criteria pollutants are also identified as state-only requirements in the permit. Also, 
§19.103(C) of Regulation 19 states that "Regulation 19, as amended, presumes a single-permit 
system, encompassing both federal and state requirements." Therefore, the Title V permit may 
include the state-only requirements as long as they are identified as such in the permit. 

The Department will not remove the HAP limits for sources which are subject to a MACT 
standard. The Department is still required to regulate these emissions under Regulation 18. 
Stating that the facility is subject to a MACT standard in the permit is not sufficient for 
addressing the HAP emissions control from affected units and will not demonstrate compliance 
with Regulation 18. 

The criteria pollutant emission limits are needed in the permit in order to ensure compliance with 
the NAAQS. As the limits are needed to demonstrate compliance with the NAAQS, they must 
remain in the permit. 

ISSUE 2 (Comment 3) 

Comment: IP requested that the following wording be added to the general provisions: "Many 
emission limits in this permit are based on emission factors. If new emission factors are 
developed, or if mill tests indicate that actual emissions are higher than those predicted by the 
emission factors used at the time the permit was developed, the permit limits will be 
appropriately adjusted. Such a finding will not constitute a permit violation." 

Response: The Department will add the following language to the permit for the non-criteria 
pollutants, excluding PM. 

"The non-criteria pollutant emission rates listed below, excluding PM, were developed using 
estimates or published emission factors. A change in the published emission factors or 



development of other emissions data (including site specific test data) which could affect the 

estimated emission rates shall not be considered a violation of the permit limits." 

The following language will be added to the Plantwide Conditions pertaining to the criteria 

pollutant and the PM emission rates: "The criteria pollutant and the PM emission rates listed in 

this permit were developed using estimates or published emission factors. A change in the 

published emission factors or development of other emissions data (including site specific test 

data) which could affect the estimated emission rates shall not be considered a violation of the 

permit limits. This condition does not apply to pollutants for which test data is already available, 

pollutants with an NSPS or NESHAP standard, or limits which have been set through a PSD 

permitting action (those pollutants which have undergone a BACT analysis or which "netted out" 

of a PSD review)." 

ISSUE 3 (Comment 4) 

Comment: IP requested that the following wording be added to the General Provisions: 

"Deviations from permit conditions caused by startup, shutdown, or upset conditions shall not 

constitute violations of this permit if the Department finds that the permittee took appropriate 

action to eliminate future occurrences and/or to minimize the amount by which the permit's 

limits are exceeded and to reduce the length of time for which said limits are exceeded. The 

permittee shall report all such deviations pursuant to General Provision 8." 

Response: The Department has reviewed this request and will add the following to the Plantwide 

Conditions: 

Pursuant to § 19.601 of Regulation 19, the Department may forego enforcement action for 

exceedances of federally regulated air pollutant emissions given that the person responsible for 

the source of the excess emissions does the following. The reporting of upset conditions is 

outlined in General Provision 8. 

A. Demonstrates to the Department that the emissions resulted from: 

1. Equipment malfunction or upset and are not the result of negligence or 

improper maintenance; or 
2. Physical constraints on the ability of a source to comply with the emission 

standard, limitation, or rate during startup or shutdown; and 

3. That all reasonable measures have been taken to immediately minimize or 

eliminate the excess emissions. 



ISSUE 4 (Comments 5, 8, 9, & 32) 

Comment: Mass rate emission limits are set for pollutants by the permit as well as limits on 

production. IP requested that the production limits be removed and the compliance be 
demonstrated through the existing testing schedule and calculation of other emissions using the 

emission factors. 

IP requested that the Introduction be changed to read that records are to be kept on a twelve 

month rolling total rather than a twelve month rolling average. 

IP requested that they not be required to have records updated until the last day of the month 

following the month which the records represent. 

IP also requested that Specific Condition 112 in the draft permit be modified to state that the 
records need only to be updated on a monthly basis. 

Response: The production limits will remain in the permit. Use of emission factors to caculate 
emissions would require the use of production records. As the emission rates are based upon an 
emission factor and a production limit, it would require less work to just have a production limit 

in the permit. Also, ·if an emission factor were used, it would have to be listed in the permit. 
Therefore, the production limit would still remain public knowledge. 

The Department bas reviewed the other requests. As other paper mills are only required to 

update records by the end of the month following the month which the records represent, the 
permit's recmdkeeping requirements will be changed. The other changes will be made as 
requested. 

ISSUE 5 (Comments 6, 7, 10, 11, 13, 16, 17, 19, 20, 21, 24, 40, 41, 42, 44, 47, & 49) 

Comment: IP requested several insignificant wording changes and clarifications throughout the 

permit. 

Response: The changes will be made as requested. 

ISSUE 6 (Comments 12, 18, & 37) 

Comment: IP requested that Specific Conditions 26 and 135 be modified to state that excess 

emissions totaling less than 1% of the time in each calendar quarter would not be considered 

violations of the permit and that Specific Conditions 4 /k 5 be modified to state that compliance 
with the listed emission rates will be demonstrated through "proper incineration of the gases at 

least 99% of each quarter." As an alternate, IP requested adding a general provision stating 

"Deviations from permit conditions caused by startup, shutdown, or upset conditions shall not 
constitute violations of this permit if the Department finds that the permittee took appropriate 



actions to eliminate future occurences and/or to minimize the amount by which the permit's 

limits are exceeded and to reduce the length of time for which said limits are exceeded. The 

permittee shall report all such deviations pursuant to General Provision 8." 

Response: The specific conditions in question contain requirements of 40 CFR Part 60, Subpart 

BB and/or §19.8 of Regulation 19. These regulations do not contain any provisions stating the 

amount of excess emissions which would be considered violations of the permit. Therefore, the 

Department cannot allow a certain percentage of excess emissions. The alternate language is 

similar to that added under Issue 3 of this Response to Comments. Therefore, the alternate 

language suggested by the permittee in the above comment will not be added to the permit. 

ISSUE 7 (Comment 14) 

Comment: Turpentine is a byproduct of wood and varies in the amount per ton of wood. A limit 

on the amount of turpentine collected seems inappropriate because turpentine not collected either 

becomes volatized or contributes to the loading of the waste water system. The more turpentine 

collected for a given amount of wood, the less the pollutants released to the environment. IP 

requested that the production limit for turpentine be replaced by the allowed pulp production as a 

permit requirement. Additional information was submitted to the Department relating the 

emissions from the turpentine recovery source group (source SN-21). 

Response: The Department has reviewed the information relating the emissions from source SN

. 21 to the amount of pulp produced and is in agreement with the permittee. Therefore, the change 

will be made as requested. 

ISSUE 8 (Comment 15) 

Comment: The Brown Stock Washer source group (SN -15) consists of six brown stock washers, 

their associated equipment, and foam tank. The six washers are vented to the atmosphere 

through ceiling exhaust fans and not through stacks. Therefore, due to the impracticality of 

testing these sources and the large number of sources within the group, IP requested that the 

testing requirements for source SN-15 be removed from the permit. 

Response: Due to the impracticality of testing this source, the Department will remove the test 

requirement from the permit. 



ISSUE 9 (Comments 22 & 23) 

Comment: Acrolein emission limits for the Black Liquor Oxidation source group (SN-18) were 

derived using an emission factor from a NCASI technical bulletin. This technical bulletin lists 

the results of seven stack tests on black liquor oxidation tanks. The factors range from non

detect to 3.1 x 10·5 lbs/TBLS. The mill was conservative in using the high end of this range to to 

estimate emissions from its black liquor oxidation tank. The high end factor yielded 0.0077 tons 

per year which was rounded up to 0.01 tons per year. There is no reason to believe that the 

Camden Mill acrolein emissions would be higher than any of the seven mills tested. In fact, it is 

believed that the actual emissions would be much lower. 

Because a documented emission factor was used to estimate acrolein emissions, IP believes that 

stack testing is not necessary in this case to ensure compliance with emission limits. 

Recordkeeping of the total black liquor fired in the Recovery boilers should be sufficient to show 

compliance with the acrolein limit. Therefore, it is requested that the acrolein testing 

requirement be removed from the permit. 

The VOC and the methanol limits for the Black Liquor Oxidation source group were developed 

using emission factors. A conservative approach in selecting these emission factors was taken. 

The factors chosen for VOC and methanol were in the mid to upper range of available factors. 

There is no reason to believe thatthe Camden Mill emissions would be higher than other similar 

mills. In fact, due to the conservative nature in which the factors were chosen, it is believed that 

actual emissions wi!I be much lower than the permit limits. Additionally, the black liquor 

oxidation tank is not currently equipped with a stack sufficient for emission testing. Based on 

the conservative estimates of emissions, the physical limitations in testing this source without 

structural changes and the fact that testing of this smt is not consistently required in other 

Arkansas paper mill permits, IP requested that the testing requirements for VOC and methanol be 

removed from the permit. Recordkeeping of the total black liquor fired in the recovery boilers 

should be sufficient to show compliance with the V OC and the methanol emission limits. 

Additional information detailing the emission factors used to estimate the emissions of acrolein, 

methanol, and VOC was submitted to the Department. 

Response: The acrolein testing and the VOC testing will be removed from the permit. However, 

the methanol testing requirement will remain in the permit. If the methanol emission rate is 

exceeded on any one of the three runs, the permittee will be required to test this source for VOC 

emissions. Testing this source for methanol will still be required because of the large amount of 

methanol emisions (approximately 350 tpy) which is being permitted at this source for the first 

time. 



ISSUE 10 (Comments 25, 26, 28, 29, 33, 35, & 36) 

Comment: IP requested that the remainder of the opacity control requirement "Opacity of no 

more than 60 percent is allowed for no more than 6 minutes in 60 minutes and no more than 

three times in a 24 hour period" be added to Specific Conditions 42, 62, 107, 131, and 154. 

IP requested that the daily visible emissions readings required by Specific Condition 63 be 

replaced with the language used in Specific Condition 81. IP also requested that the daily visible 

emissions readings required by Specific Condition 44 be replaced with the following language: 

"Pursuant to §19.702 of Regulation 19 and 40 CFR Part 52, Subpart E, daily observations of the 

opacity from source SN-04/05 shall be conducted by a person trained, but not necessarily 

certified, in EPA Reference Method 9. If emissions which appear to be in excess of 30% are 

observed, the permittee shall take immediate action to identifY and correct the cause of the 

visible emissions. After corrective action has been taken, the permittee shall conduct another 

observation ofthe opacity from source SN-04/05. If the opacity observed does not appear to be in 

excess of 30%, then no further action is needed and the permittee will be considered in 

compliance with the permitted opacity limit. If visible emissions which appear to be in excess of 

30% are still observed, a 6-minute visible emissions reading shall be conducted by a person 

certified in EPA Reference Method 9 to determine if the opacity is less than 40%. If the opacity 

observed is not in excess of 40%, then no further action is needed and the permittee will be 

considered in compliance with the permitted opacity limit. If no Method 9 reading is conducted 

despite emissions appearing to be in excess of 30% after corrective action has been taken, the 

permittee shall be considered out of compliance with the permitted opacity limit for that day." 

The opacity for source SN-06 should be 20% rather than 40%. 

IP requested that the opacity limit for source SN -12 be raised to 20% and the opacity compliance 

demonstration match the language in Specific Condition 81, with the exception of weekly rather 

than daily observations. 

Response: As the language regarding 60 percent opacity is nearly identical to what is currently in 

Regulation 18 (effective July 1, 1997) and what is in Regulation 19 (as approved by the Arkansas 

Pollution Control & Ecology Commision on January 22, 1999), the change will be made to 

coincide with Regulations 18 and 19. 

The opacity for source SN-06 will be changed to 20% as requested. The opacity compliance 

demonstration language will be changed to read the same as Specific Condition 81. 

The opacity compliance demonstration for source SN-04/05 will be changed to read as IP has 

requested. 



The Department has reviewed the information submitted concerning the opacity limit for source 
SN-12. The opacity limit will be raised to 20%. The compliance demonstration language for 
this source will be identical to the language found in Specific Condition 81. The permittee will 
be required to perform daily observations due to the 20% opacity limit. The daily observations 
are needed instead of weekly since sources with higher opacities tend to have more variability in 
their daily opacity readings. 

ISSUE 11 (Comment 27) 

Comment: All annual testing should be required "annually" rather then "no more than 12 
months apart." If necessary, a window could be established to do annual testing no closer than 
six months apart and no more than 18 months apart. Otherwise, testing will need to be done 
every 11 months and will eventually be forced into the winter months on occasion with two sets 
of tests in some years. 

Response: The Department has reviewed this request and will change the appropriate specific 
conditions. The permit will specifY that the tests must take place no closer than 9 months apart 
and no more than 15 months apart. 

ISSUE 12 (Comment 30) 

Comment: Specific Conditions 86b and 97b require the monitoring of scrubbing liquid supply 
pressure. IP requested to be allowed to substitute flow for pressure. The scrubbing liquid supply 
pressure has little relation to scrubber performance. Scrubbing liquid flow rate is a much better 
indicator. 

Response: Since the equipment being controlled by the emissions is not subject to 40 CFR Part 
60, Subpart BB, the change will be made as requested. 

ISSUE 13 (Comment 31) 

Comment: IP requested that sources SN-28, SN-29, SN-30, SN-32, SN-33, and SN-34 be 
combined into a new source SN-28 Causticizing Area Source Group. They are in close 
proximity and are all limited by the amount oflime production allowed. Suggested language for 
the source description was submitted. 

Response: The sources will be grouped onto one page since the compliance demonstrations for 
these sources are identical. However, since some of the sources emit TRS while others do not, 
the sources will retain their individual source numbers. This will achieve the more streamlined 
approach desired by the permittee. The source description will be a combination of the 
descriptions in the draft permit. 



ISSUE 14 (Comment 38) 

Comment: IP requested that the testing requirement for source SN-02 be deleted from the 

permit. After many years of annual tests the source has never shown significant emissions and at 

times a special instrument was required to measure the low flow from the stack. Otherwise, 

please refer to Comment 27 (Issue II). 

Response: The Department has reviewed past test results for particulate matter from SN-02. 

Due to the low emission rate at which this source was tested (0.1 lb/hr), the requirement will be 

removed from the permit. 

ISSUE 15 (Comment 38) 

Comment: IP requested a custom schedule to allow annual certification and testing by vendors 

that nitrogen content will not exceed 2% and sulfur content will be less than 0.8% by weight. 

The certification and test results will be on site. The turbine is limited to pipeline quality natural 

gas only and does not have a source of high S<Jifur natural gas. Custom schedules are allowed in 

Specific Condtion 150b. Additionally, the NOx emissions are tracked by a CEMS. 

IP proposes to provide annual written guarantees, contract, or tariff limits from their suppliers 

that the mill will be provided with pipeline quality natural gas with stated maxmimum 

concentrations of nitrogen and sulfur and annual test results to demonstrate compliance. Total 

sulfur will be no more than 0.01 percent sulfur (less than 0.8 percent is required). Nitrogen 

should not exceed 3.0 mole percent and NOx emissions will not exceed !50 ppm by volume. 

These values are well within the requirements of 40 CFR Part 60, Subpart GG. There is no other 

fuel source for the gas turbin other than pipeline quality natural gas and a CEMS assures 

compliance with the NOx emission limits. 

Response: The Department is in agreement that custom sc)ledules are allowed under 40 CFR 

§60.334(b). However, the Department has not been granted delegation to approve the customs 

plans allowed by this subpart and will be unable to approve or disapprove the custom plan 

proposed by the permittee. The permittee will need to request approval ofthe custom plan from 

US EPA Region VI. 

ISSUE 16 (Comment 39) 

Comment: IP requested the language from permit 725-AR-2 for fuels allowed for source SN-01: 

Bark, wood waste, natural gas, #6 fuel oil, sawdust containing small amounts of lubricating oil, 

small amounts of waste paper, and small amounts oflubricating oil incidentally burned from 

contact with the conveyor systems. Also, the use of diesel oil for starting bark fires was 

requested in the application and is necessary since this has been the practice since the boiler was 

built in 194 7. The permittee also requested permission to bum small amounts of boxes in this 



boiler. Information concerning the emissions which could be generated by burning the boxes 
was submitted to the Department. 

Response: The Department has reviewed this request and determined that permitted emissions 
will not need to be increased as a result of allowing additional fuels to be fired at source SN-01. 
Therefore, the change will be made as requesled. However, additional requirements for the fuels 
not listed in the draft permit will be added to the final permit. 

ISSUE 17 (Comment 43) 

Comment: IP requested that Specific Conditions 220 and 221 be deleted from the permit. 1hese 
conditions apply to SN-49, not to SN-48. IP also requested that it be made clear that SN-48 and 
SN-49 do not include the smaller units in the Insignificant Activities lists. 

Response: Specific Condition 220 will be changed to state that the diesel fired air compressors 
may operate only when the electrical air compressors are out of service. This will coincide with 
the information submitted prior to the issuance of the draft permit. 

The permit will clarifY that sources SN-48 and SN-49 do not include the small units in the 
Insignificant Activities list 

ISSUE 18 (Comment 45) 

Comment: TP requested that the Insignificant Activities list attached to their comments be 
included in the permit and that miscellaneous lubricating oi! storage tanks be included under 
Group A, #3. 

Response: The Department has reviewed the Insignificant Activities List submitted in t.'le permit 
application and in the comments made on the draft permit with regards to the new regulations. It 
has been determined that the justification for three sources listed in the draft needed to be 
changed. Also, the Group B Insignificant Activities List has been revised in the permit in 
accordance with the new regulations. 

ISSUE 19 (Comment 46) 

Comment: IP requested that Plantwide Condition 8 be removed from the permit. The use of fuel 
oil at all applicable sources is allowed under this permit and compliance with the applicable 
limits is ensured by fuel usage limits. 



Response: The Department has reviewed this request and determined that the fuel oil 

recordkeeping requirements for the applicable sources are sufficient to demonstrate compliance 

with the permitted emission rates. Therefore, Plantwide Condition 8 will be removed from the 

permit as requested. 

ISSUE 20 (Comment 48) 

Comment: IP requested that the date of certification required in General Provision 21 be 

specified in the permit. An example is "The report is due 30 days following the one year 

anniversary of this permit and annually thereafter." IP also requested a period of 180 days to 

achieve compliance with the new requirements of this permit. 

In subsequent information submitted to the Department, IP stated that the period of 180 days to 

achieve compliance with the permit was needed to install electronic data systems which will 

maintain data for a period of 5 years after the date of such record. Currently, some systems only 

store data for three months. 

Response: General Provision 21 will be modified as requested. A plantwide condition will be 

added to the permit stating that hand written records may be kept for any source with an 

electronic data keeping system that does not store five years worth of data. 

ISSUE 21 (Comment 20) 

Comment: The permittee requested that Specific Conditions 30 and 31 be reworded by 

substituting "at SN-04, 05, and 06" for SN-26. The. solids are tracked at the recovery boilers 

since there is no combustion associated with SN-26. This limit was originally set for SN-27 

rather than SN-26. 

Response: The permit will be modified to say "processed" instead of "fired." It will also be 

modified to state that the records of BLS for the recovery boilers will suffice. 

ISSUE 23 (Comment 40) 

Comment: I-P requested that the term "soot-blowing" be changed to "steam cleaning of the 

combustion chamber" in Specific Conditions 167 and 168. This better describes the activity that 

could cause increased emissions. 

Response: New regulations went into effect on February 15, 1999. The permittee is required to 

comply with the opacity requirements in§ 19.503 of Regulation 19. This regulation does not 

contain any provisions for soot blowing or other activities which would be more than 6 minutes 

in duration. Therefore, Specific Conditions 167 and 168 will be removed from the permit. 



ISSUE24 

Due to changes in Regulations 18 and 19, the Department has modified several regulatory 
citations in the permit. Also, the following changes have been made to the permit due to changes 
in the regulations: a compliance plan has been added, the De Minimis Section of the permit has 
been changed to the Insignificant Activities Section, PM is now regulated under Regulation 18, 
and most opacity limits are now regulated under Regulation 19. 

i. 
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OPERATING 
AIR PERMIT 

'• 

Pursuant to the Regulations of the Arkansas Operating Air Permit Program, Regulation #26: 

Permit#: 725-AOP-RO 

IS ISSUED TO: 

International Paper Company 
1944 Adams A venue 
Camden, AR 71701 

Ouachita County 
CSN:52-0013 

THIS PERMIT AUTHORIZES THE ABOVE REFERENCED PERMITTEE TO INSTALL, 

OPERATE, AND MAINTAIN THE EQUIPMENT AND EMISSION UNITS DESCRIBED IN 

THE PERMIT APPLICATION AND ON THE FOLLOWING PAGES. THIS PERMIT IS 

VALID BETWEEN: 

June 1, 1999 and . May· -31", 2004 

AND IS SUBJECT TO ALL LIMITS AND CONDITIONS CONTAINED HEREIN. 

Signed: 

~u&DW!tK;:::: - -- ... 
6/1/99 

Keith A. Michaels Date 

.•.. 
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SECTION 1: FACILITY INFORMATION 

PERMITTEE: 
CSN: 

PERMIT NUMBER: 

FACILITY MAILING ADDRESS:'. 

PHYSICAl, LOCATION:· 

COUNTY: 

CONTACT POSITION: 
TELEPHONE NUMBER: 

REVIEWING ENGINEER: 

UTM North-South (X): 
UTM East-West (Y): 

International Paper Company 
52-0013 
725-AOP-RO 

1944 Adams Avenue 
Camden, AR 71701 

1944 Adams A venue 
Camden, AR 71701 

Ouachita 

Russell Delezen I Jay Wilson 
870-231-2251 I 870-23 I -2250 

Loretta Reiber 

3711.5 
516.5 
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International Paper Company 
CSN: 52-0013 Permit #:725-AOP-RO 

SECTION II: INTRODUCTION 

International Paper Company owns and operates a facility in Camden which produces a variety of 

unbleached papers and linerboard. The primary Standard Industrial Classification Code (SIC) for 

this facility is 2611 and 2621. This permit will continue to classify this facility as a major source 

of criteria pollutant emissions (with the exception oflead) with respect to Title V and 40 CFR 

52.21. 

Wood is accepted in either chip or log form. Other chips are stored in piles. Logs are debarked, 

chipped, and screened prior to storage in the chip silos. Chips are conveyed to the pulp mill, 

cooked in a continuous digester, washed, stored, and transferred to the paper mill where they are 

refined. Recycled fiber is also produced from a post consumer recycle plant. Recycled fiber, 

virgin fiber, chemicals, and dyes form the feedstock for the three paper machines. The final 

paper product is trimmed, wound onto rolls, and prepared for shipment off site. 

Weak black liquor from the pulp mill is concentrated in an evaporation system prior to 

combustion in one of the three recovery boilers. These boilers recover the spent cooking 

chemicals as green liquor. Energy from liquor combustion is captured to generate steam for mill 

use. 

The green liquor is reacted with lime in the caustic and lime recovery area and clarified to 

produce white liquor. The lime mud from the clarifier is recovered, calcined in a lime kiln, and 

reused. Ancillary systems include the bark boiler and the two power boilers which provide 

supplemental plant-wide steam, two steam turbines, a gas turbine generator equipped with a heat 

recovery steam generator (HRSG), a wastewater treatment system, an electrical distribution 

system, maintenance areas, and laboratories. 

Permit #725-AOP-RO is the first operating permit issued to International Paper Company

Camden Mill under Regulation 26. Several sources are being deleted in this permit due to the 

removal of the bag plant. Several sources which have been in operation at this facility for some 

time will be permitted for the first time. Two new sources are also being added. The two new 

sources are a package boiler which will be brought on site whenever another boiler will be down 

for an extended period of time and a baghouse to control the particulate matter emissions from 

the lime handling operations. In addition to several additional sources now being permitted, non

criteria pollutants will also be quantified. Permitted emissions from several sources are 

increasing. This is due to a change in the method of calculation and not a change in the method 

of operation. 
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International Paper Company 
CSN: 52-0013 Permit #:725-AOP-RO 

All of the hourly emission rates for this facility were based upon the maximum capacity ofthe 
equipment. CEMs as required by §19.8 of Regulation 19 will show compliance with the 
permitted emission rates for total reduced sulfur from several pieces of equipment. There are no 
additional requirements for demonstrating compliance with the short term emission rates in this 
permit. Compliance with the annual emission rates will be demonstrated through several record 
keeping requirements. These specific conditions are specified for each set of emission rates in 
this permit. Ali of the records are to be kept on a twelve month rolling total so that compliance 
may be demonstrated for any twelve month period. 

Following are a table of the facility wide emissions of federally regulated pollutants and a table 
of the facility wide non-criteria pollutant emissions. Specific unit information may be located 
using the indicated cross reference pages in the first table. 

EMISSION SUMMARY FOR CRITERIA POLLUTANTS 

Source Description Pollutant I Emission Rates Cross 
No. Reference 

lblhr tpy Page 

PM 547.2 2068.2 N/A 
Total Allowable Emissions 

PMIO 284.5 1143.7. 

so1 3930.8 2613.5 

voc 1138.9 4750.1 

I co 1834.4 7046.7 

NOX 1035.2 2433.6 

Pb 1.21 4.60 

TRS 165.2 662.5 

H,S 13.6 58.0 
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International Paper Company 
CSN: 52-0013 Permit #:725-AOP-RO 

EMISSION SUMMARY FOR CRITERIA POLLUTANTS 

Source Description Pollutant Emission Rates Cross 

No. Reference 
lblhr tpy Page 

01 Bark Boiler PM 76.7 329.2 93 

PMIO 62.5 274.3 

so, 706.5 22.3 

voc 28.0 122.7 

co 619.0 2711.1 

NO, 110.0 482.8 

Pb 0.05 O.Ql 

02 Slaker Vent Scrubber PM 5.0 21.9 81 

PMIO 5.0 21.9 

voc 3.3 14.4 

TRS 0.1 0.2 

03 Lime Kiln PM 70.0 306.6 74 

PMIO 34.9 152.9 

so, 17.4 76.3 

voc 11.2 49.0 

co 35.0 153.3 

NO, 44.8 196.0 

Pb 1.10 4.50 

TRS 7.4 32.6 

H,S 1.9 8.3 
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International Paper Company 
CSN: 52-0013 Permit #:725-AOP-RO 

EMISSION SUMMARY FOR CRITERIA POLLUTANTS 

Source Description Pollutant Emission Rates Cross 
No. Reference 

lb/hr tpy Page 

04/05 Recovery Boiler# I PM 200.0 876.3 46 

PM10 77.6 340.2 

so, 1318.8 1160.6 

voc 73.2 320.6 

co 412.6 1810.0 

NOX 192.0 401.6 

Pb 0.02 0.04 

TRS 31.8 140.6 

06 Recovery Boiler #2 PM 75.0 307.0 53 
and#3 

PM10 29.1 127.5 

so, !507.2 1066.1 

voc 167.8 735.8 

co 454.0 1991.6 

NOX 242.0 701.9 

Pb 0.01 0.02 

TRS 37.2 163.9 
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International Paper Company 
CSN: 52-0013 Permit #:725-AOP-RO 

EMISSION SUMMARY FOR CRITERIA POLLUTANTS 

Source Description Pollutant Emission Rates Cross 

No. Reference 
lblhr tpy Page 

07 Smelt Dissolving PM 25.0 110.0 60 
Tank#l 

PM10 25.0 110.0 

S02 7.5 32.9 

voc 28.0 122.3 

NOX 12.9 56.7 

Pb 0.01 0.01 

TRS 1.5 6.6 

08 Smelt Dissolving PM 8.4 76.3* 65 
Tank#2 

76.3* PM10 8.4 

so2 3.6 29.5* 

voc 13.6 115.5* 

- NOX 6.1 51.0* 

Pb 0.01 0.02* 

TRS 0.7 5.8* 

09 Smelt Dissolving PM 9.0 76.3* 65 
Tank#3 

PM10 9.0 76.3* 

S02 3.2 29.5* 

voc 12.2 115.5* 

NOX 5.5 51.0* 

Pb 0.01 0.02* 

TRS 0.6 5.8* 
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International Paper Company 
CSN: 52-0013 Permit #:725-AOP-RO 

EMISSION SUMMARY FOR CRITERIA POLLUTANTS 

Source Description Pollutant Emission Rates Cross 
No. Reference 

lblhr tpy Page 

10 Auxiliary Power This source is no longer in service. 
Boiler #I 

11 Auxiliary Power This source is no longer in service. 
Boiler #2 

12 NCG Incinerator PM 0.2 0.9 84 

PM10 0.2 0.9 

so, 3.5 15.2 

voc 4.0 I 7.3 

co 9.4 41.1 
-

NOX 7.3 32.1 
. 

TRS 0.7 3.0 
-- ,...--· 

13 Cogeneration Unit PM 5.6 24.6 89 

PM10 5.6 24.6 

S01 0.4 1.5 

voc 2.8 12.1 

co 51.6 226.2 

NOX 93.3 408.8 
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International Paper Company 
CSN: 52-0013 Permit #:725-AOP-RO 

EMISSION SUMMARY FOR CRITERIA POLLUTANTS 

Source Description Pollutant Emission Rates Cross 

No. ' Reference 
lblhr tpy Page 

14 NCO Back-Up Flare PM 0.2 0.9 84 

PM10 0.2 0.9 

so, 343.5 206.1 

voc 1.7 3.1 

co 9.4 41.1 

. NO, 7.3 32.1 

TRS 3.8 2.3 

15 Brown Stock Washers voc 266.1 1165.3 29 

TRS 45.7 200.3 

H2S 0.8 3.3 

16 Aeration Stabilization voc 10.0 43.8 112 
., 

Basin and Process 
Sewers TRS 1.1 4.1 

. H2S 0.1 0.1 

17 The printing presses are no longer in service. 

18 Black Liquor voc 125.4 548.4 44 

Oxidation Tank Vent 
TRS 25.0 62.2 

H,S 10.3 44.9 

19 Woodyard Source PM 0.7 3.0 21 

Group 
PM 10 0.6 2.7 

VOC 36.9 161.5 
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International Paper Company 
CSN: 52-0013 Permit #:725-AOP-RO 

EMISSION SUMMARY FOR CRITERIA POLLUTANTS 

Source Description Pollutant Emission Rates Cross 
No. Reference 

lb/hr tpy Page 

20 Digester and Blow PM 0.1 0.1 24 
Tanks Source Group 

PMIO 0.1 0.1 

voc 2.4 10.1 

TRS 0.9 3.8 

H,S 0.1 0.4 

21 Turpentine Recovery voc 0.2 0.9 26 
Source Group 
-

22 Knotter System voc 20.4 88.7 27 
Source Group 

TRS 1.7 7.5 

23 High Density Storage voc 50.7 222.0 32 
Source Group 

TRS 2.9 12.8 

H2S 0.1 0.3 

24 Pine Stock Chest voc 50.7 222.0 34 

TRS 2.9 12.8 

H,S 0.1 0.3 

25 Weak Black Liquor voc 6.8 37 
Storage Source Group 29.0 

TRS 0.6 2.5 

26 Strong Black Liquor voc 0.4 0.9 41 
Storage Source Group 

TRS 0.2 0.6 

H,S 0.1 0.3 

27 Multiple Effect Emissions from this source are routed to 39 
Evaporators sources SN-12 and/or SN-14. 
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International Paper Company 
CSN: 52-0013 Permit #:725-AOP-RO 

EMISSION SUMMARY FOR CRITERIA POLLUTANTS 

Source Description Pollutant Emission Rates Cross 

No. Reference 
lblhr tpy Page 

28, 29, Causticiziqg Area voc 7.7 31.8 71 

30, 32, Sources 
33, & TRS 0.3 0.8 

34 

31 Lime Handling Source PM 0.4 1.8 

, Group 
PM10 0.4 

79 
1.8 

35 Paper Mill Source voc 161.6 707.6 108 

Group 

36 Active East Landfill voc 0.8 3.4 115 

co 0.1 0.3 

TRS 0.1 0.3 

. 
H2S 0.1 0.1 

37 Gasoline Storage Tank voc 22.8 0.5 119 

38 Maintenance Parts This is an insignificant activity under Group B. 

Cleaners 

39-46 These sources were all part of the bag plant which has been removed from service. 

47 Package Boiler PM 5.5 6.6 100 

PM10 5.5 6.6 

S02 0.2 0.2 

voc 0.4 0.4 

co 50.0 60.0 

NO, 25.0 30.0 
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International Paper Company 
CSN: 52-0013 Permit #:725-AOP-RO 

EMISSION SUMMARY FOR CRITERIA POLLUT A.1\ITS 

Source Description Pollutant Emission Rates Cross 
No. Reference 

lb/hr tpy Page 

48 Air Compressors PM 2.0 2.5 121 

PM 10 2.0 2.5 

so, 1.8 2.3 

voc 2.3 2.9 

co 5.9 7.4 

NOX 27.2 34.3 

49 Shutdown Equipment PM 18.4 0.5 124 
. 

PMIO 18.4 0.5 

so, 17.2 0.5 

voc 27.5 0.7 

co 187.4 4.6 

NO, 261.8 6.3 
. . *These are the combmed totals fer $OUrces SN-08 and SN-09 «11d not mdlvtdual hmtts for each source . 
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International Paper Company 
CSN: 52-0013 Permit #:725-AOP-RO 

EMISSION SUMMARY FOR NON-CRITERIA POLLUTANTS 

Pollutant lb!hr tpy 

Acetaldehyde 13.57 58.95 

Acetone** 2.84 7.50 

Acetophenone O.o3 0.11 

Acrolein 0.39 1.40 

Acrylonitrile 0.01 0.02 

Aldehydes 0.06 O.oJ 

Ammonia** 167.67 734.31 

Antimony Compounds 0.200 0.115 

Arsenic Compounds 0.070 0.146 

Bertzene 0.50 1.45 

Beryllium Compounds 0.010 0.007 

Cadmium Compounds O.G4 0.123 

Carbon Disulfide · 0.76 3.20 

Carbon Tetrachloride O.o3 0.08 

Carbonyl Sulfide O.G2 0.05 

Chlorobenzene 0.09 0.27 

Chloroform 0.10 0.31 

Chromium Compounds 0.85 3.60 

Cobalt Compounds 0.160 0.154 

Cresols & Hexachloroethane 0.06 0.27 

Cumene 0.05 0.15 

Dibenzofurans O.oJ O.oJ 

Dimethyl Disulfide* 5.95 25.87 
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International Paper Company 
CSN: 52-0013 Permit #:725-AOP-RO 

EMISSION SUMMARY FOR NON-CRITERIA POLLUTANTS 

Pollutant lb!hr tpy 

Dimethyl Sulfide* 50.81 222.65 

Ethyl Benzene 0.01 0.02 
r--· -

Ethylene Glycol 0.44 1.92 

Formaldehyde 3.89 14.52 
-

Hydrogen Chloride** 32.52 105.92 

Hydrogen Fluoride** 0.46 0.15 

Lead Compounds 0.09 0.269 

Manganese Compounds 2.41 10.132 
---· ---

Mercury Compounds O.o! 0.015 

Methanol 394.5 1728.57 

Methyl Ethyl Ketone 4.40 18.67 

Methyl Isobutyl Ketone 0.3.8 1.25 
-· 

Methylene Chloride** 0.51 2.21 

Methy1Mercaptan* 12.79 55.78 

n-Hexane 0.22 0;80 

Napthalene 0.21 0.89 
'-1 

Nickel Compounds 1.000 0.785 

Phenols 3.32 14.49 

POM&PAH 0.11 0.36 

Propionaldehyde 0.11 0.45 

Selenium Compounds 0.020 0.021 

Styrene 0.69 2.40 

1,1 ,2,2-Tetrachloroethane o.or· 0.01 
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EMISSION SUMMARY FOR NON-CRITERIA POLLUTANTS 

Pollutaot 

Tetrachloroethylene** 

Toluene 

I ,2,4-Trichlorobenzene 

1, 1,1-Trichloroethaoe** 

1, I ,2-Trichloroethaoe 

Trichloroethylene 

Vinyl Chloride 

Xylene 

Zinc 

*Components ofTRS. Included m the TRS total. 

**Non-VOC non-criteria pollutant. · 

lb!hr 

0.41 

0.36 

0.80 

0.13 

0.12 

0.07 

0.01 

0.32 

25.67 

15 

tpy 

1.72 

1.01 

3.31 

0.44 

0.49 

0.19 

0.02 

0.76 

112.49 
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SECTION III: PERMIT HISTORY 

Operations at the facility now known as International Paper Company - Camden Mill began in 
early 1928. With the exception of the frames of the paper machines, all of the original equipment 
has been replaced. 

Pem1i1" #725-A was issued to International Paper Company on March 23, 1984. This permit 
allowed for the rebuilding of the electrostatic precipitator controlling emissions from the #2 and 
#3 recovery boilers. 

Permit #990-A was issued to International Paper Company on January I 0, 1990. This permit 
allowed for the installation of the cogenerati0n unit at this facility. At this time, the facility took 
severe restrictions on the ~wo auxiliary power boilers to net out of a PSD review. 

Permit #1239-A was issued to International Paper Company on December l3, 1991. This permit 
allowed for the installation of a new multiple effect evaporator. Limits were taken on the amount 
of black liquor solids that could be burned in the recovery boilers in order to avoid a PSD review. 

Permit #725-AR-1 was issued to International Paper Company on May 15, 1992. This permit 
conwiidated permits #725-A, #990-A, and 1239-A. Annual emissior.s were quantified for the 
first time in this permit. 

Permit #1458-A was issued to International Paper Company on June 2, 1993. At this time, the 
Department and International Paper were working on a PSD permit for the cogeneration facility. 
The facility wished to install a scrubber on source SN-0 1, the bark boiler, prior to the issuance of 
the draft permit. Therefore, the Department issued this temporary pennit to allow for the 
installation of the scrubber. 

Permit #725-AR-2 was issued to International Paper Company on November 1, 1996. This 
permit consolidated permits #725-AR-1 and #1458-A. Restrictions on the operation of the 
auxiliary power boilers (which have since been taken out of service) were changed which 
resulted in the need for a retroactive PSD review of the emissions from the cogeneration unit. 
Although the increase in particulate matter emissions from the cogeneration unit were above the 
PSD significant increase level, the permittee was able to net out ofPSD review for particulate 
matter. Emissions of sulfur dioxide and volatile organic compounds were below significant 
increase levels without any corresponding offsets. A PSD review for the emissions of oxides of 
nitrogen and carbon monoxide from the cogeneration unit was conducted due to net emissions 
increases of241.79 tpy of carbon monoxide and 240.01 tpy of oxides of nitrogen. As such, a 
Best Available Control Technology (BACT) analysis for oxides of nitrogen and carbon 
monoxide is required. 
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BACT is defined as an emission limitation based on the maximum degree of reduction of each 

pollutant subject to regulation which the environmental authority, on a case-by-case basis, taking 

into account energy, environmental, and economic impacts, determined is achievable. The 

BACT assessment identifies alternative control methods, considers the technical feasibility of 

each method, ranks the technically feasible alternatives in terms of control effectiveness, 

evaluates the economic, energy, and environmental aspects of technically feasible alternatives, 

and identifies the control method considered BACT for each pollutant and source combination. 

NOx Control Technologies 

NOx formation is a function ofthree main variables: fuel bound nitrogen in the fuel burned in the 

combustion chamber, combustion chamber flame temperature, and combustion chamber 

residence time. Conceptually, several types ofNOx control technologies exist to control the 

formation ofNOx at its source of formation. This can involve limiting the fuel bound nitrogen, 

lowering the flame temperature ofthe combustion chamber through wet injection, chamber 

design, and/or fuel to air ratios (combustion control), and decreasing the residence time of the 

fuel in the combustion chamber, usually through the design of the combustion device. 

The other type of control technology involves reducing the NOx content of the combustion 

exhaust gases (post-combustion control). This can involve selective catalytic reduction, 

nonselective catalytic reduction, and selective noncatalyti.:; reduction. These control technologies 

can also be used in combination with the technologies that control NOx at its source formation. 

The permittee's cogeneration unit currently controls the amount ofNOx formed from fuel bound 

nitrogen by limit the fuel for this unit to only natural gas. The flame temperature of the gas 

turbine combustion chamber is lowered by steam injection, thereby reducing the amount ofNOx 

formed. Water injection is not used in the cogeneration unit. Also, the flame temperature of the 

downstream duct burner is controlled through the use of low NOx burners. The control options 

of wet injection for NOx reduction in the gas turbine, and the combustion control technologies 

built into the designs of the gas turbine and duct burner, represent the best control technology for 

this unit. Since these controls already exist for the cogeneration unit, no additional controls are 

proposed. 

CO Control Technologies 

· Carbon monoxide emissions in gas turbines arise from inefficient or incomplete combustion of 

fuel. Three major factors which influence carbon monoxide formation in gas turbines are firing 

temperature, combustion chamber residence time, and combustion mixing characteristics. By 

increasing the combustion chamber temperature and residence time, the rate of CO conversion to 

C02 increases, thereby reducing CO emissions. However, increasing the combustion chamber 

temperature and residence time, NOx emissions increase. Therefore, a dichotomy exists between 
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CO and NOx at their source of formation. By reducing the rate of formation of one, the rate of 
formation of the other increases. Since NOx is of greater concern from the point of ambient air 
quality and ozone formation, it is not considered environmentally acceptable to lower the CO 
emissions at the expense of additional NOx emissions. 

The control of CO emissions from the cogeneration unit involves oxidizing the CO to C02• The 
options currently available to reduce the CO emissions are thermal oxidation and catalytic 
oxidation. International Paper considers the duct burner to act as a thermal oxidizer to control or . 
minimize CO emissions. The temperature of the exhaust gas is raised to 1560°F, which is near 
the range of thermal oxidation of CO and C02• No additional CO controls are proposed. 

Ambient Air Quality Analysis 

As required by the PSD Regnlations, the increases in emis3ions were modeled to determine their 
impact. The resuJts of this modeling may be found in the following table. As the ambient 
impacts caused by the increases in emissions were below the Modeling Significance Levels, the 
full impact analysis, which includes NAAQS modeling and an increment analysis, nor any 
ambient monitoring was required. 

-
~lutant I I 

I Averaging Period Impact Modeling 

I Significance Level 

co !-hour 37.20 2000 

8-hour 11.69 500 

NOx Annual 0.54 1.0 

Additional impact analyses indicated that there will be no construction and growth impacts 
associated with the scope of the proposed modification. Nor are any adverse impacts on soil or 
vegetation anticipated due to the cogeneration unit. It is unlikely that there would be any 
measurable impact on the nearest Class I area which is well over 250 km from this facility. 
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WOODYARD 
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SN-19 
Woodyard Source Group 

Source Description 

The woodyard source group includes emissions from roundwood chipping and screening, 

purchased chips unloading and storage, chip silo loading, debarking drums, roundwood chips 

rechipping, sawdust storage, purchased chips n!chipping, chip conveying, and other associated 

equipment. 

Due to the nature ofthe emissions from this source, an opacity limit would not be practical 

because ofthe difficulty in determining compliance with it. Instead, Plantwide Conditions 15 

and .16 will require that the facility be operated in a manner that will not cause unnecessary 

visible emissions. 

Specific Conditions 

I. Pursuant to § 19.50 I et seq .of the Regulations of the Arkansas State Implementation Plan 

· for Air Pollution Control (Regulation 19) and 40 CFR Part 52, Subpart E, the permittee 

shall riot exceed the emission rates set forth in the following table at source SN-19. 

Compliance with these emission rates will be shown through compliance with the limit of 

wood chips that may be processed at this source. 

Pollutant lb/hr tpy 

PMIO 0.6 2.7 

voc 36.9 161.5 

2. Pursuant to §18.801 of Regulation 18 and A.C.A. §8-4-203 as referenced by §8-4-304 

and §8-4-311, the permittee shall not exceed the emission rates set forth in the following 

table at source SN-19. Compliance with these emission rates will be shown through 

compliance with the limit of wood chips that may be processed at this source. 

li===Po=~u=:=t ==l==l:==~==l=====!:==.~===ll' 
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3. Pursuant to §19.705 of Regulation 19, A.C.A. §8-4-203 as referenced by §8-4-304 and 
§8-4-311 and 40 CFR 70.6, the permittee shall not process more than 4.1 million tons of 
chips at source SN-19 in any consecutive twelve month period. 

4. Pursuant to §19.705 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 
maintain records of the amount of chips processed at source SN-19 in order to 
demonstrate compliance with Specific Condition 3 and which may be used by the 
Department for enforcement purposes. These records shall be updated no later than the 
last day of the month following the month which the records represent, shall be kept on 
site, and shall be made available to Department personi1el upon request. An annual total 
and each month's individual data shall be submitted to the Department in accordance 
with General Provision 7. 
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PULP MILL 
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SN-20 
Digester and Blow Tank Source Group 

Source Description 

Source SN-20, which was installed or last modified in 1963, covers the emissions from the 
digester, vented either from the loading of chips or from the blow tanks following the digester. 
The digester are used to pressure cook the wood chips. The blow tanks are used to blow the pulp 
from the digester to atmospheric pressure. The particulate matter emissions result from loading 
the chips into the different digester. No control equipment for particulate matter emissions is 
associated with SN-20. 

The emissions which occur at the digesters while the chips are being cooked are routed to The 
turpentine recovery source group (SN-21). The emissions from source SN-21 are then routed to 
the NCG Incinerator (SN-12) as required by §19.8 of Regulation 19. 

No opacity limit has been assigned for this source group. The emissions are intennittent and 
occur only when loading chips into the digester and unloading and therefore it would be difficuli 
in detemJining compliance with an opacity limit. Instead Plantwide Conditions 15 and 16 will· 
require that this source group be operated in a manner that will not cause unnecessary visible 
emissions. 

Specific Conditions 

5. Pursuant to §19.501 et seq of the Regulations of the Arkansas State Implementation Pla11 
for Air Pollution Control (Regulation 19) and 40 CFR Part 52, Subpart E, the permittee 
shall not exceed the emission rates set forth in the following table at SN-20. Compliance 
with these emission rates will be determined through compliance with the limit of air 
dried tons of pulp (ADTP) that may be processed at this facility and proper incineration 
of the gases which result from cooking the chips. 

I Pollutant I lb/hr I tpy I 
PM10 0.1 0.1 

VOC* 2.4 10.1 

TRS 0.9 3.8 

H,S** 0.1 0.4 
*Includes the TRS compounds also conSidered to be VOCs. **Component ofTRS. Included in the TRS total. 
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6. Pursuant to §18.801 of Regulation 18 and A.C.A. §8-4-203 as referenced by A.C. A. 

§8-4-304 and §8-4-311, the permittee shall not exceed the emission rates set forth in the 

following table at source SN-20. The non-criteria pollutant emission rates listed below, 

excluding PM, were developed using estimates or published emission factors. A change 

in the published emission factors or development of other emissions data (including site 

specific test data) which could affect the estimated emission rates shall not be considered 

a violation of the. permit limits. Compliance with these emission rates will be determined 

through compliance with the limit of ADTP and proper incineration of the gases which 

result from cooking the chips. 

I Pollutant I lblhr I lEY I 
PM 0.1 0.1 

Acetaldehyde 0.02 0.09 

Cresol's & Hexachloroethane 0.06 0.27 

Dimethyl Disulfide* 0.06 0.22 

Dimethyl Sulfide* 0.71 3.11 

Methanol 0.36 1.56 

Methyl Ethyl Ketone O.oJ om 
*Gomponent ofTRS. 

7. Pursuant to §19.804 of Regulation 19, the exhaust gases from the digesters shall be 

incinerated at 1200°F for a minimum of0.5 seconds. (Currently, the facility is routing 

the gases through the turpentine recovery source group prior to incineration at source SN-

12 which meets this requirement.) 
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SN-21 
Turpentine Recovery Source Group 

Source Description 

Source SN-21, which was installed or last modified in 1978, consists of several turpentine 
condensers, a decanter, a storage tank, and other associated equipment. Turpentine is recovered 
from the digester (see source SN-20), and flash tanks, decanted, and stored prior to being shipped 
off site. Emissions are routed to the NCG Incinerator (source SN-12). No control equipment is 
associated with t.his source group. 

Specific Conditions 

8. Pursuant to §19.501 et seq of the Regulations of the Arkansas State Implementation Plan 
for Air Pollution Control (Regulation 19) and 40 CFR Part 52, Subpart E, the perrilittee 
shall not exceed, the emission rates set forth in the following table at SN-21. Compliance 
with these emission rates will be determined through compliance with the limit on the 
amount of ADTP t.hat may be produced at this facility. 

L Pollutant 

I voc 
lb/hr 

0.2 
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SN-22 

Knotter System Source Group 

Source Description 

This source, which was not previously permitted, was installed or last modified in 1982. This 

source group consists of the screens, the reject refiners, the reject chests, and other equipment 

associated with the deknotting system. The knotter system removes the knots and other 

undissolved material from the wood pulp before it is sent to the brown stock washers. No 

control equipment is associated with this source group. 

Specific Conditions 

9. Pursuan(to § 19.501 et seq of the Regulations ofthe Arkansas State Implementation Plan 

for Air Pollution Control (Regulation 19) and 40 CFR Part 52, Subpart E, the permittee 

shall not exceed the emission rates set forth in the following table at SN-22. Compliance 

with the.se emission rates will be determined through compliance with the limit on the 

amount of AbTP that may be produced at this facility . 

.. 

I Pollutant I lb/hr I tEY I 

I 
VOC* 

I 
20.4 

I 
88.7 

I TRS 1.7 7.5 

*Includes TRS compounds also considered to be VOCs. 
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10. Pursuant to §18.801 of Regulation 18 and A.C.A. §8-4-203 as referenced by A.C. A. 
§8-4-304 and §8-4-311, the permittee shall not exceed the emission rates set forth in the 
following table at source SN-22. The non-criteria p01Iutant emission rates listed below 
were developed using estimates or published emission factors. A change in the published 
emission factors or development of other emissions data (including site specific test data) 
which could affect the estimated emission rates shall not be considered a violation of the 
permit limits. Compliance with these emission rates will be determined through 
compliance with the limit on the amount of ADTP that may be produced at this facility. 

I Pollutant I lblhr I tpy I 
Acetaldehyde 0.16 0.67 

Benzene 0.01 0.01 

Dimethyl Disulfide* 0.19 0.83 I 

Dimethyl Sulfide* 1.50 6.55 I - I Formaldehyde 0.01 0.01 

I Methanol 17.2 75.2 

Methyl Ethyl Ketone 0.05 0.21 I 
Methyl Isobutyl Ketone 0.01 0.01 

-
Methyl Mercaptan* 0.02 0.08 

Styrene 0.01 0.01 

Toluene 0.01 0.01 

Xylene 0.01 0.01 
*Component of TRS. Included m the TRS total. 
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SN-15 

Brown Stock Washers Source Group 

Source Description 

Source SN-15, which was installed or last modified in 1968, consists of six brown stock washers 

(3 stages, 2 Jines), their associated equipment, and the foam tank. In the brown stock washers, 

. the pulp is washed with clean water and is separated from the digester chemicals. No control 

equipment is associated with this source group. 

All emissions from this source are based upon NCASI factors. Previously, the VOC emissions 

were calculated using an emission factor from AP-42. The large increase in emissions from this 

.· · .. source is due to the difference in the emission factors. This source was installed or last modified 

· . in 1968 and no physical modification or change in the method of operation is occurring at this 

source with the issuance of this permit. Therefore, this source was not required to undergo PSD 

. ·review for the increase in V OC and TRS emissions. 

Specific Conditions 

11. Pursuant to § 19.501 et seq of the Regulations of the Arkansas State Implementation Plan 

.for Air Pollution Control (Regulation 19) and 40 CFR Part 52, Subpart E, the permittee 

shall not exceed the emission rates set forth in the following table at SN-15. Compliance 

with these emission rates will be determined through compliance with the limit on the 

amount of ADTP that may be produced at this facility as well as the testing requirements 

for this ·source. 

I Pollutant I lblhr I tpy 

VOC* 266.1 1165.3 

TRS 45.7 200.3 

H7S** 0.8 3.3 

*Includes the TRS compounds also considered to be VOCs. 

**Component ofTRS. Included in the TRS totaL 

29 

I 



International Paper Company 
CSN: 52-0013 Permit #:725-AOP-RO 

12. Pursuant to §18.801 of Regulation 18 and A.C.A. §8-4-203 as referenced by A.C. A. 
§8-4-304 and §8-4-311, the permittee shall not exceed the emission rates set forth in the 
following table at source SN-15. The non-criteria pollutant emission rates listed below 
were developed using estimates or published emission factors. A change in the published 
emission factors or development of other emissions data (including site specific test data) 
which could affect the estimated emission rates shall not be considered a violation of the 
permit limits. Compliance with these emission rates will be determined through · 
compliance with the limit on the amount of ADTP that may be produced at this facility. 

Pollutant lblhr tpy 

Acetaldehyde 0.47 2.02 

Acrolein O.oJ 0.05 

Benzene 0.01 0.02 

Carbon Disulfide 0.01 0.01 

Carbon Tetrachloride ~:_j 0.06 
··-

Chlorobenzene 0.01 I 0.01 

Chloroform 0.07 L 0.28 

Dimethyl Disulfide* 2.61 +-11.42 

Dimethyl Sulfide* 41.8 183.00 

Formaldehyde 0.17 0.75 

Methanol 23.0 101.00 

Methyl Ethyl Ketone 0.34 1.45 

Methyl Isobutyl Ketone 0.02 0.09 

Methylene Chloride** 0.05 0.22 

Methyl Mercaptan* 0.59 2.56 

n-Hexane O.oJ 0.05 

Styrene 0.12 0.49 

Tetrachloroethylene** 0.01 0.02 
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I Pollutant I lb!hr 

Toluene 0.02 

1 ,2,4-T richlorobenzene O.Ql 

1,1, 1-Trichloroethane** O.Ql 

1, 1,2-Trichloroethane 0.01 

Trichloroethylene O.Ql 

Xylene O.Ql 

*Component of TRS. Included m the TRS total. 

**Non-VOC non-criteria polluta'nt. 
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SN-23 
High Density Storage Source Group 

Source Description 

Source SN-23, which was installed or iast modified in 1947, consists of three parallel pulp 

storage tanks and associated equipment. Stock which has been washed and screened to remove 

the knots is stored in these tanks. No control equipment is associated with the high density 

storage source group. 

Specific Conditions 

13. Pursuant to §19.501 et seq of the Regulations of the Arkansas State Implementation Plan 

for Air Pollution Control(Regulation 19) and 40 CFR Part 52, Subpart E, the permittee 

shall not exceed the emission rates set forth in the following table at SN-23. Compliance 

with these.emission rates will be determined thrm.:gh compliance with the limit on the 

amount of ADTP that may be produced at this facilit-y. 

L Pollutant I lb/hr I tpy 

VOC* 50.7 222.0 

TRS 29 12.8 
-

H~S** 0.1 0.3 
*Includes the TRS t • .'ompounds also considered to be VOCs. 
**Component ofTRS. Included in the TRS totaL 
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14. Pursuant to §18.801 of Regulation 18 and A.C.A. §8-4-203 as referenced by A. C. A. 

§8-4-304 and §8-4-311, the permittee shall not exceed the emission rates set forth in the 

following table at source SN-23. The non-criteria pollutant emission rates listed below 

were developed using estimates or published emission factors. A change in the published 

emission factors or development of other emissions data (including site specific test data) 

which could affect the estimated emission rates shall not be considered a violation of the 

permit limits. Compliance with these emission rates will be determined through 

compliance with the limit on the amount of ADTP that may be produced at this facility. 

I Pollutant I lb!hr I tpy I 
Acetaldehyde 1.07 4.67 

Acrolein 0.01 0.01 

Benzene 0.01 O.oi 

Dimethyl Disulfide* 1.16 5.06 

Dimethyl Sulfide* 1.60 7.01 

Methanol 33.10 145.00 

Methyl Ethyl Ketone 0.07 0.30 

Methyl Isobutyl Ketone 0.01 0.03 

Methyl Mercaptan* 0.09 0.36 

n-Hexane 0.01 0.03 

Styrene 0.01 0.05 

Toluene 0.01 O.oi 

1 ,2,4-Trichlorobenzene 0.10 0.42 

Xylene 0.01 0.01 

*Component ofTRS. Included m the TRS total. 
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SN-24 
Pine Stock Chest 

Source Description 

The pine stock chest, which was installed or last modified in 1963, provides intermediate storage 
for pulp stock before being pumped to the paper mill. No control equipment is associated with 
the pine stock chest. 

Specific Conditions 

15. Purswmt to § 19.501 et seq of the Regulations of the Arkansas State Implementation Plan 
for Air Pollution Control (Regulation 19) and 40 CFR Part 52, Subpart E, the permittee 
shall not exceed the emission rates set forth in the foliowing table at SN-24. Compliance 
with these emission rates will be determined through compliance with the limit on the 
amount of ADTP that may be produced at this facility. 

L Pollutant I lbihr I tpy 

VOC* 50.7 I 222.0 
--

TRS 2.9 12.8 
--

H,S**· 0.1 0.3 
*Includes the TRS compounds also considered to be VOCs. 
**Component ofTRS. Included in the TRS total. 
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16. Pursuant to §18.801 of Regulation 18 and A.C.A. §8-4-203 as referenced by A.C. A. 

§8-4-304 and §8-4-311, the permittee shall not exceed the emission rates set forth in the 

following table at source SN-24. The non-criteria pollutant emission rates listed below 

were developed using estimates or published emission factors. A change in the published 

emission factors or development of other emissions data (including site specific test data) 

which could affect the estimated emission rates shall not be considered a violation of the 

permit limits. Compliance with these emission rates will be determined through 

compliance with the limit on the amount of ADTP that may be produced at this facility. 

I· Pollutant I lblhr I tpy I 
Acetaldehyde 1.07 4.67 

. Acrolein 0.01 0.01 

Benzene 0.01 0.01 

· · Dimethyl Disulfide* 1.16 5.06 

Dimethyl Sulfide* 1.60 . 7.01 

Methanol 33.08 145.00 

·Methyl Ethyl Ketone O.o7 0.30 

Methyl Isobutyl Ketone 0.01 0.03 

Methyl Mercaptan* 0.09 0.36 

n-Hexane 0.01 O.G3 

Styrene 0.01 0.05 

Toluene 0.01 0.01 

1,2,4-Trichlorobenzene 0.10 0.42 

Xylene 0.01 0.01 

*Component ofTRS. Included m the TRS total. 
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BLACK LIQUOR RECOVERY AREA 
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SN-25 
Weak Black Liquor Storage Source Groups 

Source Description 

Source SN-47, which was installed or last modified in 1997, consists of several weak liquor 

storage tanks and associated equipment that store liquor either continuously or intermittently. 

This source also consists of the combination tank and the blow heat recovery tank, which store 

both weak and strong black liquor periodically. This source stores the weak black liquor from 

the pulp mill prior to sending it through a multiple effect evaporator which will concentrate the 

liquor. No control equipment is associated with this source group. 

Specific Conditions 

17. Pursuant to § 19.501 et seq of the Regulations of the Arkansas State Implementation Plan 

for Air Pollution Control (Regulation 19) and 40 CFR Part 52, Subpart E, the permittee 

shall not exceed the emission rates set forth in the following table at SN-25. Compliance 

with these emission rates will be determined through compliance with the limit on the 

amount of ADTP that may be produced at this facility. 

I Pollutant I lblhr I tEY I 

I 
VOC* 

I 
6.8 

I 
29.0 

I TRS 0.6 2.5 

*Includes the TRS compounds also conSidered to be VOCs. 

18. Pursuant to §18.801 of Regulation 18 and A.C.A. §8-4-203 as referenced by A. C. A. 

§8-4-304 and §8-4-311, the permittee shall not exceed the emission rates set forth in the 

following table at source SN-25. The non-criteria pollutant emission rates listed below 

were developed using estimates or published emission factors. A change in the published 

emission factors or development of other emissions data (including site specific test data) 

which could affect the estimated emission rates shall not be considered a violation of the 

permit limits. Compliance with these emission rates will be determined through 

compliance with the limit on the amount of ADTP that may be produced at this facility. 

I Pollutant I lblhr I tEY I 
Acetaldehyde 0.01 0.05 

Acrolein O.Ql 0.01 
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I Pollutant I lb/hr 

Benzene 0.01 

Carbon Tetrachloride 0.01 

Dimethyl Disulfide* 0.13 

Dimethyl SuHide* 0.44 
" 

Formaldehyde 0.01 

Methanol 2.30 

Methyl Ethyl Ketone 0 04 
-

Methyl Isobutyl Ketone 0.01 

Methyl Mercaptan* O.oJ 

n-Hexane 0.01 

Phenols·· 0.31 

Styrene 0.01 
f-. 

Tetrachloroethylene** 0.08 
. 

Toluene 0.01 

I, 1,1-Trichloroethane** O.oJ 

Xylene O.oJ 
*Component of TRS. Included m the TRS total. 
**Non-VOC non-criteria pollutant. 
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O.oJ 

0.02 

0.56 --
1.91 

0.02 

10.10 

0.17 

0.01 

0.03 

0.01 

1.33 

0.01 

0.34 

0.02 

O.oJ 
-
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SN-27 
Multiple Effect Evaporator 

Source Description 

The multiple effect evaporator (MEE) is used to concentrate the weak black liquor. The 

concentrated black liquor is sent through a soap removal system. The desaponified black liquor 

is then returned to the evaporator before being transferred to the strong black liquor storage 

group. 

The non condensible gases from the evaporator are incinerated at source SN-12. No emissions 

are vented at the evaporator. 

Specific Conditions 

19. Source SN-27 is subject to 40 CFR Part 60, Subpart A, General Provisions, and 40 CFR 

Pmt 60, Subpart BB, Standards of Performance for Kraft Pulp Mills, due to an 

installation date after September 24, 1976. A copy of Subpart BB has been placed in 

· . Appendix E of this permit. The important requirements of this subpart are outlined in 

Specific Conditions 24 through 23. 

20. Pursuant to 40 CFR §60.283(a)(1)(iii) and §19.304 and §19.804 of Regulation 19, the 

·. permittee. shall combust all gases from source SN-27 at source SN-12 or as allowed at 

source SN-14 at a minimum temperature of 1200°F for a minimum of0.5 seconds. 

21. Pursuant to 40 CFR §60.284(b)(1) and §19.304 and §19.804 of Regulation 19, the 

permittee shall install, calibrate, maintain, and operate a monitoring device which 

measures and records the combustion temperature of the gases at SN-12 or SN-14. The 

· monitoring device is to be certified by the manufacturer to be accurate within ± 1% of the 

temperature being measured. 

22. Pursuant to 40 CFR §60.284d(3)(ii) and §19.304 and §19.804 of Regulation 19, for the 

purposes of reports required under § 60. 7( c), the permittee shall report semiannually 

periods of excess emissions from source SN-27. Excess emissions are defined as all 

periods in excess of 5 minutes and their duration during which the combustion 

temperature at the point of incineration is less than 1200°F. 
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23. Pursuant to 40 CFR §60.284(e) and §19.304 and §19.804 of Regulation 19, the 
Administrator will not consider periods of excess emissions reported under paragraph (d) 
of this section to be indicative of a violation of §60. I I (d) provided that the Administrator 
determines that the affected facility, including air pollution control equipment, is 
maintained and operated in a manner which is consistent with good air pollution control 
practice for minimizing emissions during periods of excess emissions. 
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SN-26 
Strong Black Liquor Storage Source Group 

Source Description 

Source SN-26, which was installed or last modified in 1996, consists of three black liquor 

storage tanks and associated equipment which store liquor either continuously or intermittently. 

It also consists of the combination-.tank and blow heat recovery tank and associated equipment 

which store both weak and strong black liquor periodically. The maximum throughput of the 

unit is limited by the firing rate of the recovery boilers of390 gal/min of black liquor at the 

burner nozzles. The strong black liquor storage group stores the liquor from the MEE prior to 

sending it through the black liquor oxidation source group. No control equipment is associated 

with this source group. 

' Specific Conditions 

24. Pursuant to§ 19.501 et seq of the Regulations of the Arkansas State Implementation Plan 

for Air Pollution Control (Regulation 19) and 40 CFR Part 52, Subpart E, the permittee 

shall _not exceed the emission rates set forth in the following table at SN-26. Compliance 

With these emission rates will be determined through compliance with Specific Condition 

26. 

I Pollutant I lb/hr I tpy 

VOC* 0.4 0.9 

IRS 0.2 0.6 

H?S** 0.1 0.3 

*Includes the TRS compounds also considered to be VOCs. 

**Component of TRS. Included in the TRS total. 
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25. Pursuant to § 18.801 of Regulation 18 and A.C.A. §8-4-203 as referenced by A. C. A. 
§8-4-304 and §8-4-311, the permittee shaH not exceed the emission rates set forth in the 
foHowing table. The non-criteria poHutant emission rates listed below were developed 
using estimates or published emission factors. A change in the published emission 
factors or development of other emissions data (including site specific test data) which 
could affect the estimated emission rates shaH not be considered a violation of the permit 
limits. Compliance with these emission rates will be demonstrated through compliance 
with Specific Condition 26. 

I PoHutant i iblhr I tpy I 
Acetaldehyde 0.02 0.06 

Benzene O.Ql 0.01 

Chloroform 0.01 O.QJ 

Dimethyl Disulfide* 0.02 0.05 

Dimethyl Sulfide* 0.08 I 0.23 

Formaldehyde 0.01 i 0.01 

I 
"•-

Methanol 0.12 0.34 

r---0.03 ' Methyl Ethyl Ketone + 0.06 

Methyl Isobutyl Ketone 0.01 0.01 

Methyl Mercaptan* 0.01 O.QJ 

n-Hexane 0.01 0.01 

Styrene 0.01 0.01 

Toluene 0.01 0.01 

1 ,2,4-Trichlorobenzene 0.01 0.01 

Xylene 0.01 0.01 
*Component ofTRS. Included m the TRS total. 
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26. Pursuant to § 19.705 of Regulation 19, A.C.A. §8-4-203 as referenced by §8-4-304 and 
§8-4-311 and 40 CFR 70.6, the permittee shall not process in excess of 496,382 tons of 
black liquor solids at source SN-26 in any consecutive twelve month period. Compliance 
with this specific condition will be verified through the record keeping requirements on 
the total amount ofBLS fired at sources SN-04, SN-05, and SN-06. 

27. · Pursuant to § 19.705 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 
maintain records of the amount of black liquor solids processed at source SN-26 in order 
to demonstrate compliance with Specific Condition 26 and which may be used by the 
Department for enforcement purposes. The records of the amount of BLS fired in the 
recoveri boilers may be used to fulfill the requirement of this specific condition. These 
records shall be updated no later than the last day of the month following the month 
which the records represent, shall be kept on site, and shall be made available to 
Department personnel upon request. An annual total and each month's individual data 
shall be submitted to the Department in accordance with General Provision 7. 
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SN-18 
Black Liquor Oxidation Source Group 

Source Description 

Source SN-18, which was installed or last modified in 1974, consists of a black liquor oxidation 
tank with its associated cyclone separator. The primary purpose of the black liquor oxidation 
system is to convert the sulfides in the black liquor to sulfates to minimize the TRS emissions 
from the recovery boilers. No control equipment in operation is associated with this source 
group. 

Speeific Conditions 

28. Pursuant to § 19.501 et seq of the Regulations of the Arkansas State Implementation Plan 
tor Air Pollution Control (Regulation I 9) and 40 CFR Part 52, Subpart E, ihe permittee 
shall not exceed the emission rates set forth in the following table at SN-18. Compliance 
with these emission rates will be determined through compliance with Specific Condition .. 
26 and the testing requirements for this source. 

II Pollutmt I lb/hr I tpy I 

I VOC* . [j25.4 548.4 

~-·-~·Rs---, 25.0 62.2 
! 

H,S** 10.3 44.9 
*Includes the TRS compounds also considered to be VOCs. 
**Component ofTRS. Included in the TRS total. 
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29. Pursuant to §18.801 of Regulation 18 and A.C.A. §8-4-203 as referenced by A. C. A. 

§8-4-304 and §8-4-311, the permittee shall not exceed the emission rates set forth in the 

following table at source SN-.1 8. The non-criteria pollutant emission rates listed below, 

excluding PM, were developed using estimates or published emission factors. A change 

.in the published emission factors or development of other emissions data (including site 

·specific test data) which could affect the estimated emission rates shall not be considered 

a violation of the permit limits. Compliance with these emission rates will be determined 

thrOUj?;h compliance with Specific Condition 26 and the testing requirements for this 

source. 

I Pollutant I lb!hr 

Acetone** 1.00 .. 

Acetophenone O.o3 

Acrolein . 0.01 

' 
Carbon Disulfide 0.55 

Dimethyl Disulfide* 0.26 

Dimethy!Sulfide* · 0.82. 

Fo~aldehy4e O.o7 

Methanol 80.00 
. 

Methyl Ethyl Ketone 2.19 
.:. . 

MethylJsobutyl Ketone 0.02 

Methyl Mercaptan · 2.89 

n-Hexane 0.01 

Propionaldehyde 0.11 

·Styrene 0.02 

*Component ofTRS. Included m the TRS total. 
**Non-VOC non-criteria pollutant. 

I tpy I 
3.00 

0.11 

0.01 

2.41 

1.13 

3.57 

0.31 

350.31 

9.57 

0.09 

12.65 

O.oJ 

0.45 

0.09 

30. Pursuant to §18.1002 of Regulation 18 and A.C.A. §8-4-203 as referenced by §8-4-304 

and §8-4-311, the permittee shall test source SN-18 for methanol using EPA Reference 

. Method 308 within 180 days of permit issuance. This test shall take place in accordance 

with Plantwide Condition #3. 
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SN-04/SN-05 
Recovery Boiler # 1 

Source Description 

Source SN-04/SN-05 is a 480 MMBTU/hr recovery boiler which was instilled or last modified 
in 1967. This recovery boiler has not been modified since and is therefore not subject to any 
NSPS subpart. Recovery Boiler # 1 vents through 2 separate stacks. Because of the difficulty 
involved in determining exactly what is being emitted through each stack, emissions for the two 
stacks have been "bubbled." The main purpose of this recovery boiler is to recover inorganic 
chemicats from black liquor. Natural gas may be fired at any time. The facility is permitted to 
fire a limited amount of #6 fuel oil in the event of natural gas curtailment and to test the oil 
burning capabilities of the equipment. Particulate matter emissions from this source.are 
controlled with an electrostatic precipitator. 

This source has a CEM to monitor the emissions ofTRS. Annual testing is required for the 
emissions cf carbon monoxide, partieulate matier, and sulfur dioxide. 

Specitic Conditions 

31. Pursuant to §19.501 et seq of the Regulations of the Arkansas State Implementation Plan 
for Air Pollution Control (Regulation 19) and 40 CFR Part 52, Subpart E, the permittee 
shall not exceed the emission rates set forth in the following table when burning BLS. 
Compliance with these rates will be determined through compliance with Specific · 
Condition 40, proper operation of the control equipment, and the r·~quired testing for this 
recovery boiler. 

L Pollutant I lb/hr I tpy ] 
PM10 77.6 339.9 

so2 262.6 1150.0 

VOC* 73.2 320.2 

co 412.6 1806.8 

NOX 192.0 400.0 

Pb 0.02 0.02 
*Includes the TRS compounds also considered to be VOCs. 
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32. Pursuant to§ 19.501 et seq and §19.804 of the Regulations ofthe Arkansas State 

· Implementation Plan for Air Pollution Control (Regulation 19) and 40 CFR Part 52, 

Subpart E, the permittee shall not exceed the emission rates set forth in the following 

table when burning BLS. Compliance with these rates will be determined thru 

... compliance with Specific Condition 40, proper operation of the control equipment and 

·the CEMS required for this recovery boiler (Specific Condition 44). This TRS emission 

rate is based upon a 12-hour average. 

Pollutant lb/hr tpy 

I TRS 31.8 139.8 

33. .Pursuant to §19,804 of Regulation 19 and 40 CFR Part 52, Subpart E, TRS emissions 

shall-not exceed 40 ppm measured as H2S on a dry basis and on a 12 hour average, 

.,corrected to 8% oxygen by volume at source SN-04/SN-05. Compliance with this 

. specific conditi<;>n will be demonstrated through compliance with Specific Condition 44. 

· 34. Pursuant to §19:501 et seq of the Regulations of the Arkansas State Implementation Plan 

,.for Air Pollution, Control (Regulation 19) and 40 CFR Part 52, Subpart E, the permittee 

shall not exceed the emission rates set forth in the following table at SN-04/05 when 

· ·burning #6 fueh)il. Compliance with these emission rates will be determined through 

. compliance with Specific Condition 42 and proper operation of the control equipment. 

I Pollutant I lb/hr I tpy I 
PM10 25.5 0.3 

S02 1318.8 10.6 

VOC* 73.2 0.4 

co 412.6 3.2 

NO, 192.0 1.9 

Pb 0.02 0.02 

*Includes the TRS compounds also considered to be VOCs. 
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35. Pursuant to §19.501 et seq of the Regulations ofthe Arkansas State Implementation Plan 
for Air Pollution Control (Regulation 19) and 40 CFR Part 52, Subpart E, the permittee 
shall not exceed the emission rates set forth in the followmg table at SN-04105 when 
burning #6 fuel oil. Compliance with these emission rates will be determined through 
compliance with Specific Condition 42, proper operation of the control equipment, and · 
the required CEMS for this recovery boiler. These emission rates are based upon a 12-
hour average. 

IC Pollutant lblhr tpy 

L TRS 31.8 0.8 

36. Pursuant to§ 19.503 of Regulation \9 and 40 CFR Part 52, Subpart E, the permittee shall 
not exceed 40% opacity from source SN-04/SN-05 as measured by EPA Reference 
Method 9 except that emissions greater than 40% opacity will be allowed for not more 
than six (6) minutes in the aggregate in any conseccotive 60-minute period, provided that 
such emissions will not be permitted more than three (3) times during any 24'hour period. 
Compliance with this opacity limit will be shown through compliance with Specific 
Condition 3 7. 

37. Pursuant to § 19.705 of Regulation 19 and 40 CFR l'art 52, Subpart E, daily observations 
of the opacity from source SN-04/05 shall be conducted by a perso~1 trained, but not 
necessarily certified, in EPA Reference Method 9. If emissions which appear to be in. 
excess of 30% are observed, the p-~rmittee shall take immediate action to identifY and ·. 
correct the cause of the visible emissions. After conective action has been taken, the 
permittee shall conduct another observation of the opacity from source SN -04/05. If the 
opacity observed does not appear to be in excess of 30%, then no rJrther action is needed 
and the permittee will be considered in compliance with the permitted opacity limit. If 
visible emissions which appear to be in excess of 30% are still observed, a 6-minute 
visible emissions reading shall be conducted by a person certified in EPA Reference 
Method 9 to determine if the opacity is less than 40%. If the opacity observed is not in 
excess of 40%, then no further action is needed and the permittee will be considered in 
compliance with the permitted opacity limit. If no Method 9 reading is conducted despite 
emissions appearing to be in excess of 30% after corrective action has been taken, the 
permittee shall be considered out of compliance with the permitted opacity limit for that 
day. 
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38. Pursuant to §18.801 of Regulation 18 and A.C.A. §8-4-203 as referenced by A.C. A. 

§8-4-304 and §8-4-311, the permittee shall not exceed the emission rates set forth in the 

following table at source SN-04/SN-05 when burning black liquor solids. The non

criteria pollutant emission rates listed below, excluding PM, were developed using 

estimates or published emission factors. A change in the published emission factors or 

development of other emissions data (including site specific test data) which could affect 

. the estimated emission rates shall not be considered a violation of the permit limits. 

Compliance with these emission rates will be determined through compliance with ' 

Specific Condition 40 arid proper operation of the control equipment for this recovery 

boiler. 

Pollutmt lb/hr tpy 

PM 200.0 876.0 

Acetaldehyde 3.19 13.97 

·Antimony Compounds 0.013 0.053 

' .. 
. Arsenic Cc;,mpounds 0.013 0.056 

·· Benzerie 0.03 0.11 

Cadmium Compounds 0.011 0.048 

(;hromium Compounds 0.419 1.834 
. . - . 

·'cobalt Compounds 0.010 0.040 

Formaldehyde 0.43 1.88 

Hydrogen Chloride** 12.27 53.75 

Lead Compounds O.o!1 0.047 

Manganese Compounds 0.629 2.76 

Methanol 34.05 149.20 

Methyl Ethyl Ketone 0.38 1.63 

Methyl Mercaptan* 6.06 26.60 
. 

Nickel Compounds O.o75 0.329 

Phenols !.56 6.84 
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Pollutant lblhr 

Selenium Compounds 0.001 

Styrene 0.13 
*Component ofTRS. Included m the TRS Mal 
**Non-VOC non-criteria pollutant. . 

tpy 

0.001 

0.53 

39. Pursuant to §18.801 ofRegubtion 18 and A.C.A. §8-4-203 as referenced by A.C. A. 
§8-4-304 and §8-4-311, the permittee shall not exceed the emission rates set forth in the 
following table at SN -04 when burning #6 fuel oil. The non-criteria pollutant emission 
rates listed below, excluding PM, were developed using estimates or published emission 
factors. A change in the published emission factors or development of other emissions 
data (including site specific test data) which could affect the estimated emission rates 
shall not be considered a violation of the permit limits. Compliance with these emission 
rates will be determined through compliance with Specific Condition 42 and proper 
operation of the control equipment associated with this recovery boiler. 

I' 
Pollutant I lb/hr I tpy l 

II 

PM 35.8 0.3 I 
' -

Antimony Compmmds 0.065 0.001 
-

Arsenic Compounds 0.012 0.001 

Beryllium Compounds 0.001 0.001 

Cadmium Compounds 0.002 0.001 

Chromium Compounds 0.007 0.001 

Cobalt Compounds 0.045 0.001 

Formaldehyde 0.18 0.01 

Hydrogen Chloride* 3.12 0.03 

Hydrogen Fluoride* 0.16 0.01 

Lead Compounds 0.010 0.001 

Manganese Compounds 0.036 0.001 

Mercury Compounds 0.001 0.001 
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I Pollutant I lblhr I tpy I 
Nickel Compounds 0.31 0.003 

POM 0.01 0.01 

.. Selenium Compounds 0.004 0.001 
*Non-VOC, non-PM non-cntena pollutant. 

40. Pursuant to §19.705 of Regulation 19, A.C.A. §8-4-203 as referenced by §8-4-304 and 

· §8-4-311 and 40 CFR 70.6, the permittee shall not process in excess of 392,886 tons of 

black liquor solids at source SN-04/SN-05 in any consecutive twelve month period.· 

41-. Pursuant to § 19.705 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 

maintain records of the amount of black liquor solids processed at source SN-04/SN-05 in 

order to demonstrate compliance with Specific Condition 40 and which may be used by 

. the Department for enforcement purposes. These records shall be updated no later than 

the last day of the month following the month which the records represent, shall be kept 

on site, and shall be made available to Department personnel upon request. An annual 

total and.each month's individual data shall be submitted to the Department in 
accordance with General Provision 7, 

42. Pursuant to §19 .. 705 of Regulation 19, A.C.A. §8-4-203 as referenced by §8-4-304 and 

§8-4-311, and 40 CFR 70.6, the permittee shall not fire in excess of 44,800 gallons of #6 

fuel oil at ·source SN-04/SN-05 in any consecutive twelve month period. 

43. Pursuant to §19.705 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 

maintain records of the amount of#6 fuel oil fired at source SN-04/SN-05 in order to 

demonstrate compliance with Specific Condition 42 and which may be used by the 

Department for enforcement purposes. These records shall be updated each day that fuel 

oil is used, shall be kept on site, and shall be made available to Department personnel 

upon request. An annual total and each month's individual data shall be submitted to the 

Department in accordance with General Provision 7. 

44. Pursuant to§ 19.703 and §19.804 of Regulation 19, 40 CFR Part 52, Subpart E, and 

A.C.A. §8-4-203 as referenced by §8-4-304 and §8-4-311, the permittee shall maintain a 

CEMS at source SN-04/SN-05 for TRS. The CEMS requirements which the permittee 

must comply with may be found in Appendix A. 

45. Pursuant to § 19.702 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 

conduct annual testing at source SN-04/SN-05 for particulate matter using EPA 
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Reference Method 5. These tests shall be conducted in accordance with Plantwide 
Condition #3 and shall take place less than 9 months and no more than IS months apart. 

46. Pursuant to §19.702 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 
conduct annual testmg at source SN-04/SN-05 for sulfur dioxide using EPA Reference 
Method 6C. These tests shall be conducted in accordance with Plantwide Condition #3 
and shall tako:: place no less than 9 months and no more than 15 months apart. 

4 7. Pursuant to § 19.702 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 
conduct annual testing at source SN-04/SN-05 for carbon monoxide using EPA 
Reference Method l 0. These tests shall be conducted in accordance with Plantwide 
Condition #3 and shall take place no less than 9 months and no more than 1 5 months 
apart. 

48. . Pursuant.to §19.705 of Regulation 19, A.C.A. §8-4-203 as referenced by §8..4-104 and • 
§8-4-311 and 40 CFR 70.6, the permittee shall not bypass the ESP at this source during 
required maintenance. In the event that a boiler is not shut down during ESP 
maintenance, one side of the ESP shall be isolated. During sech times, the operation of 
source SN-04/SN-05 shall be limited to 50% of the full service load rating. (NOTE: If 
the maintenance does not affect operation of the ESP at this source, the permittee is not 
restricted by the Department on the service load rating.) 

49. Pursuant to§ i 9.705 of Regulation 19, A.C.A. §8-4 .. 203 as referenced b;. §S-4-304 and 
§8-4-311 and 40 CFR 70.6, the permittee shall notifj the Department within 24 hours of 
any maintenance which requires one side of the ESP being reivoved from service. 
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SN-06 
Recovery Boilers #2 and #3 

Source Description 

Source SN-06 consists of two recovery boilers which were installed or last modified in 1947. 

These recovery boilers have a combined heat input capacity of 632 MMBTU!hr. The main 

purpose of these recovery boilers is to recover inorganic chemicals from black liquor. Natural 

gas may be fired in these recovery boilers at any time. The facility is permitted to fire a limited 

amount of #6 fuel oil in the event of natural gas curtailment and to test the oil burning 

capabilities ofthe equipment. Particulate matter emissions from this source are controlled with 

an· electrostatic precipitator. 

This soilrce 'has a CEM to monitor the emissions of TRS. Annual testing is required for the 

emissions ofcarbon monoxide, particulate matter, and sulfur dioxide. 

Specific Conditions 

50. Pursuant to §19.501 et seq of the Regulations of the Arkansas State Implementation Plan 

for Air Pollution Control (Regulation 19) and 40 CFR Part 52, Subpart E, the permittee 

shall not exceed the. emission rates set forth in the following table at SN-06 when burning 

black liquor solids. Compliance with these emission rates will be determined through 

compliance with Specific Condition 59, proper operation of the control equipment, and 

the required testing for these recovery boilers. 

I Pollutant I lb!hr I tpy I 
PMIO 13.2 57.9 

so2 240.6 1054.0 

VOC* ·167.8 735.0 

co 454.0 1988.0 

NOX 242.0 700.0 

Pb O.Ql 0.01 

*Includes the TRS compounds also cons1dered to be VOCs. 
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51. Pursuant to §19.501 et seq and §19.804 of the Regulations of the Arkansas State 
Implementation Plan for Air Pollution Control (Regulation 19) and 40 CFR Part 52, 
Subpart E, the permittee shall not exceed the emission rates set forth in the following 
table at SN-06 when burning black liquor solids. Compliance with these emission rates 
will be determined through compliance with Specific Condition 59, proper operation of 
the control equipment, and the CEMS for these recove;-y boilers. These emission rates 
were based upon a 12-hour average. 

Pollutant lb/hr tpy 

TRS 37.2 163.0 

52. Pursuant to § 19.804 of Regulation 19 and 40 CFR Part 52, Subpart E, TRS emissions 
shall not exceed 40 ppm measured as H2S on a dry basis and on a 12 hour average, 
corrected to 8% oxygen by volume at source SN-06. Compliance with this specific . 
condition will be demonstrated through compliance with Specific Condition 63. 

53. Pursuant to § 19.50 I et seq of the Regulations of the Arkansas Statelmplementation Plan 
for Air Pollution Control (Regulation 19) and 40 CFR Pcut 52, Subpart E, the permittee 
shall not exceed th;;; emission rates set forth in the following table at SN-06 when burning 
#6 fuel oil. Compliance with these emission rates will be determined through compliance 
with Specific Condition 61 and proper operation of the control equipment. 

-I 

I I I I Pollutant lb/hr tpy 

PMIO 29.1 0.3 

so, 1507.2 12.1 

voc 2.4 0.8 

co 16.0 3.6 
--

NOX 214.0 1.9 

Pb O.oi 0.01 
*Includes the TRS compounds also considered to be VOCs. 
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54. Pursuant to§ 19.501 et seq of the Regulations of the Arkansas State Implementation Plan 

for Air Pollution Control (Regulation 19) and 40 CFR Part 52, Subpart E, the permittee 

shall not exceed the emission rates set forth in the following table at SN -06 when burning 

#6 fuel oil. Compliance with these emission rates will be determined through compliance 

with Specific Condition 61, proper operation of the control equipment, and the CEMS 

required for these recovery boilers. These emission rates were based upon a 12-hour 

average. 

Pollutant lb/hr tpy 

TRS 37.2 0.9 

55. ·.Pursuant to§ 19.503 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 

not exceed 20% opacity from source SN-06 as measured by EPA Reference Method 9 

except that emissions greater than 20% opacity will be allowed for not more than six ( 6) 

·· minutes in the .aggregate in any consecutive 60-minute period, provided that such 

. emissions will-not be permitted: more than three (3) times during any 24-hour period. 

·Compliance with this opacity limit will be shown through compliance with Specific 

Condition 56. 

56. Pursuant to §19.702 of Regulation 19 and 40 CFRPart 52, Subpart E, daily observations 

of the opacity from source SN-03 shall be conducted by a person trained (but not 

necessarily certified) in EPA Reference Method 9. If emissions which appear to be in 

·excess of20% are observed, the permittee shall take immediate action to identifY and 

correct the cause of the visible emissions. After corrective action has been taken, another 

observation of the opacity from the source in question shall be conducted in order to 

either confirm that no excess visible emissions are present or that the source is out of 

compliance with the permitted opacity limit. The permittee shall maintain records of all 

visible emission observati~ns, the cause of any excessive visible emissions, the corrective 

action taken, and if visible emissions were present after corrective action was taken. 

These records shall be kept on site and shall be made available to Department personnel 

upon request. 
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57. Pursuant to §18.801 of Regulation 18 and A.C.A. §8.4-203 as referenced by .. §8-4-304 and 
§8-4-311, the permittee shall not exceed the emission rates set forth in the fg_!Jowing table 
at source SN-06 when burning black liquor solids. The non-criteria pollutant!:emission • 
rates listed below, excluding PM, were developed using estimates or published emission 
factors. A change in the published emission factors or development of other emissions 
data (including site specific test data) which could affect the estimated emission rates 
shall not be considered a violation of the permit limits. Compliance with these emission 
rates will be detennined through compliance with Specific Condition 59 and proper 
operation of the control equipment for these recovery boilers. 

I Pollutant I lblhr I tpy I 
PM . 75.0 306.6 ...... -- -

Acetaldehyde 3.03 13.27 

Antimony Compounds 0.012 0.048 -· 
Arsenic Compounds 0.012 0.051 

--
Benzene. 0.03 0.10 

-
Cadmium Compounds 0.010 . 0.044 

-· 
Chromium CompDunds 0.390 1.690 -· 

Cobalt Compounds 0.009 0.037 

Formaldehvde 
. - 0.41 1.79 

Hydrogen Chloride** 11.25 49.27 --
Lead Compounds 0.010 0.043 

Manganese Compounds 0.580 2.530 --
Methanol 32.34 141.65 

Methyl Ethyl Ketone 0.36 1.55 

Methyl Mercaptan* 5.56 24.4 

Nickel Compounds 0.069 0.310 

Phenols 1.43 6.27 

Selenium Compounds 0.001 0.001 
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I Pollutant I lblhr 

Styrene 0.12 

Toluene 0.08 

*Component ofTRS. Included m the TRS total. 
**Non-VOC non-cri~e.ria pollutant. 

I tpy I 
0.51 

0.34 

58. Pursuant to §18.801 of Regulation 18 and A.C.A. §8.4-203 as referenced by §8-4-304 and 

§8-4-311, the permittee shall not ex.ceed tl].e emission rates set forth in the following table 

at SN-06 when burning #6 fuel oil. The non-criteria pollutant emission rates listed 

below, excluding PM; were developed using estimates or published emission factors. A 

change in the published emission factors or development of other emissions data 

(including site specific test data) which could affect the estimated emission rates shall not 

be considered a violation ofthe permit limits. Compliance with these emission rates will 

be determined through compliance with Specific Condition 61 and proper operation of 

the c6,ntrol equipment ass<?ciatsd with these recovery boilers. 

I Pollutant . I lblhr I tpi: I 
'PM' 40.9 0.4 

Ant!mony Compounds 0.074 0.001 

Arsenic. Compounds 0.014 0.001 

Beryllium Compounds 0.001 0.001 

Cadmium Compounds 0.002 0.001 

Chromium Compounds 0.008 0.001 

Cobalt ,Compounds 0.051 0.001 

Formaldehyde 0.20 0.01 

Hydrogen Chloride* 3.57 0.03 

Hydrogen Fluoride* 0.18 0.01 

Lead Compounds 0.011 0.001 

Manganese Compounds 0.041 0.001 

Mercury Compounds 0.001 0.001 
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I Pollutant I Ib/hr I tpy I 
Nickel Compounds 0.35 0.003 

POM 0.01 O.Dl 

Selenium Compounds 0.004 0.001 
*Non-VOC, non-PM_ non-cnterm pollutant. 

59. Pursuant to §19.705 of Regulation 19, A.C.A. §8-4-203 as referenced by §8-4-304 and 
§8-4-311, and 40 CFR 70.6, the pem1ittee shall not process in excess of361,757 tons of 
black liquor solids at source SN-06 in any consecutive twelve month period. 

60. Pursuant to § 19.705 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 
maintain records of the amount of black liquor solids processed at source SN-06 in order · 
to demonstrate compliance with Specific Condition 59 and which may be used by the 
Department for enforcement purposes. These records shall be updated no later than the 
last day of the month following the month which the records represent, shall be kept on 
site, and shall be made available to Department personnel upon request. An onnual total 
and each month's individual data shall be submitted to the Department in accordance 
with General Provision 7. 

61. Pursuant to §19.705 of Regulation 19, A.C.A. §8-4-203 as referenced by §8-4·304 and 
§8-4-31 L and 40 CFR 70.6, the permittee shall not fire in excess of 51,200 gallons of #6 
fuel oil at source SN-04 in any consecutive twelve month period. 

62. Pursuant to § 19.705 of Regulation 19 and 4 0 CFR Part 52, Subpart E, the permittee shall 
maintain records of the amount of#6 fuel oil fired at source SN-06 in order to 
demonstrate compliance with Specific Condition 61 and which may be used by the 
Department for enforcement purposes. These records shall be updated each day that fuel 
oil is used, shall be kept on site, and shall be made available to Department personnel 
upon request. An annual total and each month's individual data shall be submitted to the 
Department in.accordance with General Provision 7. 

63. Pursuant to §19.703 and §19.804 of Regulation 19,40 CFR Part 52, Subpart E, and 
A.C.A. §8-4-203 as referenced by §8-4-304 and §8-4-311, the permittee shall maintain a 
CEMS at source SN-06 for TRS. The CEMS requirements which the permittee must 
comply with may be found in Appendix A. 

58 



International Paper Company 
CSN: 52-0013 Permit #:725-AOP-RO 

64. Pursuant to §19.702 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 

conduct annual testing at source SN-06 for particulate matter using EPA Reference 

Method 5. These tests shall be conducted in accordance with Plantwide Condition #3 and 

shall take place no less than 9 months and no more than 15 months apart. 

65. Pursuant to §19.702 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 

conduct annual testing at source SN-06 for· sulfur dioxide using EPA Reference Method 

6C. These tests shall be conducted in accordance with Plantwide Condition #3 and shall 

take place no less than 9 months and no more than 15 months apart. 

66. Pursuant to §19.702 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 

conduct annual testing at source SN-06 for carbon monoxide using EPA Reference 

Method 10. These tests shall be conducted in'accordance with Plantwide Condition #3 

and shall take place no less than 9 months and no more than 15 months apart. 

67. Pursuant to §19.705 of Regulation 19, A.C.A .. §8-4-203 as referenced by §8-4-304 and 

§8-4~311 and 40 CFR 70.6, when an ESP is shut down for maintenance, the permittee 

shall not operate the boiler associated with that ESP. The service load rating is not 

affected if any maintenance is being performed which does not affect either of the ESPs 

located at SN-06. (NOTE: SN-06 is actually two boilers which both have an ESP.) 
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SN-07 
Smelt Tank #1 

Source Description 

This source was installed or last modified in 1967. A wet scrubber is used to control the 
particulate matter and TRS emissions. The scrubbing liquids used for this piece of control 
equipment are weak wash, alkaline solution, or water. 

An..11ual testing for particulate matter and TRS emissions was required in permit 11725-AR-2 ancL 
is being carried forth in this permit. Additional testing is being required for VOC and methanol 
emiSSIOnS. 

Specific Conditions 

68. Pursuant to §19.501 et seq of the Regulations of the Arkansas State Implementation Plan 
for Air Pollution Control (Regulation 19) and 40 CFR Part 52, Subpart E, the pem1ittee · 
shall not exceed the emission rates set forth in the following table at SN·07. Compliance 
with these emission rates will be dete1mined through compliance with the BLS firing 
limit for source SN-04/05. proper operation of the control equipment, and the required 
testing for this smelt dissolving tank. 

r Pollutant I lb/hr I tpy J 
PM10 25.0 110 0 --
so2 7.5 32.9 

VOC* 28.0 122.3 

NOX 12.9 56.7 

Pb 0.01 0.01 
*Includes the TRS compounds also considered to be VOCs. 
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69. Pursuant to §19.501 et seq and §19.8 of the Regulations of the Arkansas State 

Implementation Plan for Air Pollution Control (Regulation 19) and 40 CFR Part 52, 

Subpart E, the permittee shall not exceed the emission rates set forth in the following 

table at SN-07. Compliance with these emission rates will be determined through 

compliance with.the BLS firing limit for source SN-04/05, proper operation of the control 

equipment, and theTequired testing for this smelt dissolving tank. These emission rates 

. were based upon a 12-hour average. 

II===;.;Po=;;=~an=t~=.=l=l ~· 1=:;===+==~:.;;!:: ====lll 

70. Pursuant to §19.804 of Regulation 19 imd 40 CFR Part 52, Subpart E, TRS emissions 

shall not exceed 0.0168 grams ofH2S per kilogram of black liquor solids on a 12 hour 

average from source SN-07. Compliance with this specific condition will be 

demonstrated through compliance with Specific Condition 75. 

71. Pursuant to §18.801 of Regulation 18 and A.C.A. §8-4-203 as referenced by §8-4-304 

and §8-4-311, the permittee shall not exceed the emission rates set forth in the following 

table at source SN-07. The non-criteria pollutant emission rates listed below, excluding 

PM, were developed using estimates or published emission factors. A change in the 

published emission factors or development of other emissions data (including site specific 

test data) which could affect the estimated emission rates shall not be considered a 

violation of the permit limits. Compliance with these emission rates will be determined 

through compliance with the BLS firing limit for source SN-04/05, proper operation of 

the control equipment, and the required testing for this smelt dissolving tank. 

I Pollutant I lb/hr I try I 
PM 25.0 110.0 

Ammonia* 16.80 73.60 

Antimony Compounds 0.002 0.005 

Arsenic Compounds 0.001 0.002 

Benzene 0.02 0.09 

Beryllium Compounds 0.001 0.001 

Cadmium Compounds 0.001 0.001 
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L Pollutant I lb/hr I tEY I 
Chlorobenzene 0.01 0.04 

Chromium Compounds 0.002 0.009 

Lead Compounds 0.001 0.004 

Manganese Compounds 0.008 0.032 

Mercury Compounds . 0.001 0.001 

Methanol 26.15 115.00 

Methyl Ethyl Ketone 0.11 I 0.45 
·+ 

Methyl Isobutyl Ketone 0.06 I 0.25 

Nickel Compounds 0.001 0.002 

Selenium Compounds 0.001 0.001 
-

Styrene 0.01 I 0.03 
' 

Toluene 0.04 
I 

0.15 I -
Trichloroethylene 0.02 I 0.08 I -

Xylene 0.03 0.11 
*Non-HAP, non-VOC, non-cntena pollutant. 

72. Pursuant to §19.503 of Regulation 19 and 40 CFR Part 52, Subpart E, the permiitee shall 
not exceed 20% opacity from source SN-07 as measured by EPA Reference Method 9. 
Compliance with this opacity limit will be shown through compliance with Specific 
Condition 73. 
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73. Pursuant to §19. 705 of Regulation 19 and 40 CFR Part 52, Subpart E, daily.,pbservations 

of the opacity from source SN-07·shall be conducted by a person trained (but not 

necessarily certified) in EPA Reference Method 9. If emissions which appear to be in 

excess of 20% are observed, the permittee shall take immediate action to identity and 

correct the cause of the excess visible emissions. After corrective action has been taken, 

another observation of the opacity from the source .in question shall be conducted in order 

to either confirm that no excess visible emissions are present or that the source is out of 

compliance with the permitted opacity limit. The permittee shall maintain records of all 

visible emission observations, the cause of any ex;;essive visible emissions, the corrective 

action taken, and if excess visible emissions were present after corrective action was 

taken. These records shall be kept on site and shall be made available to Department 

personnel upon request. 

74. Pursuant to § 19.702 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 

conduct annual testing at source SN-07 for particulate matter using EPA Reference 

Method 5. These tests shall be conducted in accordance with Plantwide Condition #3 and 

· shall take place no less than 9 months and no more than 15 months apart. 

75. Pursuant to §19.702·and §19.804 of Regulation 19 and 40 CFR Part 52, Subpart E, the 

permittee shall condl!ct annual testing at source SN-07 for TRS using EPA Reference 

Method 16. These tests shall be conducted in accordance with Plantwide Condition #3 

and shall t!lkeplace no l~::ss than 9 months and no more than 15 months apart. 

;-, 

76. Pursuant!<.> §19.702 .of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee-shall 

test source SN-07 for VOC emissions within 180 days of permit issuance using EPA 

Reference Method 25A. This test shall be conducted in accordance with Plantwide 

Condition #3. 

77. Pursuant to § 19.702 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 

test source SN-07 for methanol emissions within 180 days of permit issuance using EPA 

Reference Method 308. This test shall be conducted in accordance with Plantwide 

Condition #3. 
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78. Pursuant to §19.804 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 
maintain the following at source SN-07: 

a. A monitoring device for the continuous measurement of the pressure loss of the 
gas stream through the control equipment. The monitoring device is to be 
certified by the manufacturer to be accurate within a gage pressure of ±500 
Pascals (ca. ± 2 inches water gage pressure). 

b. A monitoring device for the continuous measurement of the scrubbing liquid flow · 
rate to the control equipment. The monitoring device is to be certified by the 
manufacturer to accurate within± 15 percent of design scrubbing liquid supply 
pressure. The pressure sensor or tap is to be located dose io the scrubber liquid 
discharge point. 
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SN-08 and SN-09 
Smelt Tanks #2 and #3 

Source Description 

Sources SN-08 and SN-09 were installed or last modified in 1947. Wet scrubbers are used to 

control the particulate matter and TRS emissions. The scrubbing liquids used are weak wash, 

alkaline solution; or water. 

Annual testing for particulate matter and TRS emissions was required in permit #725-AR-2 and 

is being carried forth in this permit. Additional testing is being required for VOC and methanol 

emissions. 

Specific Conditions 

79. Pursuant to §19.501 et seq of the Regulations of the Arkansas State Implementation Plan 

for .Air Pollution Control (Regulation 19) ahd 40 CFR Part 52, Subpart E, the permittee 

shall not exceed the emission rates set forth in the following table at the designated 

sources. Compliance with these emission rates will be determined through compliance 

with the BLS.firing limit for source SN-06,proper operation of the control equipment, 

and the required testing for these two smelt dissolving tanks. 

I 

'· 

·Pollutant llblhrat SN-08 llblhr at SN-09 I t.ey** 

PM10 8.4 9.0 76.3 

S02 3.6 3.2 29.5 

VOC* 13.6 12.2 115.5 

NOX 6.1 5.5 51.0 

Pb 0.01 0.01 0.02 

*Includes the TRS compounds considered to be VOCs. 

**These are the combined totals for sources SN-08 and SN-09 and not 

individual limits for each source. 
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80. Pursuant to §19.501 et seq and §19.804 of the Regulations of the Arkansas State 
Implementation Plan for Air Pollution Control (Regulation 19) and 40 CFR Part 52, 
Subpart E, the permittee shall not exceed the emission rates set forth in the following 
table at the designated sources. Compliance with these emission rates will be determined 
through compliance with the BLS firing limit for source SN-06, proper operation of the 
control equipment, and the required testing for these two smelt dissolving tanks. These 
emission rates were based upon a 12-hour average. 

Pollutant IIb/hr at SN-08 IIb/hr at SN-09 I tpy* 

IRS I o.7 I o.6 I 5.8 
*These are the combmed totals for sources SN-08 and SN-09 and not individual limits for each source. · 

81. Pursuant to §19.804 of Regulation !9 and 40 CFR Part 52, Subpart E, IRS emissions 
shall not exceed 0.0168 grams ofH2S per kilogram of black liquor solids on a 12 hour 
average from sources SN-08 and SN-09. Compliance with this specific condition will be 
demonstrated through compliance with Specific Condition 86. 

82. Pursuant to §18.801 of Regulation !8 and A.C.A. §8-4-203 as referenced by §8-4-3'04 
and §8-4-311, the permittee shall not exceed the emission rates set forth in the folloWing 
table at the designated sources. The non-criteria pollutant emission rates listed below, 
excluding PM, were developed using estimates or published emission factors. A change 
in the published emissiori factors or development of other emissions data (including site 
specific test data) which could affect the estimated emission rates shall not be considered 
a violation of the permit limits. Compliance with these emission rates will be determined 
through compliance with the BLS firing limit for source SN-06, proper operation of the 
control equipment, and the required testing for these two smelt dissolving tanks. 

I Pollutant !Ib/hr at SN-08 !Ib/hr at SN-09 I tpy** I 
PM 8.4 9.0 76.3 

Ammonia* 7.96 7.17 66.23 

Antimony Compounds 0.001 0.001 0.005 

Arsenic Compounds 0.001 0.001 0.002 

Benzene O.Gl 0.01 0.08 

Beryllium Compounds 0.001 0.001 0.001 

Cadmium Compounds 0.001 0.001 0.001 
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I Pollutant llblhr at SN-08 llblhr at SN-09 I tpy** I 
Chlorobenzene 0.01 0.01 0.04 

Chromium Compounds 0.001 0.001 0.008 

Lead Compounds 0.001 0.001 0.004 

Manganese Compounds 0.004 0.004 0.030 

Mercury Compounds 0.001 0.001 0.001 

Methanol 12.70 11.41 105.50 

Methyl Ethyl Ketone 0.05 0.05 . 0.42 

Methyl Isobutyl Ketone 0.03 0.03 0.23 

Nickel Compounds 0.001 0.001 0.002 

Selenium Compounds 0.001 0.001 0.001 

Styrene 0.01 0.01 0.03 

Toluene 0.02 0.02 0.13 

Trichloroethylene 0.01 0.01 0.07 

Xylene 0.02 0.01 0.10 

*Non-HAP, non-VOC, non-criteria pollutant. 

**These are the combined totals for sources SN-08 and SN-09 and not individual limits for each source. 

83. Pursuant to§ 19.503 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 

not exceed 20% opacity from sources SN-08 and SN-09 as measured by EPA Reference 

Method 9. Compliance with this opacity limit will be shown through compliance with 

Specific Condition 84. 
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84. Pursuant to §19.705ofRegulation 19 and 40 CFR Part 52, Subpart E, daily observations 
of the opacity from sources SN-08 and SN-09 shall be conducted by a person trained (but 
not necessarily certified) in EPA Reference Method 9. If emissions which appear to be in 
excess of 20% are observed, the permittee shall take immediate action to identifY arid 
correct the cause of the excess visible emissions. After corrective action has been taken, 
another observation of the opacity from the source in question shall be conducted in order 
to either confinn thatno excess visible emissions are present or that the source is out of 
compliance with the permitted opacity limit. The permittee shall maintain records of all 
visible emission observations, the cause of any excessive visible emissions, the corrective 
action taken, and if excess visible emissions were present after corrective acrion was 
taken. These records shall be kept on site and shall be made available to Department 
personnel upon request. 

85. Pursuant to §19.702 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 
conduct annual testing at sources SN-08 and SN-09 for particulate matter using EPA 
Reference Method 5. These tests shall be conducted in accordance with, Plaritwide ·· 
Conditior; # 3 ;md shall take place no less than 9 months and no more thar1 15 months 
apart. 

86. Pursuant to § 19.702 and § 19.804 of Regulation 19 and 40 CFR Part 52, Subpart E, the. 
permittee shall conduct annual testing at sow-ces S}'T-08 and SN-09 for TRS using EPA· 
Reference lv1ethod 16. These tests shall be conducted in accordance with Plantwide 
Condition #3 z,nd shall take place no le~;s than 9 month!> and no more than 15 months 
a pan. 

87. Pursuant to §19.702 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 
test sources SN-08 and SN-09 for VOC emissions within 180 days ofpe1mit issuance 
using EPA Reference Method 25A. This test shall be conducted in accordance with 
Plantwide Condition #3. 

88. Pursuant to §19.702 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 
test sources SN-08 and SN-09 for methanol emissions within 180 days of permit issuance 
using EPA Reference Method 308. This test shall be conducted in accordance with 
Plantwide Condition #3. 
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89. Pursuant to § 19.804 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 

maintain the following at sources SN-08 and SN-09: 

a A monitoring device for the continuous measurement of the pressure loss of the 

gas stream through the control equipment. The monitoring device is to be 

certified by the manufacturer to be accurate within a gage pressure of ±500 

Pascals (ca. ± 2 inches water gage pressure). 

b. A monitoring device for the continuous measurement of the scrubbing liquid flow 

rate to the control equipment. The monitoring device is to be certified by the 

manufacturer to accurate within ± 15 percent of design scrubbing liquid supply 

pressure. The pressure sensor or tap is to be located close to the scrubber liquid 

discharge point. . 
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CAUSTICIZING AREA 
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SN-28, SN-29, SN-30, SN-32, SN-33, and SN-34 

Causticizing Area Sources 

Source Description 

Source SN-28 is used to store the green liquor prior to it being reacted with calcium oxide (lime) 

to form white liquor. This .'Source group, which was installed or last modified in 1975, consists 

of two green liquor storage tanks and associated equipment. 

Source SN-29,. whichwas installed.or last modified in 1947, consists of the green liquor clarifier 

and associated equipment. The clarifier removes contaminants from the green liquid prior to it 

being sent to the slaker. 

Source SN-30 is the dregs washer. The contaminants removed at sources SN-28 and SN-29 are 

washed at the dregs washer prior to being discarded. 

Source SN-32, which was installed or last modified in 1981, consists of five causticizers and 

· their associated equipment. White liquor from the slaker passes through the causticizer prior to 

being sent to storage . 
... 

Source SN-33, which was. installed or last modified in 1947, consists of four white liquor storage 

tanks and their associated. equipment: After the white liquor is clarified, it may be stored prior to 

usage in the mill. 

Source SN~34, which was installed or last modified in 1983, consists of two white liquor 

clarifiers and associated equipment. The lime mud which was formed in the slaker and the 

causticizer is removed from the white liquor in one of the two clarifiers. The lime mud is sent to 

storage and washing (considered to be a source of de minimis emissions). The white liquor is 

then sent to storage. 

No control equipment is associated with any of these sources. 
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Specific Conditions 

90. Pursuant to §19.501 et seq of the Regulations of the Arkansas State Implementation Plan 
for Air Pollution Control (Regulation 19) and 40 CFR Part 52,. Subpart E, the permittee 
shall not exceed the emission rates set forth in the following table at the designated 
sources. Compliance with these emission rates will be determined through compliance 
with the limit on the amount oflime that may be proc-essed at this facility. 

I SN I Pollutant I lb/hr I tpy I 
28, 29, 30, VOC* 7.7 31.8 

32, 33, & 34 
TRS 0.3 0.8 

*Includes TRS components wh1ch are also con.s1dered to be VOCs. 
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91. Pursuant to §18.801 of Regulation 18 and A.C.A. §8-4-203 as referenced by §8-4-304 

and §8-4-311, the permittee shall not exceed the emission rates set forth in the following 

table at the designated sources. The non-criteria pollutant emission rates listed below, 

excluding PM, were developed using estimates or published emission factors. A change 

"in the published emission factors or development of other emissions data (including site 

. specific test data) which could affect the estimated emission rates shall not be considered 

a violation of the permit limits. Compliance with these emission rates will be determined 

·through compliance with the limit on the amount of lime that may be processed at this 

facility. 

I SN ·. I Pollutant 

Acetaldehyde· 

Acrolein 

Ammonia** 

Benzene 

1.' 
Dimethyl Disulfide* .. 

.. Dimethyl Sulfide* 

28, 29, 30, 
32, 33, & 34 Methanol 

"' Methyl Ethyl Ketone 

Methyl Isobutyl Ketone 

Methy1Mercaptan* 

Styrene 

Toluene 

Xylene 

*Component of TRS. 

**Non-criteria, non-VOC pollutant. 

73 

I lb!hr I tpy I 
0.34 1.34 

O.o3 0.03 

67.87 297.24 

0.05 0.05 

0.11 0.46 

. 0.02 0.06 

5.98 26.11 

O.o7 0.14 

0.05 0.05 

O.o4 0.10 

0.06 0.06 

0.06 0.06 

0.06 0.06 



International Paper Company 
CSN: 52-0013 Permit #:725-AOP-RO 

SN-03 
Lime Kiln 

Source Description 

The lime kiln was installed or last modified in 1967. The lime kiln is used to regenerate the 
calcium oxide used in the slaker from the lime mud which is separated from the white liquor. 

A wet scrubber is used to control the emissions of sulfur dioxide and particulate matter from the· 
lime kiln. A CEM is used to track the emissions ofTRS from the lime kiln. Annual testing for 
particulate matter is also required for. the lime kiln. 

The facility is permitted to fire #6 fuel oil at any time at this source. The facility is also allowed 
to use natural gas to fire the lime kiln at any time. 

Specific Conditions 

92. Pursuant to §19.501 et seq of the Regulations of the Arkansas State Implementation Plan 
for Air Pollution Conirol (Regulation 19) and 40 CFR Part 52, Subpmt E, the pennittee ' · 
shall not exceed the emission rates set forth in the following table at SN-03. Compliance 
with these emissi.m rates will be demonstrated through compliance with fuel usage limits, :. 
the limit on the amount oflirne that may be processed at this facility, proper operation of 
the control equipment associated with this lime kiln, at1d the required testing. :· 

I Pollutant l_ lb/hr I t!2Y I 
PMIO 34.9 152.9 

S02 17.4 76.3 

VOC* 11.2 49.0 

co 35.0 153.3 

NOX 44.8 196.0 

Pb 1.1 4.5 
*Includes the TRS compounds also considered to be VOCs. 
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93. Pursuant to §19.501 et seq and §19.804 of the Regulations of the Arkansas State 

Implementation Plan for Air Pollution Control (Regulation 19) and 40 CFR Part 52, 

Subpart E, the permittee shall not exceed the emission rates set forth in the following 

table at.SN-03. Compliance with these emission rates will be demonstrated through 

compliance with fuel usage limits, the limit on the amount of lime that may be processed 

at this facility, proper operation of the control equipment associated with tbis lime kiln, 

and the required CEMS. These emission rates were based upon a 12-hour average. 

I Pollutant I lblhr I tEY I 

I 
TRS 

I 
7.4 

I 
32.6 

I H2S* 1.9 8.3 

*Component ofTRS. Included m the TRS total. 

94. Pursuant to §19.804 of Regulation 19 and 40 CFR Part 52, Subpart E, TRS emissions 

from source SN-03 shall not exceed 40 ppm measured as H,S on a dry basis and on a 12 

hour average, corrected to 10% oxygen by volwne. 

95. Pursuant to§l9.503 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 

not exceed 20% opacity from source SN-03 as measured by EPA Reference Method 9 

except that emissions greater than 20% opacity will be allowed for not more than six (6) 

minutes in the aggregate in any consecutive 60-minute period, provided that such 

emissions will not be permitted more than three (3) times during any 24-hour ·period. 

Compliance with this opacity limit will be shown through compliance with Specific 

Condition 96. 

96. Pursuant to § 19.705 of Regulation 19 and 40 CFR Part 52, Subpart E, daily observations 

ofthe opacity from source SN-03 shall be conducted by a person trained (but not 

necessarily certified) in EPA Reference Method 9. If emissions which appear to be in 

excess of20% are observed, the permittee shall take immediate action to identify and 

correct the cause ofthe visible emissions. After corrective action has been taken, another 

observation of the opacity from the source in question shall be conducted in order to 

either confirm that no excess visible emissions are present or that the source is out of 

compliance with the permitted opacity limit. The permittee shall maintain records of all 

visible emission observations, the cause of any excessive visible emissions, the corrective 

action taken, and if visible emissions were present after corrective action was taken. 

These records shall be kept on site and shall be made available to Department personnel 

upon request. 
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97. Pursuant to §18.801 ofRegu1ation 18 and A.C.A. §8-4-203 as referenced by §8-4-304 
and §8-4-311, the permittee shall not exceed the emission rates set forth in the following 
table at source SN-03. The non-criteria pollutant emission rates listed below, excluding 
PM, were developed using estimates or published emission factors. A change in the 
published emission factors or development of other emissions data (including site specific 
test data) which could affect the estimated emission rates shall not be considered a 
violation of the permit limits. Compliance with these emission rates will be demonstrated 
through compliance with fuel usage limits, the limit on the amount of lime that may be 
processed at this facility, and proper operation of1he control equipment associated with 
this lime kiln. 

L Poilutant I lbtbr i tpy r 
PM 70.0 306.6 

--
Acetaldehyde 0.39 1.71 

f-· --
Acrolein 0_02 0.08 

--
Antimony Compounds 0.001 I 0.001 j 1 

Arsenic Compounds 0.001 _p~~ ----
I Benzene 0.03 ~ 0.12 I ----
I Beryllium Compounds 0.001 +-0-002 

Cadmium Compounds 0.006 0.023 

Carbon Disulfide 0.05 0.19 

Chromium Compounds 0.020 0.050 

Cobalt Compounds 0.003 0.014 

Dimethyl Disulfide* 0.15 0.65 

Dimethyl Sulfide* 1.45 6.34 

Formaldehyde 0.04 0.14 

Hydrogen Chloride** 0.56 2.45 

Hydrogen Fluoride** 0.03 0.12 

Lead Compounds 0.019 0.082 

Manganese Compounds 0.164 0.72 
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I Pollutant I lblhr I tpy I 
Mercury Compounds 0.002 0.008 

Methanol 2.50 10.92 

Methyl Ethyl Ketone 0.04 0.14 

Methyl Isobutyl Ketone 0.01 0.04 

Nickel Compounds 0.013 0.055 

POM O.oJ O.Ql 

Selenium Compounds 0.001 0.001 

Styrene 0.02 0.06 

Toluene 0.09 0.39 

Xylene om 0.29 

*Component ofTRS. 
**Non-VOC, non-HAP, non-criteria pollutant. 

98. Pursuant to §19.705 of Regulation 19, A.C.A. §8-4-203 as referenced by §8-4-304 and 

§8-4-311, and 40 CFR 70.6, the permittee shall only bum #6 fuel oil and pipeline quality 

natural gas at source SN-03. 

99. Pursuant to § 19.705 of Regulation 19, A.C.A. §8-4-203 as referenced by §8-4-304 and 

§8-4-311, and 40 CFR 70.6, the permittee shall not bum in excess of 4.38 million gallons 

of#6 fuel oil in any consecutive twelve month period at source SN-03. 

100. Pursuant to § 19.705 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 

maintain records of the amount of fuel oil fired at SN-03 in order to demonstrate 

compliance with Specific Condition 99 and which may be used by the Department for 

enforcement purposes. These records shall be updated no later than the last day of the 

month following the month which the records represent, shall be kept on site, and shall be 

made available to Department personnel upon request. An annual total and each month's 

individual data shall be submitted to the Department in accordance with General 

Provision 7. 

101. Pursuant to §19.702 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 

conduct annual testing for particulate matter emissions from source SN-03 using EPA 

Reference Method 5. These tests shall be conducted in accordance with Plantwide 

Condition #3 and take place no less than 9 months and no more than 15 months apart. 
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102. Pursuant to §19.703 and §19.804 of Regulation 19,40 CFR Part 52, Subpart E, and 
A.C.A. §8-4-203 as referenced by §8-4-304 and §8-4-311, the permittee shall maintain a 
Continuous Emissions Monitoring System (CEMS) at source SN-03 for IRS. The CEM 
standards which the permittee is required to comply with may be found in Appendix A. 
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SN-31 

Lime Handling Source Group 

, Source Description 

The lime handling source group consists of a hot lime chain, a lime bucket elevator, a lime 

crusher, reburn lime silo, and associated equipment A baghouse was installed in late 1997 or 

early 1998 to control the emissions from the lime handling operations. 

Specific Conditions 

103. Pursuant to § 19.501 et seq of the Regulations of the Arkansas State Implementation Plan 

for Air Pollution Control (Regulation 19) and 40 CFR Part 52, Subpart E, the permittee 

shall not exceed· the emission rates set forth in the following table at SN-31. Compliance 

with these emission rates will be demonstrated through compliance with the limit on the · 

.. amount of lime that may be processed af this facility, proper operation of the control 

equipment associated with this source, and the testing requirements for this source. 

Pollutant lb/hr I tpy 

I 0.4 1.8 

104. Pursuant.to §18.801 ofRegulation 18 and A.C.A. §8-4-203 as referenced by §8-4-304 

· -~nd §8-4-3.11, the permittee shall not exceed the emission rates set forth in the following 

table at source SN-31. Compliance with these emission rates will be demonstrated 

through compliance with the limit on the amount oflime that may be processed at this 

facility, proper operation of the control equipment associated with this source, and the 

testing requirements for this source. 

11=1 ==Po=~u=~an=='=t ==l=~l:=~:===l===;;,;,.~===li 

105. Pursuant to §18.503 of Regulation 18 and A.C.A. §8-4-203 as referenced by §8-4-304 

and §8-4-311, the permittee shall not exceed 5% opacity from source SN-31 as measured 

by EPA Reference Method 9. Compliance with this opacity limit will be shown through 

compliance with Specific Condition I 06. 

106. Pursuant to§18.1004 of Regulation 18 and A.C.A. §8-4-203 as referenced by §8-4-304 

and § 8-4-311, the permittee shall conduct weekly observations of the opacity from source 

SN-31 and keep a record of these observations. If visible emissions are detected, the 
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permittee shall take immediate action to identifY and to correct the cause of the visible 
emissions. After any necessary corrective action has taken place, the permittee shall 
conduct another observation of the opacity from source SN-31 to confirm that no visible 
emissions are present. If corrective action was needed, the permittee shall record the 
cause of the visible emissions, the corrective action taken, and if visible emissions were 
observed afterwards. These records shall be kept on site and made available to· 
Department personnel upon request. 

107. Pursuant to §! 9. 702 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 
test the exhaust from the baghouse at source SN-31 for particulate matter using EPA 
Reference Method 5 within 180 days of permit issuance. 
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SN-02 
Slaker 

Source Description 

The slaker was installed or last modified in 1980. Clarified green liquor, fresh lime, and 

reburned lime are-reacted in the slaker to form sodium hydroxide and calcium carbonate. A wet 

scrubber is used to control the emissions from the slaker. 

Specific Conditions 

108. · Pursuantto §19.501 et seq of the Regulations of the Arkansas State Implementation Plan 

for Air Pollution Control (Regulation 19) and 40 CFR Part 52, Subpart E, the permittee 

shall not exceed the .emission rates set forth in the following table at SN-02. Compliance 

with these emissioiuates will be demonstrated through compliance with the limit on the 

amount of lime that may be processed at this facility, proper operation of the control 

equipment associated with this source, and the testing requirements. 

I Pollutant I lblhr I tpy I 
·PM10 

5.0 21.9 

VOC* 
-'- . 

3.3 14.4 

TRS 0.1 • 0.2 

*Includes TRS components also considered to be VOCs. 

109. Pursuant to§ 19.503 of Regulation 19 and 40 CFR P.art 52, Subpart E, the permittee shall 

·not exceed 20% opacity from source SN-02 as measured by EPA Reference Method 9. 

_Compliance with this opacity limit will be shown through compliance with Specific 

Condition 110. 
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110. Pursuant to § 19.705 of Regulation 19 and 40 CFR Part 52, Subpart E, daily observations 
of the opacity from source SN-02 shall be conducted by a person trained (but not 
necessarily certified) in EPA Reference Method 9. If emissions which appear to be in 
excess of20% are observed, the permittee shall take immediate action to identify and 
correct the cause of the visible emissions. After corrective action has been taken,. another 
observation of the opacity from the source in question shall be conducted in order to 
either confirm that no excess visible emissions are present or that the source is out of 
compliance with the permitted opacity limit. The permittee shaH maintain records of all . 
visible emission observations, the cause of any excessive visible emissions, the corrective · 
action taken, and if visible emissions were present after corrective action was taken. 
These records shall be kept on site and shall be made available to Department personnel 
upon request. 

111. Pursuant to §18.801 of Regulation 18 and A.C.A. §8-4-203 as reterenced by §8-4-304 
and §8-4-311, the permittee shall not exceed the emission rates set forth in the folloiving 
table at source SN-02. The non-criteria pollutant emission rates listed below, exciuding .· 
PM, were developed using estimates or published emission factors. A change in the .. 
published emission factors or development of other emissions data (including site specific 
test data) which could affect the estimated emission rates shall not be considered a 
violation of the permit limits. Compliance with these emission rates will be shown 
through compliance with the limit on the amount oflime that may be processed at this 
facility as well as proper operation of the control equipment associated with this :;ource. 

r;= 
tpy·-, c=Pollutant I lb/hr r 

I 
PM 5.0 21.9 

··-
Acetaldehyde 0.26 Lll 

Ammonia** 67.87 297.24 

Dimethyl Disulfide* 0.05 0.20 

Methanol 2.90 12.71 

Methyl Ethyl Ketone 0.02 0.09 

Styrene 0.01 0.01 

Toluene 0.01 0.01 

Xylene 0.01 0.01 
*Component of TRS. 
**Non-VOC, non-HAP, non-criteria pollutant. 
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NCGSYSTEM · 
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SN--12 and SN-14 
NCG Incinerator and Back-Up Flare 

Source Description 

The NCG Incinerator was installed or last modified in 1988. This natural gas fired source 
incinerates the non-condensible gases from the multiple effect evaporator and the turpentine 
recovery system. (NOTE: The NCGs from the digesters are routed through the turpentine 
recovery system.) Source SN-14 was installed or last modified in 1992. The back-up flare is 
maintained in the event of primary incinerator failure. 

There are two special requirements for this source because source SN-27 is subjt·ct to40 CFR 
Patt 60, Subpart BB. These requirl"ments are outlined in Specific Conditions 137 and 138. 
TI-te increase in VOC emissions from this source is due to the method cf calculation. Due to· 
discrepancy in testing methods, the total of HAPs which are also VOCs is often higher than the 
V OC tested rate. 

Specific Conditions 

112. Pursuant to § 19.50let seq of the Regulations of the Arkansas State Implementation Plan· 
for Air Pollution Control (Regulation 19) and 40 CFR Part 52. Subpart E. the permittee 
shall not exceed the combined emission rates set forth in the toliowing table at SN-12 and 
SN -14 when firing m:tural gas. Comp\iar1ce v.-ith these emiss!or; rates will be determined 
through compliance with fuel usage limits as well as maintait;ing the temperatu;..·e and the 
residence time required by 40 CFR Part 60, Subpart BB. 

I SN I Pollutant I Jb/hr I lp~ 
PMIO 0.2 0.9 

S02 3.5 15.2 

VOC* 4.0 17.3 
12 

co 9.4 41.1 

NO, 7.3 32.1 

TRS 0.7 3.0 
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I SN I Pollutant I lblhr I tpy I 
PM10 0.2 0.9 

S02 343.5 206.1 

VOC* 1.7 3.1 
14 

co 9.4 41.1 

NOX 7.3 32.1 

TRS 3.8 2.3 

*Includes TRS components whtch are also constdered VOCs. 

113. Pursuant to§19.503 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 

not exceed 20% opacity from sources SN-12 and SN-14 as measured by EPA Reference 

Method 9 except that emissions greater than 20% opacity will be allowed for not more 

than six (6) minutes in the aggregate in any consecutive 60-minute period, provided that 

such emissions will not be permitted more than three (3) times during any 24-hour period. 

Compliance with this opacity limit will be shown through compliance with Specific 

Condition 116. 

114. ·Pursuant to §18.801 of Regulation 18 and A.C.A. §8-4-203 as referenced by §8-4-304 

and §8-4-311, the permittee shall not exceed the emission rates set forth in the following 

table at sources SN-12 and SN-14 when firing natural gas. The non-criteria pollutant 

emission rates listed below, excluding PM, were developed using estimates or published 

emission factors. A change in the published emission factors or development of other 

emissions data (including site specific test data) which could affect the estimated 

emission rates shall not be considered a violation of the permit limits. Compliance with 

these emission rates will be shown through compliance with fuel usage limits and 

maintaining the temperature and the residence time required by 40 CFR Part 60, Subpart 

BB. 
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SN Pollutant lblhr tpy 

PM 0.2 0.9 

Acetone 0.92 4.0 

Benzene 0.08 0.19 

12 Cumene 0.04 0.14 
--

Formaldehyde 0.80 2.04 

Methanol 1.00 4.36 
··-

Methyl Ethyl Ketone 0.01 0.02 
--

Styrene 0.01 0.02 

Xylene 0.01 0.01 
r---· --

PM 0.2 0.9 
-

Acetone 0.92 0.58 
-------

Benzene 0.08 i 0.19 
·--

+ 14 Cwnene 0.04 0.14 
--

Formaldehyde 0.80 2.04 

Methanol 1.00 1.89 

Methyl Ethyl Ketone 0.01 0.02 

Styrene 0.01 0.02 

Xylene 0.01 0.01 

115. Pursuant to §19.705 .of Regulation 19, A.C.A. §8-4-203 as referenced by §8-4-304 and 
§8-4-311, and 40 CFR 70.6, pipeline quality natural gas shall be the only fuel fired at 
source SN-12. 

116. Pursuant to §18.1004 of Regulation 18 and A.C.A. §8-4-203 as referenced by §8-4-304 
and §8-4-311, daily observations of the opacity from source SN-12 shall be conducted by 
a person trained (but not necessarily certified) in EPA Reference Method 9. If emissions 
which appear to be in excess of 20% are observed, the permittee shall take immediate 
action to identifY and correct the cause of the excess visible emissions. After corrective 
action has been taken, another observation of the opacity from source SN-12 shall be 
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conducted in order to either confirm that no excess visible emissions are present or that 

the source is out of compliance with the permitted opacity limit. The permjt:tee shall 

maintain records of all visible emissions observations, the cause of any excess visible 

emissions, the corrective action taken, and if excess visible emissions were present after 

corrective action was taken. These records shall be kept on site and made available to 

Department personnel upon request. 

·117. Pursuant to 40 CFR §60.283(a)(l)(iii) and §19.804 of Regulation 19, the permittee shall 

combust all gases from source SN-27 at source SN-12 or as allowed at source SN-14 at a 

minimum temperature of 1200a..F for a minimum of0.5 seconds. 

' . 
. ·118. Pursuant to. 40 CF:R §60.284(b)(l) and§ 19.804 of Regulation 19, the permittee shall 

install, calibrate, maintain, and .operate a monitoring device which measures and records 

the combustion temperature of the gases at SN-12 or SN-14. The monitoring device is to 

be certified by ~e manufacturer to be accurate within ± 1% of the temperature being 

rnea~ured .. 

·-.·· 
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POWER BOILERS 
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SN-13 
Cogeneration Unit 

Source Description 

The cogeneration unit was installed or last modified in 1990. The cogeneration unit consists of a 

natural gas fired turbine and a natural gas fired duct burner. The cogeneration unit is used to 

produce power for use throughout the facility. 

This source unde!Went PSD review for emissions ofNOx and CO in permit #725-AR-2. Steam 

injection and low NOx burners are used to reduce the NOx emissions from this unit. 

The cogeneration unit is subject to the provisions of 40 CFR Part 60, Subpart GG. The initial 

testing required by this NSPS subpart has been performed. 

Specific Conditions 

119. Pursuant to §19.501et seq of the Regulations of the Arkansas State Implementation Plan 

for Air Pollution Control (Regulation 19) and 40 CFR Part 52, Subpart E, the permittee 

shall not exceed the emission rates set forth in the following table at SN-13 when firing 

natural gas. Compliance with these emission rates will be shown thrvugh compliance 

with the fuel usage limitations. 

I Pollutant I lblhr I tpy I 
PM10 5.6 24.6 

S02 0.4 1.5 

voc 2.8 12.1 

120. Pursuant to § 19.501 et seq and §19.901 et seq of Regulation 19, and 40 CFR Part 52, 

Subpart E, the permittee shall not exceed the emission rates set forth in the following 

table at source SN-11. Compliance with these emission rates will be shown through 

compliance with fuel usage limitations and the use of steam injection at this source. 

I Pollutant I lblhr I tpy I 

I 
co 

I 
51.6 

I 
226.2 

I NO, 93.3 408.8 
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121. Pursuant to §18.801 ofRegulation 18 andA.C.A. §8-4-203 as referenced by §8-4-304 
and §8-4-311, the permittee shall not exceed the emission rates set forth in the following 
table at source SN-13. Compliance with these emission rates will be shown through , 
compliance with the fuel usage limitations. 

I~===P=o=~:=t=an=t====9===l=:nrr=.6====~~ 
122. Pursuant to § 18.503 of Regulation 18 and A.C.A. §8-4-203 as referenced by §8-4-304 

and §8-4-311, the permittee shall not exceed 5% opacity from source SN-13 <:s measured 
by EPA Reference Method 9. Compliance with this opacity lin1i1 wi![ be shown through 
compliance with Specific Condition 123. 

123. Pursuant to §19.705 and §19.901 et seq of Regulation 19,40 CFR Part 52, Subpart E, 40 
CFR 70.6, and A.C.A. §8-4--203 as referenced by §8-4-304 a.r1d §8-4--31 J, pipeline quality 
natural gas shall be the only fuel used to fire this source. 

124. Pursuant to § 19.705 and§ 19.901 et seq of Regulation 19, 40 CFR Pan 52, Subpart E, 40 
CFR 70.6, and A.C.A. §8-4-203 t'S referenced by §8-4-304 and §8-4-311 .. natw·al gas · 
usage at the gas turbine shall not exceed 351 Mscflhr. 

125. Pursuant to § 19.705 and §19.901 et seq of Regulation i 9, 40 CFR Part 52, Subpart E.40 
CFR 70.6, and A.C.A. §8-4-203 as referenced by §8-4-304 and §8-4-31 i, natural gas 
usage at the duct burner shall not exceed 238 Mscf/hr. 

126. Pursuantto §19.705 and §19.901 et seq of Regulation 19,40 CFR Subpart E, 40 CFR 
Part 52, Subpart E, and A.C.A. §8-4-203 as referenced by §8-4-304 and §8-4-311, the 
permittee shall continue to maintain a separate strip chart recorder to measure the gas 
used by the gas turbine and the duct burner. The recorders shall be inspected and 
adjusted once every twelve hours. The strip chart shall also measure the date and the time 
in addition to the gas How. The strip charts shall be maintained on site tor at least two 
years and shall be made available to Department personnel upon request. 

127. Pursuant to § 19.703 and §19.901 et seq of Regulation 19, 40 CFR Part 52, Subpart E, and 
A.C.A. §8-4-203 as referenced by §8-4-304 and §8-4-311, the permittee shall maintain a 
continuous emissions monitoring systems for CO and NO, at source SN-13. The 
standards for the CEMS may be found in Appendix A. 

128. Source SN-13 is subject to 40 CFR Part 60, Subpart A, General Provisions, and 40 CFR 
Part 60, Subpart GG, Standards of Performance for Stationary Gas Turbines due to an 
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installation date of 1990 and a heat input at peak load greater than I 0. 7 gigaj oules per 

hour. A copy of Subpart GG has been placed in Appendix B of this permit. The 

important requirements of this subpart are outlined in Specific Conditions 129 through 

134. 

129. Pursuant to 40 CFR 60.332(a)(2) and§ 19.304 of Regulation 19, the permittee shall not 

cause to be discharged into the atmosphere from any stationary gas turbine, any gases 

which contain nitrogen oxides in excess of 150 ppm (at 15% oxygen and on a dry basis). 

130. Pursuant to 40 CFR 60.332(±) and §19.304 of Regulation 19, the limit set forth in 

Specific Condition 129 may be exceeded when ice fog is deemed to be a traffic hazard by 

the owner of operator of the gas turbine. 

13 i. Pursuant to 40 CFR 60.333(a) and§ 19.304 of Regulation 19, the permittee shall not 

cause from any stationary gas turbine any gases which contain sulfur dioxide in excess of 

0.015% by volume at 15% oxygen and on a dry basis. Compliance with this specific · 

condition will be demonstrated through compliance with Specific Condition 132. 

132. ·· Pursuant to40 CFR 60.333(b) and§ 19.304 of Regulation 19, the pennittee shall not burn 

in any stationary gas turbine any fuel which contains sulfur in excess of 0.8% by weight. 
. . ! . ,, i- • 

13l 
1. . ·. .- .·· . . . 

Pursuarit toAO CFR 60.3,34(b) and § 19.304 of Regulation 19, the owner or operator of 

any stationary ga~ t11rbine subject to the provisions of this subpart shall monitor sulfur 

content and Ijitrogen coiitenfofthe fuel being fired in the turbine as follows or as outlined 

in ·an approved custom sche#~le. The frequency of determination shall be as follows: 

a. If the turbine is supplied its fuel from a bulk storage tank, the values shall be 

.determined on each occasion that fuel is transferred to the storage tank from any 

other source. · 

b. If the turbine is supplied its fuel without intermediate bulk storage the values shall 

be determined and recorded daily. Owners, operators, or fuel vendors may 

develop custom schedules for determination of the values based on the design and 

operation of the affected facility and the characteristics of the fuel supply. These 

custom schedules shall be substantiated with data and must be approved by the 

Administrator before they can be used to comply with paragraph (b) of this 

section. 
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134. Pursuant to 40 CFR 60.334(c)(2) and § 19.304 of Regulation 19, for the purpose of reports 
required under §60. 7( c), periods of excess emissions are defined as follows for sulfur 
dioxide: any daily period during which the sulfur content of the fuel being fired in the·gas 
turbine exceeds 0.8%. 
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SN-01 
Bark/Gas Boiler 

Source Description 

Spurce SN-01 is a 225 MMBTU!hr boiler which was installed in 1947. The main fuels for this 

boiler are natural gas, tire derived fuel (TDF), bark, and wood waste (sawdust, billet ends, and 

hardwood pallets). The facility is permitted to burn a limited amount of #6 fuel oil in the event 

of natural gas curtailment or to test the fuel burning capability of the equipment. The permittee 

is.also allowed to fire sawdust containing small amounts of fuel oil from cleanups, small 

amounts of waste paper, and small amounts oflubricating oil incidentally burned from contact 

with·the conveyor systems. Emissions from this source are controlled with a wet scrubber. 

While the source is burning natural gas and/or mill wood waste, water is used as a scrubbing 

liquor. When #6 fuel oil is being fired, a caustic scrubbing liquid is used. 

Ammal testing is required for carbon monoxide and particulate matter emissions. 

Specific Conditions 

135. Pursuant to §19.50let seq of the Regulations of the Arkansas State Implementation Plan 

for Air Pollution Control (Regulation 19) and 40 CFR Part 52, Subpart E, the permittee 

shall not exceed the emission rates set forth in the following table at SN-01 when firing 

natural gas, wood waste, box plant clippings, shredded corrugated cardboard containers, 

and/or TDF. Compliance with these emission rates will be determined through 

compliance with ·the fuel usage and steam production limits, proper operation ofthe 

control equipment associated with this boiler, and the testing requirements for this boiler. 

I .. Pollutant I lb!hr I tpy I 
- PMIO 62.5 273.8 

S02 3.8 16.6 

voc 28.0 122.6 

co 619.0 2711.0 

NOX 110.0 482.0 
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136. Pursuant to §19.501et seq of the Regulations of the Arkansas State Implementation Plan 
for Air Pollution Control (Regulation 19) and 40 CFR Part 52, Subpart E, the permittee 
shall not exceed the emission rates set forth in the following table at SN-01 when firing 
#6 fuel oil. Compliance with these emission rates will be determined through compliance 
with the fuel oil usage limits, proper operation of the control equipment associated with 
this boiler, and the testing requirements for this boiler . 

. 

I Pollutant I lblhr I tpy J 
PMIO 54.5 0.5 

S02 . . 706.5 5.7 
r-· 

voc 1.2 0.1 --
co 7.5 0.1 

--
NO, 100.5 0.8 

-· . -
Pb 0.05 0.01 

137. Pursuant to§19.503 of Regulation 19 and 40 CFR Part 52 .. Subpart E, the pennitree shall 
not exceed 20% opacity from source SN-01 as measured by EPA Reference~ Method 9 
except that emissions greater than 40% opacity will be al.lowt'd for not more than six (6). · 
minutes in the aggregate in any consecutive 60-minute period, provided that such 
emissions will not be permitted more than three (3) times during any 24-hnur period: 
Compliance with this opacity limit will be shown through compliance with Specific 
Condition 138. 

138. Pursuant to § 19.705 of Regulation 19 and 40 CFR Part 52, Subpart E, daily observations 
of the opacity from source SN-01 shall be conducted by a person trained (but not 
necessarily certified) in EPA Reference Method 9. If emissions which appear to be in 
excess of20% are observed, the permittee shall take immediate action to identifY and 
correct the cause of the excess visible emissions. After corrective action has been taken, 
another observation of the opacity from the source in question shall be conducted in order 
to either confirm that no excess visible emissions are present or that the source is out of 
compliance with the permitted opacity limit. The permittee shall maintain records of all 
visible emission observations, the cause of any excessive visible emissions, the corrective 
action taken, and if excess visible emissions were present after corrective action was 
taken. These records shall be kept on site and shall be made available to Department 
personnel upon request. 
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139. Pursuant to §18.801 of Regulation 18 and A.C.A. §8-4-203 as referenced by §8-4-304 

and §8-4-311, the permittee shall not exceed the emission rates .set forth in the following 

table at source SN-01 when firing natural gas, wood waste, box plant clippings, shredded 

corrugated cardboard containers, and/or TDF. The non-criteria pollutant emission rates 

listed below, excluding PM,.were developed using estimates or published emission 

factors. A change in the published emission factors or development of other emissions 

data (including site specific test data) which could affect the estimated emission rates 

shall not be considered a violation ofthe permit limits. Compliance with these emission 

rates will be determined through compliance with the fuel usage and steam production 

· limits and proper operation of the control equipment associated with this boiler. 

I Pollutant I lblhr I tpy I 
PM 75.0 328.5 

Acetaldehyde . 0.08 0.34 

Acrolein O.oi 0.01 

Arsenic Compounds 0.007 0.030 

Benzene 0.09 0.40 

Cadmium Coinpounds 0.001 0.003 

Carbon Disulfide O.o3 0.13 

Chloroform O.oi 0.01 

Chromium Compounds 0.002 0.006 

Cobalt Compounds 0.014 0.060 

Cumene 0.01 0.01 

Dibenzofurans O.oi 0.01 

Formaldehyde 0.17 0.73 

Hydrogen Chloride 0.08 0.34 

Lead Compounds 0.020 0.086 

Manganese Compounds 0.927 4.06 

Mercury Compounds 0.001 0.002 

Methanol 0.32 1.38 
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Pollutant lbibr tpy 

Methyl Ethyl Ketone 0.01 0.01 

Methyl Isobutyl Ketone 0.05 0.21 

Methylene Chloride* 0.21 0.92 

Napthalene 0.06 0.26 
-

Nickel Compounds 0.018 0.079 

n-Hexane 0.13 0.55 

Phenols 0.01 0.05 

POM 0.07 0.31 

Selenium Compounds 0.001 0.004 
1-· 

Styrene 

~ 
0.01 0.02 

Toluene 0.01 0.01 
I--

I, 1, !-Trichloroethane 

I 
0.01 0.01 

. --'-· --
Trichloroethylene ~~1 _ _l_ 0.~-

Xylene 0.()[ ±· 0.01 

Zinc 25.67 ] 12.49 
. -. *t;on-VOC HAP. 

140. Pursuant to §18.801 of Regulation 18 and A.C.A. §8-4-203 as referenced by §8-4-304 
and §8-4-311, the permittee shall not exceed the emission rates set forth in the following 
table at SN-01 when firing #6 fuel oil. The non-criteria pollutant emission rates listed 
below, excluding PM, were developed using estimates or published emission factors. A 
change in the published emission factors or development of other emissions data 
(including site specific test data) which could affect the ~stimated emission rates shall not 
be considered a violation of the permit limits. Compliance with these emission rates will 
be determined through compliance with the fuel oil usage limit and proper operation of 
the control equipment associated with this source. 

96 



International Paper Company 
CSN: 52-0013 Permit #:725-AOP-RO 

I Pollutant I lb!hr I tpy I 
PM 76.7 0.7 

Antimony Compounds 0.035 0.001 

Arsenic Compounds 0.007 0.001 

Beryllium Compounds 0.001 0.001 

Cadmium Compounds 0.001 0.001 

Chromium Compounds 0.004 0.001 

' Cobalt Compounds .0.024 0.001 

Formaldehyde 0.10 O.oi 

Hydrogen Chloride* 1.67 0.02 

flydrogen Fluoride* 0.09 0.01 

· Lead Compounds 0.006 0.001 . . 
.· 

Manganese Compounds· 0.019 0.001 

Me~cury Compoimds 0.001 0.001 
.. 

Nickel Compounds 0.161 0.002 

POM O.oJ 0.01 

Selenium Compounds 0.002 0.001 
*Non-VOC, non-cntena pollutant 

141. Pursuant to §i9.705 ofRegu1ation 19, A.C.A. §8-4-203 as referenced by §8-4-304 and 
§8-4-311, and 40 CFR 70.6, tbe permittee shall only fire pipeline quality natural gas, 
bark, wood waste (sawdust, billet ends, and hardwood pallets), TDF, sawdust containing 
small amounts of fuel oil from cleanups, small amounts of waste paper, small amounts of 
lubricating oil incidentally burned from contact with the conveyor systems, box plant 
clippings, shredded corrugated cardboard containers, and#6 fuel oil at source SN-0 I. The 
permittee may also use diesel fuel for starting bark fires. 

142. Pursuant to § 19.705 of Regulation 19, A.C.A. §8-4-203 as referenced by §8-4-304 and 
§8-4-311, and 40 CFR 70.6, steam production shall not exceed 1,314,000,000 pounds in 
any consecutive twelve month period. 
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14 3. Pursuant to § 19.705 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 
maintain records of the steam production at source SN-0 I in order to demonstrate 
compliance with Specific Condition 142 and which may be used by the Department for 
enforcement purposes. These records shall be updated no later than the last day of the 
month following the month which the records represent, shall be kept on site, and shall be 
made available to Department personnel upon request. An annual total and each month's · 
individual total shall be submitted to the Department in accordance with General 
Provision 7. 

144 Pursuant to § 19.705 of Regulation 19, A.C.A. §8-4-203 as referenced by §8-4-304 and · 
§8-4-311, and 40 CFR 70.6, the permittee shall not fire in excess of24,000 gallons of#6 
fuel oil at source SN-01 in any consecutive twelve month period. 

145. Pursuant to § 19.705 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 
maintain records of the amount of fuel oil fired at source SN-01 in order to demonstrate 
compliance with Specific Condition 144 and which may be used by the Department for 
enforcement purposes. These records shall be updated each day that fuel cil is used, shall 
be kept on site, and shall be made available to Department personnel upon request. .1\n 
a.nnual totai and each month's individual total shall be submitted to the Department in 
accordance with General Provision 7. 

14fi. Pmsuant to §19.705 of Regulation 19,A.C.A. §8-4-203 as referenced by §8-4-304 and 
§8-4-3 1, I and 40 CFR 70.6, the permittee shall not fire in excess of 2 l 0 tons of TDF at 
source SN-01 per week. 

1 '!·7. Pursmmt to § 19.705 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 
maintain records of the amount ofTDF fired at source SN-01 in order to demonstrate 
compliance with Specific Coi1dition 146 and which may be used by the Department for 
enforcement purposes. These records shall be updated weekly, shall be kept on site, and 
shall be made available to Department personnel upon request. An annual total and each 
month's individual total shall be submitted to the Department in accordance with General 
Provision 7. 

148. Pursuant to § 19.702 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 
conduct annual testing for carbon monoxide emissions from source SN-01 using EPA 
Reference Method I 0. These tests shall be conducted in accordance with Plantwide 
Condition #3 and take place no less than 9 months and no more than 15 months apart. 
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149. Pursuant to § 19.702 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 
conduct annual testing for particulate matter emissions from source SN-01 using EPA 
Reference Method 5. These tests shall be conducted in accordance witb Plantwide 
Condition #3 and take place no less than 9 months and no more than 15 months apart. 
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SN-47 
Package Boiler 

Source Description 

Source SN-47 is a package boiler which will be used to provide supplemental steam to various 
parts of the plant whenever another boiler is out of service for maintenance, etc. This source will 
only be on site whenever it is needed. The permittee will be required to comply with any 
applicable NSPS subpart (This will be dependent upon the size of the boiler being used.). 

Natural gas will be the only fuel that this source will be permitted to fire. As this source will 
only be used when another boiler is out of service, there will be nc net increase in emissions. 
Also, restrictions on the ~mount of fuel that m~y be fired in this boiler are being taken in order to 
stay below the PSD significant increase levels. 

Specific Conditions 

!50. Pursuant to §19.501 et seq of the Regulations of the Arkansas State Implementation Plan 
for Air Pollution Control (Regulation 19) and 40 CFR Patt 52, Subpart E, the permittee 
shall noc exceed the emission rates set f(,rth in the following table at SN-47. Compliance 
with these emission rates will be determined tlnough compliance with Specific Condition .· 
154. 

I . P0llutant I lblhr I tey I 
PMIO 5.5 6.6 

S02 0.2 0.2 

voc 0.4 0.4 

co 50.0 60.0 

NO 25.0 30.0 

151. Pursuant to §18.801 of Regulation 18 and A.C.A. §8-4-203 as referenced by §8-4-304 
and §8-4-311, the permittee shall not exceed the emission rates set forth in the following 
table at source SN -4 7. Compliance with these emission rates will be determined through 
compliance with Specific Condition 154. 
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152. Pursuant to §18.503 of Regulation 18 and A.C.A. §8-4-203 as referenced by §8-4-304 

and §8-4-311, the permittee shall not exceed 5% opacity from source SN-47 as measured 

by EPA Reference Method 9. Compliance with this opacity limit will be demonstrated by 

compliance With Specific Condition 153. 

·153. · Pursuant to §19.705 of Regulation 19, ACA §8-4-203 as referenced by §8-4~304 and 

§8-4-311, arid 40'CFR 70.6, pipeline quality natural gas shall be the only fuel used to fire 

the package boiler. 

154. Pursuant to §19.705 of Regulation 19, AC.A. §8-4-203 as referenced by §8-4-304 and 

§8-4-311, arid 40'CFR70.6, natural gas usage shall not exceed 575 MMSCF at source 

SN-47 in· any consecutive twelve month period. 

155. Pursuant to §19.705 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 

maintain records of the amount ofnatura1 gas fired at source SN-47 in order to 

demonstrate compliance with Specific Condition 154 and which may be used by the 

Department for enforcement purposes. These records shall be updated no later than the 

last day of the month folloWing the month which the records represent, shall be kept on 

site, and shall be made available to Department personnel upon request. An annual total 

and each month's individual data shall be submitted to the Department in accordance 

with General Provision 7. ; 

· 156. Pursuant to A.C.A. §8-4-203 as referenced by §8-4-304 and §8-4-311 and 40 CFR 70.6, 

the heat input capacity of source SN-47 shall not exceed 250 MMBTU/hr. 

157. Source SN-47 is potentially subject to 40 CFR Part 60, Subpart A, General Provisions, 

and 40 CFR Part 60, Subpart De -Standards of Performance for Small Industrial

Commercial-Institutional Steam Generating Units. Source SN-47 will only be subject to 

this subpart if the facility chooses to install a boiler which has a.heat input capacity 

between 10 MMBTU/hr and 100 MMBTU/hr. The important requirements of this 

subpart are outlined in Specific Conditions 158 and 159. A copy of Subpart De has been 

included in Appendix C. 

158. Pursuant to 40 CFR 60.48c(g) and §19.304 of Regulation 19, the permittee shall record 

and maintain records of the amount of natural gas combusted during each day. 
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159. Pursuant to 40 CFR 60.48c(i) and §19.304 of Regulation 19, the permittee shall maintain 
the records required by Specific Condition 158 for a period of two years follov.ing the 
date of such record. 

160. Source SN-47 is potentially subject to 40 CFR Part 60, Subpart A, General Provisions, 
and 40 CFR Part 60, Subpart Db, Standardv of Performance for Industrial-Commercial
Institutional Steam Generating Units. This source will be subject to this subpart if the 
facility chooses to install a boiler which has a heat input capacity greater than 100 
MMBTU/hr. The important requirements of this subpart are outlined in Specific 
Conditions 161 through 178. A copy of subpart Db has been included in Appendix D. 

161. Pursuant to 40 CFR 60.44b(a) and §19.304 of Regulation 19, the peimittee shall not 
cause to be discharged to the atmosphere any gases thct contain oxides of nitrogen in 
excess of 0.10 lb/MMBTU (expressed as NO,). 

162. Pursuant to 40 CFR 60.44b(a) and § 19.304 of Regulation 19, th~ heat release rate shall · 
not exceed 70,000 BTU/hr fe. · 

163. Pursuantto 40 CFR 60.46b(h) aud §19.304 of Regulation 19, the oxides of nitrogen 
standards set forth .in Specific Condition 161 shall apply at all times including periods of 
startup, shutdown, or malfunction. 

164. Pursuant to 40 CFR 60.46b(e) and§ 19.304 of Regulation 19, to detennine compliance 
with the emission limits for nitrogen oxides required under §60.44b, the owner or 
operator of an atiected facility shall conduct the pertormance test as required. under §60.8 
using the continuous system for monitoring nitrogen oxides under §60.48b (Specific · 
Condition 167). 

165. Pursuant to 40 CFR 60.46b(e)(1), §19.304 and §19.702 of Regulation 19, and 40 CFR 
Part 52, Subpart E, for the initial compliance test, nitrogen oxides from the steam 
generating unit are monitored for 30 successive steam generating operating days and the 
30-day average emission rate is used to determine compliance v.ith the nitrogen oxides 
emission standards under §60.44b. The 30-day average emission rate is calculated as the 
average of all hourly emissions data recorded by the monitoring system during the 30-day 
test period. 

166. Pursuant to 40 CFR 60.46b(e)(4), following the date on which the initial performance test 
is completed or required to be completed under §60.8 of this subpart, whichever date 
comes first, the owner or operator of an affected facility which has a heat input capacity 
of 73 MW (250 million BTU/hr) or less and which combusts natural gas shall upon 
request determine compliance with the nitrogen oxide standards under §60.44b through 
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the use of a 30-day performance test. During periods when performance tests are not 

requested, nitrogen oxides emission data collected pursuant to §60.48b(g)(l) or 

§60.48b(g)(2) are used to calculate a 30-day rolling average emission rate on a daily basis 

and used to prepare excess emission reports but will not be used to determine compliance 

with the nitrogen oxides emission standards. A new 30-day rolling average emission rate 

is calculated each steam generating unit operating day as the average of all hourly 

nitrogen oxides emission data for the preceding 30 steam generating unit operating days. 

167. . Pursuant to 40 CFR 60.48b(b), § 19.304 and §19.703 of Regulation 19, 40 CFR Part 52, 

Subpart E, and A.C.A. ·§8-4-203 as referenced by §8-4-304 and §8-4-311, the permittee 

shall install; calibrate, maintain, and operate a continuous monitoring system for 

measuring nitrogen oxides emissions discharged to the atmosphere and record the outp1;1t 

of the system.· 

168. Pursuant to 40 CFR 60.48b(c) and §19.304 of Regulation 19, the continuous monitoring 

system required under pamgraph (b) of this section shall be operated and data recorded 

during all periods of operation ofthe atrected facility except for continuous monitoring 

system -breakdowns and repairs. Data is recorded during calibration checks, and zero and 

span adjustments. 

169. Pursuant to 40 CFR 60.48b(c) and §19.304 of Regulation 19, the 1-hour average nitrogen 

oxides emission rates measured by the continuous ·nitrogen oxides monitor required by 

paragraph (b) of this section shall be expressed in ng/J or lb/million BTU heat input and 

shall be used to calculate the average emission rates under §60.44b. The 1-hour averages 

shall be calculated using the data points required under §60.13(b ). At least 2 data points 

must be used to calculate each 1-hour average. 

170. Pursuant to 40 CFR 60.48b(e) and §19.304 ofRegulation19, the procedures under 

§60.13 shall be followed for installation, evaluation, and operation of the continuous 

monitoring system. 

171. Pursuant to 40 CFR 60.48b(e)(2) and §19.304 ofRegulation 19, the span value for the 

nitrogen oxides emission monitor shall be 500 ppm. 

172. Pursuant to 40 CFR 60.49b(a) and§ 19.304 of Regulation 19, the permittee shall submit 

notification of initial startup as provided by §60.7. This notification shall include the 

following: 

a. The heat design input capacity of the affected facility and identification of the 

fuels to be combusted in the affected facility. 
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b. If applicable, a copy of any Federally enforceable requirement that limits the 
annual capacity factor for any fuel or mixture of fuels under §§60.44b. 

c. The annual capacity factor at which the owner or operator anticipates operating 
the facility based on all fuels fired and based on each individual fuel fired. 

173. Pursuant to 40 CFR 60.49b( d) and § 19.304 of Regulation 19, the owner or operator of an 
affected facility shall record and maintain records of the amounts of each fuel com busted 
during each day and calculate the annual capacity factor individually for coal, distillate 

. oil, residual oil, natural gas, wood, and municipal-type solid waste for each calendar 
quarter. The annual capacity factor is determined on a 12-month rolling average basis 
with a new annual capacity factor calculated at the end of each calendar month. 

174. Pursuant to 40 CFR 60.49b(g) and§ 19.304 of Regulation 19, except as provided for 
under paragraph (p) of this section, the owner or operator of an affected facility subject to 
the nitrogen oxides standards under §60.44b shall maintain records of the following 
information for each steam generating unit operating day. 

a. Calendar date 

b. The average hourly nitrogen oxides ~mission raies (expressed as NO,) (ng/J or 
lb/million BTU heat input) measured c,r predicted 

c. The 30-day average nitrogen oxides emission rates (ng/J or lb/million BTU heat 
input)calculated at the end of each steam generating unit operating day from the 
measured or predicted hourly nitrogen hourly nitrogen oxide emission rates for the· 
preceding 30 steam generating unit op~.rating days. 

d. Identification of the steam generating unit operating days when the calculated 30-
day average nitrogen oxides emission rates are in excess of the nitrogen oxides 
emissions standards under §60.44b, with the reasons for such excess emissions as 
well as a description of corrective actions taken. 

e. Identification of the steam generating unit operating days for which pollutant data 
have not been obtained, including reasons for not obtaining sufficient data and a 
description of corrective action taken. 

f. Identification of the times when emission data have been excluded from the 
calculation of average emission rates and the reasons for excluding data. 
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g. Identification of "F" factor used for calculations, method of determination, and 

type of fuel combusted. 

h. Identification of the times when the pollutant concentration exceeded full span of 

the continuous monitoring system. 

1.. Description of any modifications to the continuous monitoring system that could 

affect.the ability of the continuous monitoring system to comply with 

Performance Specification 2 or 3. 

J. Results of daily CEMS drift tests and quarterly accuracy assessments as required 

under appendix F, Procedure ·I. 
~· ' 

175. Pursuant to 40 CFR 60.49b(h)(2) and §19.304 of Regulation 19, the owner or operator of 

any affected facility that is subject to the nitrogen oxides standards of §60.44b, combusts 

natural gas, has a heat input capacity less than 73 MW (250 million BTU/hr), and is 

•. required to monitor nitrogen oxides emissions on a continuous basis under §60.48b(g)(1) 

or steam generating unit operating conditions under §60.48b(g)(2), shall submit excess 

ernission repOI1S for any calendar quarter during which there are excesS emissions from 

the affected facility. If there are no excess emissions during the calendar quarter, the 

owner or oper&tor shall submit a report semiannually stating that no excess emissions 

·occurred during the semiannual reporting.period. 

176. Pursuant to 40 CFR 60.49b(h)(4) and§ 19.304 of Regulation 19, for purposes of 

§60.48b(g)(l ), excess emissions are defined as any calculated 30-day rolling average 

nitrogen oxides emission rate, as determined under §60.46b( e), which exceeds the 

applicable emission limits in §60.44b. 

177. Pursuant to 40 CFR 60.49b(i) and § 19.304 of Regulation 19, the owner or operator of any 

affected facility subject to the continuous monitoring requirements for nitrogen oxides 

under §60.48b shall submit a quarterly report containing the information recorded under 

paragraph (g) of this section. All quarterly reports shall be postmarked by the 30'h day 

following the end of each calendar quarter. 

178. Pursuant to 40 CFR 60.49b(o) and § 19.304 of Regulation 19, all records required under 

this section shall be maintained by the owner or operator of the affected facility for a 

period of 2 years following the date of such record. 

179. Pursuant to§19.705 of Regulation 19, and 40 CFR 70.6, the permittee shall maintain 

records of the dates which the package boiler was brought on site, when operation of the 

boiler began, when operation of the boiler ceased, and when the boiler was removed from 
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this facility. The permittee shall also maintain records of the heat input capacity of the 
boiler and compliance date with any applicable NSPS requirements. These records shall. 
be updated within one week of the boiler being brought in or taken out, kept on site for a 
minimum of two years following the date of such record, and shall be made available to 
Department personnel upon request. 

180. Pursuant to §19.705 of Regulation 19, A.C.A. §8-4-203 as referenced by §8"4-304 and 
§8-4-3 11, and 40 CFR 70.6, the permittee shall only operate source SN-47 when another 
boiler is out of operation. However, if a boiler is subject to 40 CFR Part 60, Subpart De 
or is not subject to anyNSPS subpart, the permittee may startup SN-47 a maximum of72 
hours prior to the boiler it is temporarily replacing is off line and the permittee may also 
operate SN-47 for a maximum of 48 hours after the permanent boiler is brought back on·· 
line. The permittee may maintain a warming fire in the boiler whenever it is.on.site in the 
event that the ambient temperature falls below freezing. 

18!. Pursuant to § 19.705 of Regulation 19 and 40 CFR Part 52, Subpart E, tl:te pe1mittee shall 
maintain records which will demonstrate compliance with Specific Condition 180 and 
which may be used by the Department for enforcement purposes. These rewrds shall be 
kept on site and made available to Department persOimel upon reque~t. 
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PAPER MILL 
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SN-35 
Paper Mill Source Group 

Source Description 

The paper mill source group consists of the pulp and whitewater storage tanks and chests in the 
stock preparation area and all sections of the paper machine from the headbox to the reel for all· 
three paper machines. It is in the paper mill source group where the pulp is converted to paper on 
one ofthe three machines. No control equipment is associated with the paper mill source group. 

Specific Conditions 

182. Pursuant to §19.501 et seq of the Regulations of the Arkansas State Implementation Plar"t 
for Air Pollution Control (Regulation 19) and 40 CFR Part 52, Subpart E,the permittee · 
shaH not exceed the emission rates set forth in the following table at SN-35. Compliance 
with these emission rates will be detem1ined through compliance with the limit on the 
amount of paper that may be produced at this facility. 

,c==~==~P~ol~lu=ta=I=rt==~~~lb~/h~r==='F===~tp~y==~'J 
k====v~o=c=·====d=~1~61:·;6~·==.61 -==~70~7~.6~] 
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183. Pursuant to §18.801 of Regulation 18 and A.C.A. §8-4-203 as referenced by §8-4-304 

and §8-4-311, the permittee shall not exceed the emission rates set forth in the following 

table at source SN-35. The non-criteria pollutant emission rates listed below, excluding 

PM, were developed using estimates or published emission factors. A change in the 

published emission factors or development of other emissions data (including site specific 

test data) which could affect the estimated emission rates shall not be considered a 

violation of the permit limits. Compliance with these emission rates will be determined 

through compliance with the amount of paper that may be produced at this facility . 

.. 

I Pollutant I lb!hr I tEY I 
Acetaldehyde 2.05 8.98 

Acrolein 0.27 1.18 

Benzene O.o2 0.09 

Chlorobenzene 0.04 0.17 

Ethylene Glycol. 0.44 1.92 

· F o'inlaldehyde . ' 1.23 5.37 

• 
Methanol 75.!2 329.00 

Methyl Ethyl Ketone 0.46. 1.99 

Methyl Isobutyl Ketone 0.04 0.16 

Methylene Chloride* 0.24 1.03 

Napthalene 0.14 0.62 

n-Hexane 0.02 0.09 

Styrene 0.10 0.42 

Tetrachloroethylene* 0.31 1.34 

Toluene 0.02 0.09 

1,2,4-Trichlorobenzene 0.56 2.41 

1, 1,1-Trichloroethane 0.09 0.40 

1, I ,2-Trichloroethane 0.11 0.46 

Xylenes 0.07 0.28 
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*Non-VOC non-criteria pollutant 

184. Pursuant to §19.705 of Regulation 19, A.C.A. §8-4-204 as referenced by §8-4-304 and 
§8-4-311, and 40 CFR 70.6, tbe permittee shall not produce more than 438,000 tons of 
paper at tbe paper mill in any consecutive twelve month period. 

185. Pursuant to §19.705 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 
maintain records of the amount of paper produced at source SN-35 in order to 
demonstrate compliance witb Specific Condition 184 and which may be used by tbe ·. 
Department for enforcement purposes. These records shall be updated no later than the 
last day of the montb following tbe month which the records represent, shall be kept on· 
site, and shall be made available to Department persom1el upon request. An aruma! total 
and each month's individual data shall be submitted to the Department in accordance 
with General Provision 7. 
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WASTEWATER COLLECTION & TREATMENT AERATION STABILIZATION BASIN 

PROCESS SEWER NON-POINT SOURCES 
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SN-16 
Aeration Stabilization Basin & Process Sewer Non-Point Sources 

Source Description 

The waste water treatment process at the Camden mill consists of collection, screening, 
clarification, neutralization, aeration, settling, sludge dewatering, and disposal. 

All process water is collected from the various process area sumps and pumped through the 
process sewer mains. The sewer mains also receive landfill leachate and surface drainage from 
culverts in various areas of the site. 

The emissions from source SN -16 are related to the amount of pulp that is produced. Theret"t1re, 
compliance with the emission rates will be demonstrated through compliance with the limit on 
the amount of ADTP that can be produced. 

Specifir Conditions 

186. Pursmmt to §19.501 et seq of the Regulations of the Arkansa3 State Implementation Pian 
for Air Pollution Control (Regulation 19) and 40 CFR Part 52, Subpart E, the permittee 
shall not exceed the emission rates set fmth in the following table at SN-16. Compliance 
with these emission rates will be demonstrated through compliance with the amount of 
ADTP that may be produced. 

I Pollutant I lb/hr I tpy I 
VOC* 10.0 43.8 

-· 
TRS 1.1 4.1 

H,S** 0.1 0.1 
*lncludes TRS components wh1ch are also conf.tdere.d to be VOCs. 
**Component ofTRS. Included in the TRS total. 

112 



International Paper Company 
CSN: 52-0013 Permit #:725-AOP-RO 

187. Pursuant to §18.801 of Regulation 18 and A.C.A. §8-4-203 as referenced by §8-4-304 

and §8-4"311, the permittee shall not exceed the emission rates set forth in the following 

table at source SN -16. The non-criteria pollutant emission rates listed below, excluding 

PM; were developed using estimates or published emission factors. A change in the 

·published emission factors or development of other emissions data (including site specific 

·test data) which could affect the estimated emission rates shall not be considered a 

violation of the permit limits. Compliance with these emission rates wii! be demonstrated 

through compliance with the amount of ADTP that may be produced. 

I Pollutant I lb!hr I tpy I 
Acetaldehyde 1.36 5.96 

Carbon Disulfide 0.11 0.45 

Dimethyl Disulfide* 0.06 0.23 

Dimethyl Sulfide* 0.85 3.70 

Methanol 0.68 2.96 

Methyl Ethyl Ketone O.D3 0.11 

Methyl Isobutyl Ketone O.D! 0.03 

Methyl Mercaptan* 0.02 0.05 

. *Component ofTRS. 
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ACTIVE LANDFILLS 
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SN-36 
East Landfill 

Source Description 

The east landfill is the only active landfill located at this facility. At this time, there are two other 

landfills which have been closed and no longer accept any plant refuse. 

The emissions from this source are limited by the amount of plant refuse that can be accepted by 

this landfill. 

Specific Conditions 

188. Pursuant to § 19.501 et seq of the Regulations of the Arkansas State Implementation Plan 

for Air Pollution Control (Regulation 19) and 40 CFR Part 52, Subpart E, the permittee 

shall not exceed the emission rates set forth in the following table at SN-36. Compliance 

with these emission rates will be demonstrated through compliance with the limit on the 

amount of mill waste that may be placed in the landfill. 

I Pollutant I lb!hr I tpy I 
VOC* 0.8 3.4 

co 0.1 0.3 

TRS 0.1 0.3 

H,S** 0.1 0.1 

*Includes TRS components which are also considered to be VOCs. 

**Component ofTRS. Included in the TRS total. 

189. Pursuant to §18.801 of Regulation 18 and A.C.A. §8-4-203 as referenced by §8-4-304 

and §8-4-311, the permittee shall not exceed the emission rates set forth in the following 

table. The non-criteria pollutant emission rates listed below, excluding PM, were 

developed using estimates or. published emission factors. A change in the published 

emission factors or development of other emissions data (including site specific test data) 

which could affect the estimated emission rates shall not be considered a violation of the 

permit limits. Compliance with these emission rates will be demonstrated through 

compliance with the limit on the amount of mill waste that may be placed in the landfill. 
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I Pollutant I lblhr I tpy 

Acrylonitrile. 0.01 0.02 

·Benzene 0.01 0.01 

Carbon Disulfide 0.01 0.01 
-

Carbonyl Sulfide OJJ2 0.05 . 
Chlorobenzene 0.01 0.01 

Chloroform 0.01 0.01 

Dimethyl Sulfide* 0.04 0.16 -- f-· . 
Ethyl Benzene 0.01 0.02 

Methyl Ethyl Ketone 0.01 0.02 
f--· --·-·· 

Methyl Isobutyl Ketone 0.01 0.01 
--· 

Methylene Chloride** o.o: 0.04 
. . 

Methyl Carpatan* 0.01 0.02 ----·- --· --- ;-·-------
n-Hesane I 0.01 0.02 

1,1 ,2,2-Tetrac.hioroetnan•~ 0.01 0.01 ,. 
Tetrachlorethylene O.OJ 0.02 

-
Toluene 0.01 0.03 

1,1, 1-Trichloroethane** 0.01 0.01 

Trichloroethylene 0.01 0.01 

Vinyl Chloride 0.01 0.02 

Xylene 0.01 0.05 
. . *Includes TRS components wmch are also constdered to be VOCs . 

**Component ofTRS. Included in the TRS total. 

--

I 

190. Pursuant to § 19.705 of Regulation 19, A.C.l\.. §8-4-203 as referenced by §8-4-304 and 
§8-4-311 and 40 CPR 70.6, the permittee shall use source SN-36 for plant refuse only. 

191. Pursuant to §19.705 of Regulation 19, A. C. A. §8-4-203 as referenced by §8-4-304 and 
§8-4-311, and 40 CPR 70.6, source SN-36 shall not accept in excess of 113,200 cubic 
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yards of plant refuse in any consecutive twelve month period, For the purposes of this 

permit, 1 uncompacted cubic yard shall equal 300 pounds. 

192. Pursuant to § 19.705 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 

maintain records of the amount of plant refuse accepted at source SN-36 in order to 

demonstrate compliance with Specific Condition 191 .and which may be used by the 

Department for enforcement purposes. These records shall be updated no later than the 

last day of the month following the month which the records represent, shall be kept on 

site, and shall be made available to Department personnel upon request. An annual total 

and each month's individual data shall be submitted to the Department in accordance 

with General Provision 7. 
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FUEL STORAGE 
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SN-37 
Gasoline Storage Tank 

Source Description 

Source SN-37 is a horizontal fixed roof tank with a capacity of approximately 1763 gallons. The . 

facility is permitted to store only gasoline at this source. This tank is used to store fuel for the 

vehicles used around the facility. 

Specific Conditions 

193. Pursuant to §19.50let seq ofthe Regulations ofthe Arkansas State Implementation Plan 

for Air Pollution Control (Regulation 19) and 40 CFR Part 52, Subpart E, the permittee 

shall not exceed the emission rates set forth in the following table at SN-3 7. Compliance 

with these emission rates will be determined by compliance with Specific Conditions ·194 

and 195. 

:.: . . '' 
Pollutant I lblhr tpy 

voc 22.8 0.5 
... 

194: · Pursuant' to § 19.705 ofRegulailon 19, A.C.A. §8-4-204 as referenced by §8-4-304 and 

· §8-4-311, and 40 CFR 70.6, the permittee shall store only gasoline at source SN-37. 

!95. Pursuantto'§19.705 of Regulation 19, A.C.A. §8-4-204 as referenced by §8-4-304 and 

. §8-4-311, and 40 CFR 70.6, throughput of gasoline at source SN-37 shall not exceed 

39,900 giillons of gasoline in any consecutive twelve month period. 
: . ' 

196. Pursuant to §19.705 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 

maintain records of the gasoline throughput at source SN-37 in order to demonstrate 

compliance with Specific Condition 195 and which may be used by the Department for 

enforcement purposes. The records shall be updated no later than the last day of the 

month following the month which the records represent, shall be kept on site, and shall be 

made. available to Department personnel upon request. An annual total and each month's 

individual data shall be submitted to the Department in accordance with General 

Provision 7. 
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MILL SHUTDOWN EQT_jiPMENT 
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SN-48 
Air Compressors 

Source Description 

· The air compressors will be used when one or more of the electrical air compressors is out of 

service. These air compressors do not include the smaller units which may be found in Group B 

of the Insignificant Activities List. 

197. 

Specific Conditions 
·. ·, 

.Pursuant to §19.501et seq of the Regulations of the Arkansas State Implementation Plan 

for Air Pollution Control (Regulation 19) and 40 CFR Part 52, Subpart E, the permittee 

shall not exceed the emission rates set forth in the following table at SN-48. Compliance 

with these emission rates will be demonstrated through compliance with Specific 

Conditions 199 and 200. 

I Pollutant I lb/hr I tpz: I 
PM10 

2.0 2.5 

so2 
1.8 2.3 

voc 2.3 2.9 

co 5.9 7.4 

NOx 27.2 34.3 

198. Pursuant to §18.801 of Regulation 18·and A.C.A. §8-4-203 as referenced by §8-4-304 

and §8-4c311, the permittee shall not exceed the emission rates set forth in the following 

table at source SN-48. The non-criteria pollutant emission rates listed below, excluding 

PM, were developed using estimates or published emission factors. A change in the 

published emission factors or development of other emissions data (including site specific 

test data) which could affect the estimated emission rates shall not be considered a 

violation of the permit limits. Compliance with these emission rates will be demonstrated 

through compliance with Specific Conditions 199 and 200. 

I Pollutant I lblhr I t)2Y I 
PM 2.0 2.5 

Acetaldehyde 0.05 0.01 
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I Pollutant I lb/hr I tpy I 
Acrolein 0.01 0.01 

Aldehydes 0.06 0.01 

Benzene 0.06 0.01 

Formaldehyde 0.07 0.01 --
Naptha1ene 0.01 O.oi 

PAH 0.01 0.01 
-

Toluene O.oi 0.01 
-

Xylenes 0.02 0.01 -

199. Pursuant to §1 9.705 of Regulation 19, A.C.A. §8-4-203 as referenced by §8-4-304 and 
§8-4-311, and 40 CFR 70.6, diesel fuel with a sulfur coment not to exceed 3% by weight 
:;hall be the only fuel used to fire the air compressors. 

200. Pursuant to §19.705 of Regulation 19, A.C.A.. §8-4-203 as referenced b: §8-4-304 and 
§8-4-311, and 40 CFR 70.6, rhe permittee shall :1ol use in excess of 113,400 grJions of 
diesel fuel at the air compressors in any consecutiv'~ twehe month period. 

201. Pursuant to§ I 0.705 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shalF · 
maintain records of the diesel fuel usage at source SN -48 and the sulfur content of the 
fuel in order to demonstrate compliance with Specific Conditions 199 and 200 and which 
may be used by the Department for enforcement purposes. These records shall be 
updated no later than the last day of the month following the month which the records 
represent, shall be kept on site, and shall be made available to Department personnel upon 
request. An annual total and each month's individual data shall be submitted to the 
Department in accordance with General Provision 7. 

202. Pursuant to §19.705 ofRegulation 19, A.C.A. §8-4-203 as referenced by §8-4-304 and 
§8-4-311 and 40 CFR 70.6, the permittee shall only operate source SN-48 when the 
electrical air compressors are out of service. 
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203. Pursuant to § 19.705 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 

maintain records which will demonstrate compliance with Specific Condition 202 and 

which may be used by the Department for enforcement purposes. These records shall be 

updated no later than the tenth day of the month following the month which the records 

represent, shall be kept on site, and shall be made available to Department personnel upon 

request. An annual total and each month's individual data shall be submitted to the 

Department in accordance with General Provision 7. 
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SN-49 
Shutdown Equipment 

Source Description 

The shutdown equipment will consist mainly of generators which will supply some power to the 
facility when the mill is in a shutdown mode. 

Specific Conditions 

204. Pursuant to §19.50let seq of the Regulations of the Arkansas State Implementation Plan 
for Air Pollution Control (Regulation 19) and 40 CFR Part 52, Subpart E, the permittee· 
shall not exceed the emission rates set fmih in the following table at SN-49. Compliance 
with these emission rates will be demonstrated through compliance with Specific 
Conditions 206, 207, and 209. 

r.========r====·-~ ====== 
lc::=!oll~tant ·-I lb/hr r tpy ~ 

I P!\110 --r---~--L--~~--
1 SO, ___ ,____!2:~-t---U_'· "_----II 
!I voc 27.5 ,. _ o.7 --------11--- . ----11 
1 co 18_~-1--4_.6 __ 

11 I NOx 261.8 J 6.3 

205. Pursuant to §18.801 of Regulation 18 and A.C.A. §8-4-203 as referenced by §8-4-304 
, ar1d §8-4-311, the permittee shall not exceed the emission rates set fort.~ in the following 

table at source SN-49. Compliance with these emission rates will be demonstrated 
through compliance with Specific Conditions 206, 207, and 209. 

Pollutant lb/hr tpy 

PM 18.4 0.5 

206. Pursuant to §19.705 of Regulation 19, A.C.A. §8-4-203 as referenced by §8-4-304 and 
§8-4-311, and 40 CFR 70.6, diesel fuel with a sulfur content not to exceed 3% by weight 
and gasoline shall be the only fuels used to fire source SN-49. 
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207. 

208. 

209. 

.. 21;0. ' 

'· 

,,. 

211. 

212. 

Pursuant to §19.705 of Regulation 19, A.C.A. §8-4-203 as referenced by §8-4-304 and 

§8-4-311, and 40 CFR 70.6, the permittee shall not use in excess of20,520 gallons of 

diesel fuel at source SN-49 in any consecutive twelve month period. 

Pursuant to § 19.705 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 

maintain records of the diesel fuel usage at source SN -49 and the sulfur content in order 

to demonstrate compliance with Specific Conditions 206 and 207 and which may be used 

by the Department for enforcement purposes. These records shall be updated no later 

than the last day of the month following the month which the records represent, shall be 

kept on site, and shall be made available to Department personnel upon request. An 

annual total and each month's individual data shall be submitted to the Department in 

accordance with General Provision 7. 

Pursuant to § 19.705 of Regulation 19, A.C.A. §S-4-203 as referenced by §8-4-304 and 

§8-4-31 1, and 40 CFR 70.6, the permittee shall not use in excess of 805 gallons of 

gasoline at the source SN-49 in any consecutive twelve month period. 

Pursuant to § 19,705 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 

maintain records of the gasoline usage at source SN -49 in order to demonstrate 

compliance with Specific Condition 209 and which ;nay be used by the Department for 
- . -

enforcement purposes .. These records shall be updated no .later than the last day of the 

month following the month which the records represent, shall be kept on site, and shall be 

· made available to Department personnel upon request. An annual total and each month's 

individual data shall be submitted to the Department in accordance with General 

Provision 7. 

Pursuant to § 19.705 of Regulation 19, A.C.A. §8-4-203 as referenced by §8-4-304 and 

§8-4-311, and 40 CFR 70.6, the permittee shall only operate source SN-49 during full or 

partial mill shutdowns. The permittee is allowed to operate this source for up to 48 hours 

prior to mill shut down and up to 48 after mill operations begin. 

Pursuant to §19.705 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 

maintain records which will demonstrate compliance with Specific Condition 211 and 

which may be used by the Department for enforcement purposes. These records shall be 

updated no later than the tenth day of the month following the month which the records 

represent, shall be kept on site, and shall be made available to Department personnel upon 

request. An annual total and each month's individual data shall be submitted to the 

Department in accordance with General Provision 7. 
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SECTION VII: INSIGNIFICANT ACTIVITIES 

Pnrsuant to §26.3(d) of Regulation 26, the following sources are insignificant activities. 
Insignificant and trivial activities will be allowable after approval and federal register notice 
publication of a final list as part of the operating air permit program. Any activity for which a 
state or federal applicab]e requirement applies is not insignificant even if this activity meets the 
criteria of §3( d) of Regulation 26 or is listed below. Insignificant activity determinations rely' · 
upon the information submitted by the permittee in an application dated August 23, ] 996 ... 

II Mill Area I Description I Reason 

Woodyard Mobile Hydraulic Tank Group A, #3 

Woodyard Lube Oil Storage Tank Group A, #3 

Pulp Mill 2 Oil Storage Tanks Group A, #3 

,--Pulp Mill 2 Hydrogen Chloride Tanks Group A, #13 -
!j Paper Milt Caustic Soda Tank ., Group A, #4 
1 --+----'-'-'I Paper Mill Paper Mill Bulk Lube Oil Storage Tank I Group A.,#3 I 
I 

~~ 
Paper Mill 3 Paper Machine Lub<~ Oil. Tanks Group A, #3 

·-·----; 
Black Liquor 2 Diesel Fuel Tanks ·. Group A, #3 i 

I Recovery Area 
. . -I Black Liquor Used Oil Tank Group A, #3 

Recov:ery Area 

Power Generation 3 Caustic Tanks Group A, #4 

Power Generation Bark Boiler Reservoir Group A, #3 

Power Generation Lube Oil Reservoir Group A, #3 

Causticizing Area Caustic Storage Tank Group A, #4 

Causticizing Area Caustic Soda Day Tank Group A, #4 
. 

Causticizing Area Quaker "3540" Flocculant Tank Group A, #3 

Causticizing Area Caustic Plant Laboratory Plant Group A, #5 

Causticizing Area OTE-25 Oil Tank Group A, #3 

Causticizing Area 600-W Oil Tank Group A, #3 
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I Mill Area I Description I Reason I 
Causticizing Area 630 Oil Tank Group A, #3 

Water Supply Caustic Soda Tank Group A, #4 

System 

·Mill Ancillary '4 Diesel Fuel Storage Tanks in the Group A, #2 

Services Clarifiers Area 

Mill Ancillary . 2 Fuel Oil Storage Tanks Group A, #2 

Services 

·Mill Ancillary Diesel Fuel Storage Tank in the Group A, #2 

Services Causticizing Area 

·Mill Ancillary Lubrication Oil Storage Tank: Group A, #2 

Services 

.. .~;Jill Ancillary .. Lubricating .Oil and Hydraulic Fluid Group A, #2 
. . - .. 

Services Storage 

Pursuant to §26.3(d) of Regulation 26, the following emission units, operations, or activities have 

been determined by the Department to be insignificant activities. Activities included in this list 

·are allowable under this permit and need not be specifically identified . 

. 1. Combustion emissions from propulsion of mobile sources and emissions from refueling 

these sources unless regulated by Title II and required to obtain a permit under Title V of 

the federal Clean Air Act, as amended. This does not include emissions from any 

transportable units, such as temporary compressors or boilers. This does not include 

emissions from loading racks or fueling operations covered under any applicable federal 

requirements. 

2. Air conditioning and heating units used for comfort that do not have applicable 

requirements under Title VI of the Act. 

3. Ventilating units used for human comfort that do not exhaust air pollutants into the 

ambient air from any manufacturing/industrial or commercial process. 

4. Non-commercial food preparation or food preparation at restaurants, cafeterias, or 

caterers, etc. 

5. Consumer use of office equipment and products, not including commercial printers or 

business primarily involved in photographic reproduction. 
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6. Janitorial services and consumer use of janitorial products. 

7. Internal combustion engines used for landscaping purposes. 

8. Laundry activities, except fer dry-cleaning and steam boilers. 

9. Bathroom/toilet emissions. 

10. Emergency (backup) electrical generators at residential locations. 

11. Tobacco smoking rooms and areas. 

I 2. Blacksmith forges. 

!3. Maintenance of grounds or buildings, including: lawn care, weed control, pest control, 
and water washing activities. 

14. Repair, up-keep, maintt'nBnce, or constmctitm activities not related to the sources' 
primary business activity, and not otherwise triggering a permit modification. This may 
;nclude, but is not limited to such activities as genera! repairs, cleaning, painting, 
welding, woodworking, plumbing, re-tarring roofs, installing insulation, pavedipaving 
parking lots, miscellaneous solvent use. application of refractory, or insulation,. brazing, 
soldering, the use of adhe~ivcs, grinding, and cutting.' 

15. Surface-coating equipment during miscellaneous maintenance and-construction activities. 
This activity specifically does not include any facility whose primary business activity is 
surface-coating or includes surface-coating or products. 

16. Portable electrical generators that can be "moved by hand" from one location to another.' 

17. Hand-held equipment for buffing, polishing, cutting, dtilling, sawing, grinding, turning, 
or machining wood, metal, or plastic. 

' Cleaning and painting activities qualify if they are not subject to VOC or HAP contrc' requirements. Asphalt batch plant 
owners/operators must get a permit. 

"Moved by hand" means that it can be moved by one person without assistance of any motorized or non-motorized vehicle, 
conveyance, or device. 
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18. Brazing or soldering equipment related to manufacturing activities that do not result in 

emission of HAPs.3 

19. Air compressors and pneumatically operated equipment, including hand tools. 

20. Batteries and battery charging stations, except at battery manufacturing plants. 

21. Storage tanks, vessels, and containers holding or storing liquid substances that do not 

contain any VOCs or HAPs.• 

22. Storage tanks, reservoirs, and pumping and handling equipment of any size containing 

soaps; vegetable oil, grease, anirrial fat, and no volatile aqueous salt solutions, provided 

appropriate lids and covers are used and appropriate odor control is achieved. 

2'3. Equipment used to mix and package soaps, vegetable oil, grease, animal fat, and non

voiatile aqueous salt solutions, provided appropriate li<:b, and covers are used and 

appropriate .o~or control is achie,ved .. 

24. Drop hanuiiers or presses for forging or metalworking. 

Equiprrien(tised exclu~ively:'to slaughter animals, but not including other equipment at 

slaughter-ho'uses, su6h as rendering cookers, boilers, heating plants, incinerators, and 

electrical power generating equipment. 

26. Vents from continuous emissions monitors and other analyzers. 

27. Natura!'gas pressure regulator vents, excluding venting at oil and gas production 

facilities. 

28. Hand-held applicator equipment for hot melt adhesives with no VOCs in the adhesive. 

29. Lasers used only on metals and other materials which do not emit HAPs in the process. 

Brazing, soldering, and welding equipment, and cutting torches related to manufacturing and construction activities that emit HAP 

metals are more appropriate for treatment as insignificant activities based on size or production thresholds. Brazing, soldering, and 

welding equipment, and cutting torches related directly to plant maintenance and upkeep and repair or maintenance shop activities that 

emit HAP metals are treated as trivial and listed separately in this appendix. 

Exemptions for storage tanks containing petroleum liquids or other volatile organic liquids are based on size and limits including 

storage tank capacity and vapor pressure of liquids stored and are not appropriate for this Jist 
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30. Consumer use of paper trimmers/binders. 

31. Electric or steam-heated drying ovens and autoclaves, but not the emissions from the 
articles or substances being processed in the ovens or autoclaves or the boilers delivering 
the steam. 

32. Salt baths using non-volatile salts that do not result in emissions of any air pollutant 
covered by this regulation. 

3 3. Laser trimmers using dust collection to prevent fugiri ve emissions.· 

34. Bench-scale laboratory equipment used for physical or chemical analysis not" 
including lab fume hoods or vents. 

35. Routine calibration and maintenance oflaboratory equipment or other analytical 
instmrnents. 

36. Equipment used for quality control/assurance or inspection purposes, incliidingsamp!ing. 
equipment used to withdraw materials fm analysis. 

3 7. Hydrauiic and hydrostatic testing equipment. 

38. Environmental chambers not using hazardous air pollutant gases. 

39. Shock chambers, humidity chambers, and solar simulators. 

40. Fugitive emissions related to movement of passenger vehicles, provided the emissions are 
not counted fer applicability purposes and any required fugitive dust control plan or its 
equivalent is submitted. 

41. Process water filtration systems and demineralizers. 

42. Demineralized water tanks and demineralizer vents. 

43. Boiler water treatment operations, not including cooling towers. 

44. Emissions from storage or use of water treatment chemicals, except for hazardous air 
pollutants or pollutants listed under regulations promulgated pursuant to Section 112(r) of 
the Act, for use in cooling towers, drinking water systems, and boiler water/feed systems. 

45. Oxygen scavenging (de-aeration) of water. 
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46. Ozone generators. 

4 7. Fire suppression systems. 

48. Emergency road flares . 

.49. Steam vents and safety relief valves . 

. 50. Stearn leaks. 

51. Steam cleaning operations. 

52. Steam and microwave sterilizers. 

53. Site assessment work to .characterize waste disposal or remediation sites. 

54. · Miscellaneo'us additions: or upgrades of instrumentation . 

. 55. · Emissions from combustion controllers or combustion shutoff devices but not 

combustion units itself . 
. •:; 

56: Use of products for the purpose of maintaining motor vehicles operated by the facility, 

not including air cleaning units of such vehicles (i.e. antifreeze, fuel additives). 

57: Stacks 0r vents to prevent escape of sanitary sewer gases through the plumbing traps. 

58. Emissions from equipment lubricating systems (i.e. oil mist), not including storage tanks, 

unless otherwise exempt. 

59. Residential wood heaters, cookstoves, or fireplaces. 

60. Barbecue equipment or outdoor fireplaces used in connection with any residence or 

recreation. 

61. Log wetting areas and log flumes. 

62. Periodic use of pressurized air for cleanup. 

63. Solid waste dumpsters. 
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64. Emissions of wet lime from lime mud taoks, lime mud washers, lime mud piles, lime 
mud filter and filtrate tanks, and lime mud slurry taoks. 

65. Natural gas odoring activities unless the Department determines that emissions constitute 

air pollution. 

66. Emissions from engine craokcase vents. 

67. Storage tanks used for the temporary containment of materials resulting from an 

emergency reporting to an unanticipated release. 

68. Equipment used exclusively to mill or grind coatings in roll grinding rebuilding, and 

molding compounds where all materials charged are in paste form. 

69. Mixers, blenders, roll mills, or calendars for rubber or plastic for which no materials in 

powder form are added and in which no arganjc solvents, diluents, or thin.ners are used. 

70. The storage , handling, and han&ing equipment for bark <md vvood residues not subject to 

fugitive dispersion oftsite (this applies to the equipment only). 

71. Mamtenance dredging of pulp and paper mill surface imp•Jundmerits and ditl:hes 
containing cellulosic and cellulosic derived binso!ids and inorganic materials such ·as 
lime, ash, or sand. 

72. Tall oil soap storage~ skimming, and loading. 

73. Water heaters used strictly for domestic (non-process) purposes. 

74. Facility roads and parking areas, unless necessary to control offsite fugitive emissions. 

75. Agricultural operations, including onsite grain storage, not including IC engines or grain 

elevators. 

76. The following natural gas and oil exploration production site equipment: separators, 

dehydration units, natural gas fired compressors, and pumping units. This does not 

include compressors located on natural gas transmission pipelines. 
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SECTION VII: PLANTWIDE CONDITIONS 

1. Pursuant to §19.704 of Regulation 19,40 CFR Part 52, Subpart E, and A.C.A. §8-4-203 

as referenced by §8-4-304 and §8-4-311, the Director shall be notified in writing within 

thirty (30) days after construction has conunenced, construction is complete, the 

equipment and/or facility is first placed in operation, and the equipment and/or facility 

first reaches the target production rate. 

2. Pursuant to§ 19.410(B) of Regulation 19, and 40 CFR Part 52, Subpart E, the Director 

may.cancel all or part of this' permit if the construction or modification authorized herein 

is not begun within 18 months from the date of the permit issuance or if the work . 

involved in the constructionor.modification is suspended for a total of 18 months or 

more. 

3. Pursuant.to §19.702(E) of Regulation 19,40 CFRPart 52, SubpartE, andA.C.A. §8-4-

203 as referenced by §8-4-304 and §8-4-311, each emission point for which an emission 

test method is specified in this permit shall be tested in order to determine compliance 

with.the emission limitations contained herein within sixty (60) days of achieving the 

maximum production rate, but in no event later than 180 days after initia!cstart-up of the 

permitted source. The permittee shall notifY the Department of the scheduled date of 

compliance testing at least fifteen (15) days in advance of such test. Compliance test 

results shall be submitted to the Department within thirty (30) days after the completed 

testing. The permittee shall.provide: 

( 1) Sampling ports adequate for applicable test methods 

(2) Safe sampling platforms 
(3) Safe access to sampling platforms , 

(4) Utilities for sampling and testing equipment 

4. Pursuant to Regulation 19.303 ·of Regulation 19 and A.C.A. §8-4-203 as referenced by 

A. C. A. §8-4-304 and §8-4-311, the equipment, control apparatus and emission 

monitoring equipment shall be operated within their design limitations and maintained in 

good condition at all times. 

5. Pursuant to Regulation 26 and A.C.A. §8-4-203 as referenced by §8-4-304 and §8-4-311, 

this permit subsumes and incorporates all previously issued air permits for this facility. 

6. Pursuant to §19.705 of Regulation 19, A.C.A. §8-4-204 as referenced by §8-4-304 and 

§8-4-311, and 40 CFR 70.6, the sulfur content of the #6 fuel oil shall not exceed 3.0% by 

weight. 
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7. Pursuant to § 19.705 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 
either obtain a manufacturer's certification of the sulfur content. of the fuel oil or test each 
shipment of fuel oil received for the sulfur content The manufacturer's certification or 
the test results shall be kept on site and shall be made available to Department personnel 
upon request 

8. Pursuant to §19.705 of Regulation 19, A.C.A. §8-4-203 as referenced by §8-4-304 and 
§8-4-311, and 40 CFR 70.6, natural gas usage at this facility shall not exceed 9.857 
billion standard cubic feet of natural gas in any consecutive twelve month ·.period. This 
includes the amount of natural gas that may be fired at the package boiler, source SN-47. 

9. Pursuant to § 19.705 of Regulation 19 and 40 CFR Part 52, Subpart' E, the pem1ittee shall 
maintcin records in order to demonstrate complia.'lce with Plantwide Condition 8 and 
which may be used by the Department for enforcement purposes. These records shall 
include the amount of natural gas used at each natural gas burning source, shall be 
updated no later than the last day of the month following the month which the records . 
represent. shall be kept on site, and shall be made available to Dep:trtmem personnel upon 
request An annual total and each month's individual datil sh<Jil be submitted to the 
Department in accordm1ce with General Provision 7. 

10. Pursuant to §19.705 of Regulation 19, A.C.A. §8-4-204 as referenced by §8-4-304 and 
§8-4-311. and 40 CFR 70.6, the permittee shall not produce ir, excess of 324,850 arr dried 
tons ofpnlp in any consecutive twelve month period. 

11. Pursuant to § 19.705 of Regulation 19 and 40 CFR Part 52, Subpsrt E, the permittee• shall 
maintain records of the an1eiunt of air dried pulp produced in order to demonstrate 
c.ompliance with Plantwide Condition I 0 and which may be used by the Department for 
enforcement purposes. These records shall be updated no later than the last day of the 
month tollowing the month which the records represent, shall be kept on site, and shall be 
made available to Department personnel upon request An annual total and each month's 
individual data shall be submitted to the Department in accordance with General 
Provision 7. 

12. Pursuant to §19.705 of Regulation 19, A.C.A. §8-4-203 as referenced by §8-4-304 and 
§8-4-311, and 40 CFR 70.6, the permittee shall not process more than 73,000 tons oflime 
in any consecutive twelve month period. 
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13. Pursuant to §19.705 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 

maintain records of the amount of lime processed in order to demonstrate compliance 

with Plantwide Condition 12 and which may be used by the Department for enforcement 

purposes. These records shall be updated no later than the last day of the month 

following the month which the records represent, shall be kept on site, and shall be made 

available to Department personnel upon request. An annual total and each month's 

individual data shall be submitted to the Department in accordance with General 

Provision 7. 

· 14. International Paper Company is subject to the provisions of 40 CFR Part 63, Subpart A

General Provisions and 40 CFR Part 63, Subpart S -National Emission Standards for 

Hazardous Air Pollutants from the Pulp and Paper Industry. A copy of this subpart has 

been included in Appendix F of this permit. International Paper Company is required to 

comply with all applicable provisions ofthis subpart within the time frames specified. 

This includes notifications to the Department of applicability and options which have 

been chosen to· demonstrate compliance with this regulation. 

15. Pursuant to § 18.801 of Regulation 18, the permittee shall not cause or permit the 

. emission of air contaminants, including odors or water vapor and including an air 

'contaminant whose emission is not otherwise prohibited by Regulation# 18, if the 

emission of the air contaminant constitutes air pollution within the meaning of A.C.A. 

§8-4-303. 

16 .• · .Pilfsilant to § 18.901 df Regulation 18, the permittee shall not conduct operations in such 

a manner as to unnecessarily cause air contaminants and other pollutants from becoming 

airborne. 

17. Pursuant to § 19.601 of Regulation 19, the Department may forego enforcement action for 

exceedances of federally ·regulated air pollutant emissions given that the person 

responsible for the source of the excess emissions does the following. The reporting of 

upset conditions is outlined in General Provision 8. 

A. Demonstrates to the Department that the emissions resulted from: 

1. . Equipment malfunction or upset and are not the result of negligence or 

improper maintenance; or 

2. Physical constraints on the ability of a source to comply with the emission 

standard, limitation, or rate during startup or shutdown; and 
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3. That all reasonable measures have been taken to immediately minimize or 
eliminate the excess emissions. 

18. Pursuantto §19.501 et seq of Regulation 19 and 40 CFR Part 52, Subpart E, or §18.801 
ofRegulation 18 and A.C.A. §8-4-203 as referenced by §8-4-304 and §8-4-311, the 
criteria pollutant and the PM emission rates listed in this permit were developed using 
estimates or published emission factors. A change in the published emission factors or 
development of other emissions data (including site specific test data) which could affect 
the estimated emission rates shall not be considered a violation of the permit limits. This 
condition does not apply to pollutants for which test data is already available, pollutants 
with an NSPS or NESHAP standard, or limits which have been set through a PSD 
permitting action (those pollutants which have undergone a BACT analysis or which 
"netted out" of a PSD review). 

19. Pursuant to §19.705 of Regulation 19 and 40 CFR Part 52, SubpartE, the permittee may 
maintain hand \\Titten records for those sources which do not have electronic data 
keeping systems or which have systems that only store recorded data for a period less· 
than five years for a period not to exceed 1 year from the date of permit issuance. Any 
records shall be made avai !abie to Department personnel upon request. 

Permit Shield. 

20. Compliance with the conditions of this permit shall be deemed compliance with all .. 
applicable requirements, as of the date of pennit issuance, included in and speCifically 
identified in item A of this condition· 

A. The following have been specifically identified as applicable requirements based upon 
information submitted by the permittee in an application dated August 23, 1996. 

I Source No. I Regulation I Descrirtion 

Facility 19 SIP 

Facility 26 Arkansas Title V regulations 

13 40 CFR Part 60, Subpart GG Standards of Performance for Stationary Gas Turbines 

12, 14, and 27 40 CFR Part 60, Subpart BB Standards of Perfotmance for Kraft Pulp Mills 

B. The following requirements have been specifically identified as not applicable, based 
upon information submitted by the permittee in an application dated August 23, 1996. 
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Description of Regulation Regulatory Affected Basis for Determination 

Citation Source 

, NESHAP Subpart for Halogenated 4Q.CFRPart Facility This facility does not use halogenated 

Solyent Cleaning 63, Subpart T solvents in the parts cleaning operations. 

.. Relaxed Compliance Orders · 40 CFR Part 65 Facility This part includes specific EPA orders 

allowing designated sources to delay 

compliance with an otherwise applicable 

SIP requirement until a specific date. This 

facility is not included among the Arkansas 
sources listed in this part. 

Assessment arid Collectio~ of 40 CFR Part 66 Facility This part imposes requirements only on 

·, Noncompliance Penalties by EPA sources of air 'pollution which have 
received notices of noncompliance. This 

facility has received no such notices. 

EPA Approval of State 40 CFR Part 67 Facility_· This part ?oes not impose requirements of 

·. Noncompliance Penalty Program> sources. 

. , . . I . . -
Acid Rain Program 40 CFRParts Facility This facility is not currently subject to any 

72-78 acid rain requirements. 

C. Nothing shall ~Iter or affect the following: 
. . ~ . . . 

Provisions of Section 303 ofthe Clean Air Act; 

Th~liability of an o~eror dperator for any violation of applicable requirements prior 

to or at the time of permit issuance; 

The applicable requirements of the acid rain program, consistent with Section 408(a) 

of the Clean Air Act; or 

The ability of the EPA to obtain information under Section 114 of the Clean Air Act. 

Title VI Provisions 

21. The permittee shall comply with the standards for labeling of products using ozone 

depleting substances pursuant to 40 CFR Part 82, Subpart E: 

A. All containers containing a class I or class II substance is stored or transported, all 

products containing a class I substance, and all products directly manufactured with a 

class I substance must bear the required warning statement if it is being introduced to 

interstate commerce pursuant to §82.1 06. 
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B. The placement of the required warning statement must comply with the requirements 
pursuant to §82.1 08. 

C. The form of the label bearing the required warning must comply with the 
requirements pursuant to §82.11 0. 

D. No person may modify, remove, or interfere with the required warning statement 
except as described in §82.112. 

22. The permittee shall comply with the standards tor recycling and emissions reduction 
pursuant to 40 CFR Part 82, Subpart F, except as provided for MVACs in Subpart B: 

A. Persons opening appliances for maintenance, service. repair, or dispc>sal must comply 
with the required practices pursuant to §82.156. 

B. Equipment used during the maintenance, service, repair, or di:;posal of appliances ·· 
must compl.y with the standards for recycling <md recovery equipment pursuant to 
§82.158. 

C. Persons pe;forming maintenance, service repair, or disposal of :1ppiiaJ1ces must be · 
certified by an approved technician certification progr81'1 pursuant to §82.!61. 

D. Persons disposing of small appliances, MVACs, and MV AC-like appliances must · 
comply with record keeping requirements pursuant to §82. 166. ("MVAC-iike 
appliance" as defined at §82.152.) 

) 

E. Persons owning commercial or industrial process refrigeration equipment must 
comply with leak repairrequirements pursuant to §82.156. 

F. Owners/operators of appliances normally containing 50 or more pounds of refrigerant 
must keep records of refrigerant purchased and added to such appliances pursuant to · 
§82.166. 

23. If the pem1ittee manufactures, transforms, imports, or exports a class.! or class II 
substance, the pennittee is subject to all requirements as specitled in 40 CFR Part 82, 
Subpart A, Production and Consumption Controls. 

24. If the permittee performs a service on motor (fleet) vehicles when this service involves 
ozone-depleting substance refrigerant in the motor vehicle air conditioner (MV A C), the 
permittee is subject to all the applicable requirements as specified in 40 CFR part 82, 
Subpart B, Servicing of Motor Vehicle Air Conditioners. 
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The term "motor vehicle" as used in Subpart B does not include a vehicle in which final 

assembly of the· vehicle has not been completed. The term "MV AC" as used in Subpart B 

does not include the air-tight sealed refrigeration system used as refrigerated cargo, or 

systems used on· passenger busses using HCFC-22 refrigerant. 

25. The permittee shall be allowed to switch from any ozone-depleting substance to any 

. alternative that is listed in the Significant New Alternatives Program (SNAP) 

. promulgated pursuant to 40 CFR Part 82, Subpart G, Significant New Alternatives Policy 

Program . 
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SECTION VII: GENERAL PROVISIONS 

1. Pursuant to 40 C.F.R. 70.6(b)(2), any terms or conditions included in this pem1it which 
specifY and reference Arkansas Pollution Control & Ecology Commission Regulation 18 
or the Arkansas Water and Air Poilution Control Act (A.C.A. §8-4-101 et seq.) as the 
sole origin of and authority for the terms or c0nditions are not required under the Clean 
Air Act or any of its applicable requirements, and are not federally enforceable under the 
Clean Air Act. Arkansas Pollution Control & Ecology Commission Regulation 18 was 
adopted pursuant to the Arkansas Water and Air Pollution Control Act (A. C. A. §8-4-!0i 
et seq.). Any terms or conditions included in this permit which specifY ar1d reference 
Arkansas Pollution Control & Ecology Commission Regulation 18 or the Arkansas Water 
and Air Pollution Control Act (A.C.A. §8-4-101 et seq.) as the origin of and authority for 
the terms or condition> are enforceable uader this Arkansas statute. 

2. Pursuant to 40 C.F.R. 70.6(a)(2) and §26.7 of the Regulations of the Arkansas Operating 
Air Permit Program (Regulation 26), this permit shall be valid for a period of five (5) 
years beginning on the date this permit becomes efff,ctive r.nd ending five (5}vears later. 

3. Pursuant to §26.4 of Regulation #26, it is the duty of the permittee to submit a complete 
application for pennit renewal at least six l6) months prior to the date of pem1it 
expiration. Permit expiration terminates the permittee's right to operate unless a complete 
renewal application was submitted at least six (6) months prior to permit expiration, in 
which case the existing permit shall remain in effect until the Department takes final 
action on the renewal application. The Department wili not necessarily notifY· the· 
permittee when the permit renewal application is due. 

4c Pursuant to 40 C.F.R. 70.6(a)(l)(ii) and §26.7 ofRegulation#26, where an applicable 
requirement of the Clean Air Act, as amended, 42 U.S.C. 7401, et seq (Act) is more 
stringent than an applicable requirement of regulations promulgated under Title IV of the 
Act, both provisions are incorporated into the permit and shall be enforceable by the 
Director or Administrator. 

5. Pursuant to 40 C.F.R. 70.6(a)(3)(ii)(A) and §26.7 of Regulation #26, records of 
monitoring information required by this permit shall include the following: 

a. The date, place as defined in this permit, and time of sampling or measurements; 
b. The date(s) analyses were performed; 
c. The company or entity that performed the analyses; 
d. The analytical techniques or methods used; 
e. The results of such analyses; and 
f. The operating conditions existing at the time of sampling or measurement. 
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6. Pursuant to 40 C.F.R. 70.6(a)(3)(ii)(B) and §26.7 of Regulation #26, records of all 
required monitoring data and support information shall be retained for a period of at least 

5 years from the date of the monitoring sample, measurement, report, or application. 

Support information includes all calibration and maintenance records and all original 
·strip-chart recordings for continuous monitoring instrumentation, and copies of all reports 

required by this permit. 

7. Purstlant to 40 C.F.R. 70.6(a)(3)(iii)(A) and §26.7 of Regulation #26, the permittee shall 

·submit reports of all required monitoring every 6 months. All instances of deviations 
from permit requirements must be clearly identified in such reports. All required reports 

must be certified by a responsible official as defined in §26.2 of Regulation #26 and must 

be sent to the address below. 

Arkansas Department of Environmental Quality 
Air Division 

· A T.TN: Compliance Inspector Supervisor 
Post Office Box 8913 
Little Rock, AR 72219-8913 

8. P!Jisuant to 40 C.F.R. 70.6(a)(3)(iii)(B), §26:7 of Regulation #26, and§ 19.601 and 

§ 19.602 of Regulation #19, all deviations from permit requirements, including those 
attributable to upset conditions as defined in the permit shall be reported to the 
Department. An initial report shall be made to the Department by the next business day 

.. after discovery of the occurrence. The initial report may be made by telephone and shall 

include: 

a. The facility name and location, 
b. The process unit or emission source which is deviating from the permit limit, 
c. The permit limit, including the identification of pollutants, from which deviation 

occurs, 
d. The date and time the deviation started, 
e. The duration of the deviation, 
f. The average emissions during the deviation, 
g. The probable cause of such deviations, 
h. Any corrective actions or preventive measures taken or being taken to prevent such 

deviations in the future, and 
1. The name of the person submitting the report. 

A full report shall be made in writing to the Department within five ( 5) business days of 

discovery of the occurrence and shall include in addition to the information required by 

the initial report a schedule of actions to be taken to eliminate future occurrences and/or 
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to minimize the amount by which the permit's limits are exceeded and to reduce the 
length of time for which said limits are exceeded. If the permittee wishes, they may 
submit a full reportin writing (by facsimile, overnight courier, or other means}the next 
business day after discovery of the occurrence and such report will serve as both the 
initial report and fbii report. 

9. Pursuant to 40 C.F.R. 70.6(a)(5), §26.7 of Regulation #26, and A.C.A. §8-4-203 as 
referenced by A.C.A. §8-4-304 and §8-4-311, if any provision of the pennit or the 
application thereof to any person or circumstance is held invalid, such invalidity shall not 
affect other provisions or applications hereof which can be given o:Jfect without the 
invalid provision or application, and to tbis end, provisions of this Regulation are 
declared to be separable and severable. 

10. Pursuant to 40 C.F.R. 70.6(a)(6)(i) and §26.7 of Regulation #26, the permittee must 
comply with all. conditions of this Part 70 permit. Any permit noncompliance with 
applicable requirements as defined in Regulation #26 constitutes a violation of the. Clean 
Air Act, as amended, 42 U.S.C. 7401, el seq. and is grounds for enforcement action; for 
permit termination, revocation and reissuance, or modification; or for denial of a pem1it 
renewal application. Any permit noncompliance with a state requirement constitutes a 
violation of the Arkansas Water and Air Polluiion Control Act (A. C. A. §8-4-1 01 ',et seq.) . 
and is also grounds for enforcement action; for permit termination, revocation and 
reissuance, or modification; or for denial of a permit renewal application. 

11. Pursuant to 40 C.F.R. 70.6(a)(6)(ii) anrl §26.7 of Regulation #26, it shali not be a defense 
for a pem1ittee in an enforcement action that it would have l:>een necessary to halt or 
reduce the permitted activity in order to maintain compliance with the conditions of this 
permit. 

12. Pursuant to 40 C.F.R. 70.6(a)(6)(iii) and §26.7 of Regulation #26, this permit may be 
modified, revoked, reopened, and reissued, or terminated for cause. The filing of a 
request by the pern1ittee for a permit modification, revocation and reissuance, or 
termination, or of a notification of plarmed changes or anticipated noncompliance does 
not stay any permit condition. 

13. Pursuant to 40 C.F.R. 70.6(a)(6)(iv) and §26.7 of Regulation #26, this permit does not 
convey any property rights of any sort, or any exclusive privilege. 

14. Pursuant to 40 C.F.R. 70.6(a)(6)(v) and §26.7 of Regulation #26, the permittee shall 
furnish to the Director, within the time specified by the Director, any information that the 
Director may request in writing to determine whether cause exists for modifying, 
revoking and reissuing, or terminating the permit or to determine compliance with the 

142 



International Paper Company 
CSN: 52-0013 Permit #:725-AOP-RO 

permit. Upon request, the permittee shall also furnish to the Director copies of records 

required to be kept by the permit. For information claimed to be confidential, the 

permittee may be required to furnish such records directly to the Administrator along with 

a claim of confidentiality. 

15. Pursuant to40 C.F.R. 70.6(a)(7) and §26.7 of Regulation #26, the permittee shall pay all 

permit fees in accordance with the procedures established in Regulation #9. 

16. pursuant to 40.C.F.R .. 70.6(a)(8) and §26.7 of Regulation #26, no permit revision shall be 

required, under any approved economic incentives, marketable permits, emissions trading 

anci other simiJar programs or processes for changes that are provided for elsewhere in 

t!lls permit. 

17. Pursuant to 40 C.F.R. 70.6(a)(9)(i) and §26.7 of Regulation #26, if the permittee is 

allowed to operate under different operating scenarios, the permittee shall, 

. contemporime~msly ~ith making a change from ~me operating scenario to another, record 

in a log at the permitted facility a record of the scenario under which the facility or. source 

.·is operating . 

.. 18. Pursuant to. 40 C.F .R .. 70.6(b) and §26. 7 of Regulation #26, all terms and conditions in 

this permit, including.any provisions designed to limit a source's potential to emit, are 

enforceable by the Administrator and citizens under the Act unless the Department has 

specifically designated as not being federally enforceable under the Act any terms and 

. conditions included in the p·erinit that are not requi~ed under the Act or under any of its ·· . 

. applicable reqtiiremt;nts. . · 

19. Pursuant to 40 C.F.R. 70.6(c)(1) and §26.7 of Regulation #26, any document (including 

reports) required by this permit shall contain a certification by a responsible official as 

defined in §26.2 of Regulation #26. 

20. Pursuant to 40 C.F.R. 70.6(c)(2) and §26.7 of Regulation #26, the permittee shall allow 

an authorized representative of the Department, upon presentation of credentials, to 

perform the following: 

a. Enter upon-the permittee's premises where the permitted source is located or 

emissions-related activity is conducted, or where records must be kept under the 

conditions of this permit; 
b. Have access to and copy, at reasonable times, any records that must be kept under the 

conditions of this permit; 
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c. Inspect at reasonable times any facilities, equipment (including monitoring and air 
pollution control equipment), practices, or operations regulated or required 1mder this 
permit; and 

d. As authorized by the Act, sample or monitor at reasonable times substances or 
parameters for the purpose of assuring compliance with this permit or applicable 
requirements. 

21. Pursuant to 40 C.F.R. 70.6(c)(5) and §26.7 of Regulation #26, the permittee shall submit 
a compliance certification with terms and conditions contained in the permit, including 
emission limitations, standards, or work practices. This compliance certification shall be 
submitted annually and shall be submitted to the Administrator as well as to the 
Department. The first report shall be due 30 days following the one-year anniversary of 
the issuance of this pemtit. All compliance eertifications required by this permit shall · 
include the following: 

a. The identification of each term or condition of the permit that is the basis of the 
· certification; 

b. The compliance smtus; 
c. Whether compliance was continuous or intetmittent; 
d. The method(s) used for detem1ining the compliance status offhe source, currently 

and over the reporting period estabLished by the monitoring requirements of thi.> 
permit; and 

e. Such other facts as the Department may require elsewhere in this pem1it or by 
§114(a)(3) and 504(b) of the Act. 

22. Pursuant to §26.7 of Regulation #26, nothing in this permit shall alter or a±Iect the 
following: -

a. The provisions of Section 303 of the Act (emergency orders), including the authority 
of the Administrator under that section; 

b. The liability the permittee for any violation of applicable requirements prior to or at 
the time of permit issuance; 

c. The applicable requirements of the acid rain program, consistent with §408(a) of the 
Act; or 

d. The ability of EPA to obtain information from a source pursuant to § 114 of the Act. 

23. Pursuant to A.C.A. §8-4-203 as referenced by §8-4-304 and §8-4-311, this pem1it 
authorizes only those pollutant emitting activities addressed herein. 
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Arkansas Department of Pollution Control & Ecology 

CONTINUOUS EMISSION MONITORING SYSTEMS 

CONDITIONS 

Revised October 1996 



I 

SECTION I 

DEFINITIONS 

Continuous Emission Monitoring System (CEMS) - The total equipment required for the determination of a gas 
concentration and/or emission rate so as to include sampling, analysis and recording of emission data. 1 

Calibration Drift (CD) - The difference in the CEMS output reading from the established reference value after a 
stated period of operation during which no unscheduled maintenance, repair, or adjustments took place. 2 

Primary CEMS - The main reporting CEMS with the ability to sample, analyze and record stack pollutant to 
determine gas concentration and/or emission rate. 

Back-up CEM (Secondary CEM) - A CEM with the ability to sample, analyze and record stack pollutant to 
determine gas concentration and/or emission rate. This CEM is to serve as a back-up to the primary CEMS to 
minimize monitor downtime. 

Out-of-Control Period- Begins with the hour corresponding to the completion of a daily calibration error, linearity 
check, or quality assurance audit that indicates that the instrument is not measuring and recording within the 
applicable performance specifications. Out-of-Control Period ends with the hour corresponding to the completion 
of an additional calibration error, linearity check, or quality assurance audit following corrective action that 
demonstrates that the instrument is measuring and recording within the applicable performance specifications. 3 

Monitor Downtime- Any period during which the CEMS is unable to sample, analyze and record a minimum of 
four evenly spaced data points over an hour, except during one daily zero-span check during which two data points 
per hour are sufficient. 

Excess Emissions - Any period in which the emissions exceed the permit limits. 

2 



SECTION II 

MONITORING REQUIREMENTS 

A. For new sources, the installation date for the CEMS shall be no later than thirty (30) days from the date of 

start -up of the source. 4 

B. For existing sources, the installation date for the CEMS shall be no later than sixty ( 60) days from the 

issuance of the permit unless a specific date is required by the permit. 4 

C. Within sixty ( 60) days of installation of a CEMS, a performance specification test (PST) must be completed. 

PST's are defined in 40 CFR, Part 60, Appendix B, PS 1-9. The Department may accept alternate PSTs for 

pollutants not covered by Appendix B on a case-by-case basis. Alternate PST's shall be approved, in 

writing, by the Compliance Inspector Supervisor prior to testing. 5 

D. Each CEMS shall have, as a minimum, a daily zero-span check. The zero-span shall be adjusted whenever 

the 24-hour zero or 24-hour span drift exceeds two times the limits in the applicable performance 

specification in 40 CFR, Part 60, Appendix B. Before any adjustments are made to either the zero or span 

drifts measured at the 24-hour interval the excess zero and span drifts measured must be quantified and 

recorded. 6 

E. All CEMS shall be in continuous operation and shall meet minimum frequency of operation requirements 

of 95% up-time for each quarter for each pollutant measured. Failure to maintain operation time shall 

constitute a violation of the CEMS conditions. 18 

F. All sources with a CEMS shall meet 95% compliance per quarter for each pollutant. Failure to maintain 

compliance shall constitute a violation of the CEMS conditions. 18 

G. All CEMS measuring emissions shall complete a minimum of one cycle of operation (sampling, analyzing, 

and data recording) for each successive fifteen minute period unless more cycles are required by the permit. 

For each CEMS, one-hour averages shall be computed from four or more data points equally spaced over 

each one hour period unless more data points are required by the permit. 7 

H. When the pollutant from a single affected facility is released through more than one point, a CEMS shall 

be installed on each point unless installation of fewer systems is approved, in writing, by the Compliance 

Inspector Supervisor. When more than one CEMS is used to monitor emissions from one affected facility 

(e.g. multiple breaching or multiple exhaust) the owner or operator shall report the results as required from 

eachCEMS. 8 
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SECTION III 

NOTIFICATION AND RECORD KEEPING 

A. When requested to do so by an owner or operator, the Compliance Inspector Supervisor will review plans 
for installation or modification for the purpose of Jlroviding technical advice to the owner or operator. 9 

B. Each facility which operates a CEMS shall notif'y the Compliance Inspector Supervisor of the date for which 
the demonstration of the CEMS performance will commence (ie. PST, RATA, RAA, CGA). Notification 
shall be received in writing no less than 15 days prior to testing. 10 

C. Each facility which operates a CEMS shall maintain records of the occurrence and duration of start up/shut 
down, cleaning/soot blowing, process problems, fuel problems, or other malfunction in the operation of the 
affected facility which causes excess emissions. This includes any malfunction of the air pollution control 
equipment or any period during which a continuous monitoring device/system is inoperative. 11 

D. Each facility required 'to install a CEMS shall submit an excess emission and monitoring system 
performance report to the Department (Attention: Air Division, Compliance Inspector Supervisor) at least 
quarterly, unless more frequent submittals are warranted to assess the compliance status of the facility. 
Quarterly reports shall be postmarked no later than the 30th day of the month following the end of each 
calendar quarter. 12 

E. All excess emissions shall be reported in terms of the applicable standard. Each report shall be submitted 
on ADPC&E Quarterly Excess Emission Report Forms. These forms may be obtained from the Air Division 
of the Little Rock office of ADPC&E. Alternate forms may be used with the prior written approval from 
the Department. 13 

. 

F. Each facility which operates a CEMS must maintain on site a file of CEMS data including all raw data, 
corrected and adjusted, repair logs, calibration checks, adjustments, and test audits. This file must be 
retained for two years, and is required to be maintained in such a condition that it can easily be audited by 
an inspector. 14 

G. Quarterly reports shall be used by the Department to determine compliance with the permit. Violations of 
the CEMS Conditions may result in penalties and/or other enforcement action. 18 
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SECTION IV 

QUALITY ASSURANCE/QUALITY CONTROL 

A. For each CEMS a Quality Assurance/Quality Control (QA/QC) plan shall be submitted to the Department 

(Attn.: Air Division, Compliance Inspector Supervisor). Quality assurance procedures are defined in 40 

CFR, Part 60, Appendix F. This plan shall be submitted within ISO days of the CEMS installation. A 

QAIQC plan shall consist of procedure and practices which assures acceptable level of monitor data 

accuracy, precision, representativeness, and availability. 

B. The submitted QA/QC plan for each CEMS shall not be considered as accepted until the facility receives 

a written notification of acceptance from the Department. 

C. Facilities responsible for one, or more, CEMS used for compliance monitoring shall meet these minimum 

requirements and are encouraged to develop and implement a more extensive QA/QC program, or to 

continue such programs where they already exist. Each QA/QC program must include written procedures 

which should describe in detail, complete, step-by-step procedures and operations for each of the following 

activities: 15 

1. Calibration of CEMS 
a. Daily calibrations (including the approximate time(s) that the daily zero and span 

drifts will be checked and the time required to perform these checks and return to 

stable operation) 
2. Calibration drift determination and adjustment of CEMS 

a. Out-of-control period determination 

b. Steps of corrective action 

3. Preventive maintenance ofCEMS 
a. CEMS information 

I) Manufacture 
2) Model number 
3) Serial number 

b. Scheduled activities (check list) 

c. Spare part inventory 

4. Data recording, calculations, and reporting 

5. Accuracy audit procedures including sampling and analysis methods 

6. Program of corrective action for malfunctioning CEMS 

D. As part of the QA/QC plan for each CEMS, a Relative Accuracy Test Audit (RATA), shall be conducted 

at least once every four calendar quarters. A Relative Accuracy Audit (RAA), or a Cylinder Gas Audit 

(CGA), may be conducted in the other three quarters but in no more than three quarters in succession. The 

RATA, RAA, and CGA test procedures shall be included in the QAIQC plan submitted for approval. 

Additionally, the justification and methodology for any alternate tests shall be submitted with the QA/QC 

plan. 16 
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E. If either the zero or span drift results exceed two times the applicable drift specification in 40 CFR, Part 60, 
Appendix B for five consecutive, daily periods, the CEMS is out-of-control. If either the zero or span drift 
results exceed four times the applicable drift specification in Appendix B during a calibration drift check, 
the CEMS is out-of-control. 17 

1. Out-of-control begins with the hour corresponding to the completion of a daily calibration 
error, linearity check, or quality assurance audit that indicates that the instrument is not 
measuring and recording within the applicable performance specifications. 

2. Out-of-control ends with the hour corresponding to the completion of an additional 
calibration error, linearity check, or quality assurance audit following corrective action that 
demonstrates that the instrument is measuring and recording within the applicable 
performance specifications. 

3. If a CEMS is out-of-control, the data from that out-of-control period is not counted towards 
meeting the minimum data availability as required and described in the applicable subpart. 

F. A back-up monitor may be placed on an emission source to minimize monitor downtime. This back-up 
CEM is subject to the same QA/QC procedure and practices as the primary CEMS. The back-up CEM shall 
be certified by a PST. Daily zero-span checks must be performed and recorded in accordance with standard 
practices. When the primary CEMS goes down, the back-up CEMS may then be engaged to sample, analyze 
and record the emission source pollutant until repairs are made and the primary unit is placed back in 
service. Records must be maintained oil site when the back-up CEMS is placed in service, these records 
shall include at a minium the reason the primary CEMS is out of service, the date and time the primary 
CEMS was out of service and the date and time the primary CEMS was placed back in service. 
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14 
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40 CFR, Part 60, Appendix F 2.1 
40 CFR, Part 60, Appendix F 2.5 
40 CFR, Part 60, Appendix F 4.3.1 & 5.2.1 

40 CFR 60.13(b) 
40 CFR 60.30) 
40 CFR 60.13(d)(1), Part 60, Appendix F 4 

40 CFR 60.13(e)(2) 
40 CFR 60.13(g) 
40 CFR 60.6(a) 
40 CFR 60.7(5) 
40 CFR 60.7(c)(2) 
40 CFR 60.7(c) 
40 CFR 60.7(d) 
40 CFR 60.7(e) 
40 CFR, Part 60, Appendix F 3 
40 CFR, Part 60, Appendix F 5 
40 CFR, Part 60, Appendix F 4.3 
USEPA Guidance on the "Timely and Appropriate Enforcement Response to Significant Air 

Pollution Violators" (2/7192) 
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GG-Standards of 
for Stationary 

Subpart 
forma nee 
Turbines 

Per
Gas 

§ 60.330 Applicability and designation 
of affected facility. 

(a) The provisions of this subpart are applicable 

to the following affected facilities: Ali stationary 

gas turbines with a heat input at peak load equal 

to or greater than 10.7 gigajoules per hour, based 

on the lower heating value of the fuel fired. 

(b) Any facility under paragraph (a) of this sec

tion which commences construction, modification, 

or reconstruction after October 3, 1977, is subject 

to the requirements of this part except as provided 

in paragraphs (e) and (j) of§ 60.332. 

[44 FR 52798, Sepl. 10, 1979, as amended at 52 FR 

42434, Nov. 5, 1987} 

§60.331 Def"mitions. 

As used in this subpart, all tenns not defined 

herein shall have the meaning given them in the 

Act al)d in subpart A of this part. 

(a) Stationary gas turbine means any simple 

cycle gas turbine, regenerative cycle gas turbine or 

any gas turbine portion of a combined cycle 

steam/electric generating system that is not self 

propelled. It may, however, be mounted on a vehi

cle for portability. 
(b) Simple cycle gas turbine means any station

ary gas turbine which does not recover heat from 

the gas turbine exhaust gases to preheat the inlet 

combustion air to the gas turbine. or which does 

not recover heat from the gas turbine exhaust 

gases to heat water or generate steam. 

(c) Regeneratit~e cycle gas turbine means any 

stationary gas turbine which recovers heat from 

the gas turbine exhaust gases to preheat the inlet 

combustion air to the gas turbine. 
(d) Combined cycle gas turbine means any sta

tionary gas turbine which recovers beat from the 

gas turbine exhaust gases to heat water or generate 

steam. 
(e) Emergency gas turbine means any stationary 

gas turbine which operates as a mechanical or 

electrical power source only when the primary 

power source for a facility has been rendered in

operable by an emergency situation. 

(f) Ice fog means an atmospheric suspension of 

highly reflective ice crystals. 
(g) ISO standard day conditions means 288 de

grees Kelvin, 60 percent relative humidity and 

101.3 kilopascals pressure. 
(h) Efficiency means the gas turbine manufactur

er's rated heat rate at peak load in tenns of heat 

input per unit of power output based on the lower 

heating value of the fuel. 

(i) Peak load means 100 percent of the manu

facturer's design capacity of the gas turbine at ISO 

standard day conditions. 
G) Base load means the load level at which a 

gas turbine is normally operated. 
(k) Fire-fighting turbine means any stationary 

gas turbine that is used solely to pump water for 

extinguishing fires. 
(I) Turbines employed in oiVgas production or 

oiVgas transportation means any stationary gas 

turbine used to provide power to extract crude oiV 

natural gas from the earth or to move crude oiV 

natural gas, or products refined from these sub

stances through pipelines. 
(m) A Metropolitan Statistical Area or MSA as 

defined by the Department of Commerce. 
(n) Offshore platform gas turbines means any 

stationary gas turbine located on a platform in an 

ocean. 
(o) Garrison facility means any permanent mili

tary installation. 
(p) Gas turbine model means a group of gas 

turbines having the same nominal air flow, 

combuster inlet pressure, combuster inlet tempera

ture, firing temperature, turbine inlet temperature 

and turbine inlet pressure. 
(q) Electric utility stationary gas turbine means 

any stationary gas turbine constructed for the pur

pose of supplying more than one-third of its po

tential electric output capacity to any utility power 

distribution system for sale. 
(r) Emergency fuel is a fuel fired by a gas tur

bine only during circumstances, such as natural 

gas supply curtailment or breakdown of delivery 

system, that make it impossible to fire natural gas 

in the gas turbine. 
(s) Regenerative cycle gas turbine means any 

stationary gas turbine that recovers thermal energy 

from the exhaust gases and utilizes. the thermal en

ergy to preheat air prior to entering the combustor. 

[44 FR 52798, Sept. 10. 1979. as amended at 47 FR 

3770, Jan. 27, 1982] 

§ 60.332 Standard for nitrogen oxides. 

(a) On and after the date of the performance test 

required by § 60.8 is completed, every owner or 

operator subject to the provisions of this subpart 

as specified in paragraphs (b), (c), and (d) of this 

section shall comply with one of the following, 

except as provided in paragraphs (e), (f), (g), (h), 

(i), Q), (k), and (I) of this section. 
(I) No owner or operator subject to the provi

sions of this subpart shall cause to be discharged 

into the atmosphere from any stationary gas tur

bine, any gases which contain nitrogen oxides in 

excess of: 

STD = 0.0075 
(14.4) 

y 
+ F 
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where: 

STD=allowable NOx emissions (percent by volume at 15 
percent oxygen and on a dry basis). 

¥=manufacturer's rated heat rate at manufacturer's rated 
load (kilojoules per watt hour) or, actual measured 
heat rate based on lower heating value of fuel as 
measured at actual peak load for the facility. The 
value of Y shaH not exceed 14.4 kilojoules per watt 
hour. 

F=NOx emission allowance for fuel-bound nitrogen as de
fined in paragraph (a)(3) of this section. 

(2) No owner or operator subject to the provi
sions of this subpart shall cause to be discharged 
into the atmosphere from any stationary gas tur
bine, any gases which contain nitrogen oxides in 
excess of: 

STD = 0.0150 

where: 

(14.4) 

y 
+F 

STD=allowable NOx emissions (percent by volume at 15 
percent oxygen and on a dry basis). 

¥=manufacturer's rated heat rate at manufacturer's rated 
peak load (kilojoules per watt hour), or actuaJ meas
ured heat rate based on lower heating value of fuel 
as measured at actuaJ peak lOad for the facility. The 
value of Y shall not exceed 14.4 kilojoules per watt 
hour. 

F=NOx emission allowance for fuel·bound nitrogen as de
fined in paragraph (a)(3) of this section. 

(3) F shall be defined according to the nitrogen 
content of the fuel as follows: 

Fuel-bound nitrogen (percent by 
weight) 

Ns0.015 ............................. .. 
0.015<N:;;0.1 ............................. . 
0.1<NS0.25 . . ........................... . 
N>0.25 ...... 

where: 

F (NOA percent by 
volume) 

0 
0.04(N) 

0.004+0.0067(N-o.1) 
0.005 

N=the nitrogen content of the fuel (percent by weight). 
or: 

Manufacturers may develop custom fuel·bound ni· 
trogen allowances for each gas turbine model they 
manufacture. These fuel-bound nitrogen allow
ances shall be substantiated with data and must be 
approved for use by the Administrator before the 
initial performance test required by § 60.8. Notices 
of approval of custom fuel-bound nitrogen allow
ances will be published in the FEDERAL REGISTER. 

(b) Electric utility stationary gas turbines with a 
heat input at peak load greater than 107.2 
gigajoules per hour (100 million Btu/hour) based 
on the lower heating value of the fuel fired shall 
comply with the provisions of paragraph (a)(l) of 
this section. 

(c) Stationary gas turbines with a heat input at 
peak load equal to or greater than 10.7 gigajoules 
per hour (1 0 million Btu/hour) but less than or 
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equal to 107.2 gigajoules per hour (100 million 
Btu/hour) based on the lower heating value of the 
fuel fired, shall comply with the provisions of 
paragraph (a)(2) of this section. 

(d) Stationary gas turbines with a manufactur
er's rated base load at ISO conditions of 30 
megawatts or less except as provided in 
§ 60.332(b) shall comply with paragraph (a)(2) of 
this section. 

(e) Stationary gas turbines with a heat input at 
peak load equal to or greater than 10.7 gigajoules 
per hour (10 million Btu/hour) but less than or 
equal to 107.2 gigajoules per hour (100 million 
Btu/hour) based on the lower heating value of the 
fuel fired and that have commenced construction 
prior to October 3, 1982 are exempt from para
graph (a) of this section. 

(t) Stationary gas turbines using water or steam 
injection for control of NO,.-emissions are exempt 
from paragraph (a) when ice fog is deemed a traf
fic hazard by the owner or operator of the gas tur
bine. 

(g) Emergency gas turbines, military gas tur· 
bines for use in other than a garrison facility, rrliii
tary gas tur.bines installed for use as military train~ 
ing facilities, aDd fire fighting gas turbines are ex
empt from paragraph (a) of this section. 

(h) Stationary gas turbines engaged by manufac
turers in research and development of equipment 
for both gas turbine emission control techniques 
and gas turbine efficiency improvements are ex
empt from paragraph (a) on a case-by~case basis 
as determined by the Administrator. 

(i) Exemptions from the requirements of para
graph (a) of this section will be granted on a case
by-case basis as detennined by the Administrator 
in specific geographical areas where mandatory 
water restrictions are required by governmental 
agencies because of drought conditions. These ex
emptions will be allowed only while the manda
tory water restrictions are in effect. 

(j) Stationary gas turbines with a heat input at 
peak load greater than I 07.2 gigajoules per hour 
that commenced construction, modification, or re
construction between the dates of October 3, 1977, 
and January 27, 1982, and were required in the 
September 10, 1979, FEDERAL REGISTER (44 FR 
52792) to comply with paragraph (a)(1) of this 
section, except electric utility stationary gas tur
bines, are exempt from paragraph (a) of this sec
tion. 

(k) Stationary gas turbines with a heat input 
greater than or equal to 10.7 gigajoules per hour 
(10 million Btu/hour) when fired with natural gas 
are exempt from paragraph (a)(2) of this section 
when being fired with an emergency fuel. 

(I) Regenerative cycle gas turbines with a heat 
input less than or equal to 107.2 gigajoules per 



hour (100 million Btu/hour) are exempt from para
graph (a) of this section. 

[44 FR 52798, Sept. 10, 1979, as amended at 47 FR 
3770, Jan. 27, 1982] 

§ 60.333 Standard for sulfur dioxide. 

On and after the date on which the performance 
test required to be conducted by § 60.8 is com
pleted, every owner or operator subject to the pro
vision of this subpart shall comply with one or the 
other of the following conditions: 

(a) No owner or operator subject to the provi
sions of this subpart shall cause to be discharged 
into the atmosphere from any stationary gas tur
bine any gases which contain sulfur dioxide in ex
cess of 0.015 percent by volume at 15 percent ox
ygen and on a dry basis. 

(b) No owner or operator subject to the provi
sions of this subpart shall bum in any stationary 
gas turbine any fuel which contains sulfur in ex
cess of 0.8 percent by weight. 

[44 FR 52798, Sept. 10, 1979] 

§ 60.334 Monitoring of operations. 

(a) The owner or operator of any stationary gas 
turbine subject to the provisions of this subpart 
and using water injection to control NOx emis
sions shall install and operate a continuous mon
itoring system to monitor and record the fuel con
sumption and the ratio of water to fuel being fired 
in the turbine. This system shall be accurate to 
within ±5.0 percent and shall be approved by the 
Administrator. · 

(b) The owner or operator of any stationary gas 
turbine subject to the provisions of this subpart 
shall monitor sulfur content and nitrogen content 
of the fuel being fired in the turbine. The fre
quency of determination of these values shall be 
as follows: 

(l) If the turbine is supplied its fuel from a bulk 
storage tank, the values shall be determined on 
each occasion that fuel is transferred to the storage 
tank from any other source. 

(2) If the turbine is supplied its fuel without in
termediate bulk storage the values shall be deter
mined and recorded daily. Owners, operators or 
fuel vendors may develop custom schedules for 
determination of the values based on the design 
and operation of the affected facility and the char
acteristics of the fuel supply. These custom sched
ules shall be substantiated with data and must be 
approved by the Administrator before they can be 
used to comply with paragraph (b) of this section. 

(c) For the purpose of reports required under 
§ 60.7(c), periods of excess emissions that shall be 
reported are defined as follows: 

(I) Nitrogen oxides. Any one-hour period during 
which the average water-to-fuel ratio, as measured 
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by the continuous monitoring system, falls below 
the water-to-fuel ratio detennined to demonstrate 
compliance with § 60.332 by the performance test 
required in § 60.8 or any period during which the 
fuel-bound nitrogen of the fuel is greater than the 
maximum nitrogen content allowed by the fuel
bound nitrogen allowance used during the per
formance test required in § 60.8. Each report shall 
include the average water-to-fuel ratio, average 
fuel consumption, ambient conditions, gas turbine 
load, and nitrogen content of the fuel during the 
period of excess emissions, and the graphs or fig
ures developed under § 60.335(a). 

(2) Sulfur dioxide. Any daily period during 
which the sulfur content of the fuel being fired in 
the gas turbine exceeds 0.8 percent. 

(3) Ice fog. Each period during which an ex
emption provided in § 60.332(g) is in effect shall 
be reported in writing to the Administrator quar
terly. For each period the ambient conditions exist
ing during the period, the date and time the air 
pollution control system was deactivated, and the 
date and time the air pollution control system was 
reactivated shall be reported. All quarterly reports 
shall be postmarked by the 30th day following the 
end of each calendar quarter. 

(4) Emergency fuel. Each period during which 
an exemption provided in § 60.332(k) is in effect 
shall be included in the report required in 
§ 60.7(c). For each period, the type. reasons, and 
duration of the firing of the emergency fuel shall 
be reported. 

[44 FR 52798. Sept. to, 1979, as amended at 47 FR 
3770, Jan. 27, 1982] 

§ 60.335 Test methods and procedures. 

(a) To compute the nitrogen oxides emissions, 
the owner or operator shall use analytical methods 
and procedures that are accurate to within 5 per
cent and are approved by the Administrator to de
termine the nitrogen content of the fuel being 
fired. 

(b) In conducting the performance tests required 
in § 60.8, the owner or operator shall use as ref
erence methods and procedures the test methods in 
appendix A of this part or other methods and pro
cedures as specified in this section, except as pro
vided for in § 60.8(b). Acceptable alternative 
methods and procedures are given in paragraph (f) 
of this section. 

(c) The owner or operator shall determine com
pliance with the nitrogen oxides and sulfur dioxide 
standards in §§ 60.332 and 60.333(a) as follows: 

(I) The nitrogen oxides emission rate (NOx) 
shall be computed for each run using the follow
ing equation: 

NOx"'(NOxo) (P /Po) o.s e'9('",_o.clo633J (288°K!f a) 1.s3 

where: 
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NOx=emission rate of NO" at 15 percent Oz and ISO 
standard ambient conditions, volume percent. 

NOxo=observed NO" concentration, ppm by volume. 
P.=reference combustor inlet absolute pressure at 101.3 

kilopascals ambient pressure, mm Hg. 
Po=observed combustor inlet absolute pressure at test, mm 

Hg. 
Ho=observed humidity of ambient air, g H20/g air. 
e=transcendental constant, 2.718. 
T~=ambient temperature, cK. 

(2) The monitoring device of § 60.334(a) shall 
be used to determine the fuel consumption and the 
water-to-fuel ratio necessary to comply with 
§ 60.332 at 30, 50, 75, and 100 percent of peak 
load or at four points in the normal operating 
range of the gas turbine, including the minimum 
point in the range and peak load. All loads shall 
be corrected to ISO conditions· using the appro
priate equations supplied by the manufacturer. 

(3) Method 20 shall be used to detennine the 
nitrogen oxides, sulfur dioxide, and oxygen con
centrations. The span values shall be 300 ppm of 
nitrogen oxide and 21 percent oxygen. The NOx 
emissions shall be detennined at each of the load 
conditions specified in paragraph (c)(2) of this 
section. 

(d) The owner or operator shall detennine com
pliance with the sulfur content standard in 
§ 60,333(b) as follows: ASTM D 2880-71 shall be 
used to determine the sulfur content of liquid fuels 
and ASTM D 1072-80, D 3031-81, D 4084-82, 
or D 3246-81 shall be used for the sulfur content 
of gaseous fuels (incorporated by reference-see 
§60.17). The applicable ranges .of some ASTM 
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methods mentioned above are not adequate . to 
measure the levels of sulfur in some fuel gases. 
Dilution of samples before analysis (with verifica
tion of the dilution ratio) may be used, subject to 
the approval of the Administrator. 

(e) To meet the requirements of § 60.334(b), the 
owner or operator shall use the methods specified 
in paragraphs (a) and (d) of this section to deter
mine the nitrogen and sulfur contents of the fuel 
being burned. The analysis may be perfonned by 
the owner or operator, a service contractor retained 
by the owner or operator, the fuel vendor, or any 
other qualified agency. 

(f) The owner or operator may use the follow
ing as alternatives to the reference methods and 
procedures specified in this section: 

(1) Instead of using the equation in paragraph 
(b)(l) of this section, manufacturers may develop 
ambient condition correction factors to adjust the 
nitrogen oxides emission level measured by the 
performance test as provided in § 60.8 to ISO 
standard day conditions. These factors are devel
oped for each gas turbine model they manufacture 
in terms of combustion inlet pressure, ambient air 
pressure, ambient air humidity, and ambient air 
temperature·. They shall be substantiated with data 
and must be approved for use by the Adminis
trator before the initial perfonnance test required 
by § 60.8. Notices of approval of custom ambient 
condition correction factors will be published in 
the FEDERAL REGISTER. 

154 FR 6675, Feb. 14, 1989, as amended at 54 FR 27016, 
June 27, 1989] 
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Subpart De-Standards of Per
formance for Small Industrial
Commercial-Institutional Steam 
Generating Units 

SoURcE: 55 FR 37683, Sept. 12, 1990. unless other

wise noted. 

§ 60.40c Applicability and delegation of 
authority. 

(a) Except as provided in paragraph {d) of this 

section, the affected facility to which this subpart 

applies is each steam generating unit for which 

construction, modification, or reconstruction is 

commenced after June 9, 1989 and that has a max

imum design heat input capacity of 29 megawatts 

(MW) (100 million Btu per hour (Btulhr)) or less, 

but greater than or equal to 2.9 MW (10 million 

Btu/In). 
(b) In delegating implementation and enforce

ment authority to a State under section lll(c) of 

the Clean Air Act, § 60.48c(a)(4) shall be retained 

by the Administrator and not transferred to a State. 

(c) Steam generating units which meet the ap· 

plicability requirements in paragraph (a) of this 

section are not subject to the sulfur dioxide (SOz) 

or particulate matter (PM) emission limits, per

fonnance testing requirements, or monitoring re· 

quirements under this subpart (§§ 60.42c, 60.43c, 

60.44c, 60.45c, 60.46c, or 60.47c) during periods 

of combustion research, as defined in §60.4lc. 

(d) Any temporary change to an existing steam 

generating unit for the purpose of conducting com· 

bustion research is not considered a modification 

under § 60.14. 

[55. FR 37683, Sept. 12, 1990. as amended at 61 FR 

20736, May 8, 1996] 

§60.41c Definitions. 

As used in this subpart, all terms not defined 

herein shall have the meaning given them in the 

Clean Air Act and in subpart A of this part. 

Annual caP.acity factor means the ratio between 

the actual heat input to a steam generating unit 

from an individual fuel or combination of fuels 

during a period of 12 consecutive calendar months 

and the potential heat input to the steam generat

ing unit from all fuels had the steam generating 

unit been operated for 8,760 hours during that 12-

month period at the maximum design heat input 

capacity. In the case of steam generating units that 

are rented or leased, the actual heat input shall be 

detennined based on the combined heat input from 

all operations of the affected facility during a pe

riod of 12 consecutive calendar months. 

Coal means all solid fuels classified as anthra

cite, bituminous, subbituminous, or lignite by the 

American Society for Testing and Materials in 

ASTM 0388-77, "Standard Specification for 
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Classification of Coals by Rank" (incorporated by 

reference-see § 60.17); coal refuse; and petro

leum coke. Synthetic fuels derived from coal for 

the purpose of creating useful heat, including but 

not limited to solvent-refined coal, gasified coal, 

coal-oil mixtures, and coal-water mixtures, are in

cluded in this definition for the purposes of this 

subpart. 
Coal refuse means any by·product of coal min

ing or coal cleaning operations with an ash content 

greater than 50 percent (by weight) and a heating 

value less than 13,900 kilojoules per kilogram (kJ/ 

kg) (6,000 Btu per pound (Btullb) on a dry basis. 

Cogeneration steam generating unit means a 

steam generating unit that simultaneously produces 

both electrical (or mechanical) and thennal energy 

from the same primary energy source. 

Combined cycle system means a system in 

which a separate source (such as a stationary gas 

turbine, internal combustion engine, or· kiln) pro· 

vides exhaust gas to a steam generating unit. 

Combustion research means the experimental 

firing of any fuel or combination of fuels in a 

steam generating unit for the purpose of conduct

ing research and development of more efficient 

combustion· or more effective prevention or control 

of air pollutant emissions from combustion, pro

vided that, during these periods of research and 

development, the heat generated is not used for 

any purpose other than preheating combustion air 

for use by that steam generating unit (i.e., the heat 

generated is released to the atmosphere without 

being used for space heating, process heating, 

driving pumps, preheating combustion air for other 

units, generating electricity, or any other purpose). 

Conventional technology means wet flue gas 

desulfurization technology, dry flue gas 

desulfurization technology, atmospheric fluidized 

bed combustion technology. and oil 

hydrodesulfurization technology. 

Distillate oil means fuel oil that complies with 

the specifications for fuel oil numbers I or 2, as 

defined by the American Society for Testing and 

Materials in ASTM 0396-78, "Standard Speci~ 

fication for Fuel Oils" (incorporated by ref

erence-see § 60.17). 

Dry flue gas desulfim"z.ation technology means a 

sulfur dioxide (S02) control system that is located 

between the steam generating unit and the exhaust 

vent or stack, and that removes sulfur oxides from 

the combustion gases of the steam generating unit 

by contacting the combustion gases with an alka

line slurry or solution and forming a dry powder 

material. This definition includes devices where 

the dry powder material is subsequently converted 

to another form. Alkaline reagents used in dry flue 

gas desulfurization systems include, but are not 

limited to, lime and sodium compounds. 



§60.41c 

Duct burner means a device that combusts fuel 
and that is placed in the exhaust duct from another 
source (such as a stationary gas turbine, internal 
combustion engine, kiln, etc.) to allow the firing 
of additional fuel to heat the exhaust gases before 
the exhaust gases enter a steam generating unit. 

Emerging technology means any S02 control 
system that is not defined as a conventional tech
nology under this section, and for which the owner 
or operator of the affected facility has received ap
proval from the Administrator to operate as an 
emerging technology under § 60.48c(a)(4). 

Federally enforceable means all limitations and 
conditions that are enforceable by the Adminis
trator, including the requirements of 40 CFR Parts 
60 and 61, _requirements within any applicable 
State implementation plan, and any permit require
mencs established under 40 CFR 52.21 or under 40 
CFR 51.1 8 and 40 CFR 51.24. 

Fluidized bed combustion technology means a 
device wherein fuel is- distributed onto a bed (or 
series of beds) of limestone aggregate (or other 
sorbent materials) for combustion; and these mate
rials are forced upward in the device by the flow 
of combustion air and the gaseous products of 
combustion. Fluidized bed combustion technology 
includes, but is not limited to, bubbling bed units 
and circulating bed units. 

Fuel pretreatment means a process that removes 
a portion of the sulfur in a fuel before combustion 
of the fuel in a steam generating unit. 

Heat input means heat derived from combustion 
of fuel in a steam generating unit and does not in
clude the heat derived from preheated combustion 
air, recirculated flue gases, or exhaust gases from 
other sources (such as stationary gas turbines, in
ternal combustion engines, and kilns). 

Heat transfer medium means any material that 
is used to transfer heat from one point to another 
point. 

Maximum design heat input capacity means the 
ability of a steam generating unit to combust a 
stated maximum amount of fuel (or combination 
of fuels) on a steady state basis as determined by 
the physical design and characteristics of the 
steam generating unit. 

Natural gas means (1) a naturally occurring 
mixture of hydrocarbon and nonhydrocarbon gases 
found in geologic fonnations beneath the earth's 
surface, of which the principal constituent is meth
ane, or (2) liquefied petroleum (LP) gas, as de
fined by the American Society for Testing and 
Materials in ASTM 01835-86, "Standard Speci
fication for Liquefied Petroleum Gases" (incor
porated by reference-see § 60.17). 

Noncontinental area means the State of Hawaii, 
the Virgin Islands, Guam, American Samoa, the 
Commonwealth. of Puerto Rico, or the Northern 
Mariana Islands. 
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Oil means crude oil or petroleum, or a liquid 
fuel derived from crude oil or petroleum, including 
distillate oil and residual oil. 

Potential sulfur dioxide emission rate means the 
theoretical so2 emissions (nanograms per joule 
[ng/J], or pounds per million Btu fib/million Btu] 
heat input) that would result from combusting fuel 
in an uncleaned state and without using emission 
control systems. 

Process heater means a device that is primarily 
used to heat a material to initiate or promote a 
chemical reaction in which the material partici
pates as a reactant or catalyst. 

Residual oil means crude oil, fuel oil that does 
not comply with the specifications under the defi
nition of distillate oil, and all fuel oil numbers 4, 
5, and 6, as defined by the American Society for 
Testing and M:iterials in ASTM 0396-78, "Stand
ard Specification for Fuel Oils" (incorporated by 
reference-see § 60.17). 

Steam generating unit means a device that com
busts any fuel and produces steam or heats water 
or any other heat transfer medium. This term in
cludes any duct burner that combusts fuel and is 
part of a combined cycle system. This tenn does 
not include"process heaters as defined in this sub
part. 

Steain generating unit operating day means a 
24-hour period between 12:00 midnight and the 
following midnight during which any fuel is com
busted at any time in the steam generating unit. It 
is not necessary for fuel to be combusted continu
oUsly for the entire 24-hour period. 

Wet flue gas desulfurization technology me~ns 
an so2 control system that is located between the 
steam generating unit and the exhaust vent or 
stack, and that removes sulfur oxides from the 
combustion gases of the steam generating unit by 
contacting the combustion gases with an alkaline 
slurry or solution and forming a liquid material. 
This definition includes devices where the liquid 
material is subsequently converted to another 
fonn. Alkaline reagents used in wet flue gas 
desulfurization systems include, but are not limited 
to, lime, limestone, and sodium compounds. 

Wet scrubber system means any emission con
trol device that mixes an aqueous stream or slurry 
with the exhaust gases from a steam generating 
unit to control emissions of particulate matter 
(PM) or S02• 

Wood means wood, wood residue, bark, or any 
derivative fuel or residue thereof, in any form, in
cluding but not limited to sawdust, sanderdust, 
wood chips, scraps, slabs, millings, shavings, and 
processed pellets made from wood or other forest 
residues. 

!55 FR 37683, Sept. 12, 1990. as amended at 61 FR 
20736, May 8, 19961 



§ 60.42c Standard for sulfur dioxide. 

(a) Except as provided in paragraphs (b), (c), 

and (e) of this section, on and after the date on 

which the initial performance test is completed or 

required to be completed under § 60.8 of this part, 

whichever date comes first, the owner the operator 

of an affected facility that combusts only coal 

shall neither: (l) cause to be discharged into the 

atmosphere from that affected facility any gases 

that contain S02 in excess of 10 percent (0.10) of 

the potential S02 emission rate (90 percent reduc· 

tion); nor (2) cause to be discharged into the at· 

mosphere from that affected facility any gases that 

contain S02 in excess of 520 ng/J (1.2 lb/million 

Btu) heat input. If coal is combusted with other 

fuels, the affected facility is subject to the 90 per
cent S02 reduction requirement specified in this 
paragraph and the emission limit is determined 

pursuant to paragraph (e)(2) of this section. 

(b) Except as provided in paragraphs (c) and (e) 

of this section, on and after the date on which the 

initial performance test is completed or required to 

be completed under § 60.8 of this part, whichever 

date comes first, the owner or operator of an af· 

fected facility that: 
(I) Combusts coal refuse alone in a fluidized 

bed combustion steam generating unit shall nei· 

ther: 
(i) Cause to be discharged into the atmosphere 

from that affected facility any gases that contain 

S02 in excess of 20 percent (0.20) of the potential 

S02 emission rate (80 percent reduction); nor 

(ii) Cause to be discharged into the atmosphere 

from that affected facility any gases that contain 

S02 in excess of 520 ng/J (1.2 lb/million Btu) heat 

input. If coal is fired with coal refuse, the affected 

facility is subject to paragraph (a) of this section. 
If oil or any other fuel (except coal) is fired with 

coal refuse, the affected facility is subject to the 
90 percent so2 reduction requirement specified in 

paragraph (a) of this section and the emission limit 

determined pursuant to paragraph (e)(2) of this 

section. 
(2) Combusts only coal and that uses an emerg

ing technology for the control of S02 emissions 

shall neither: 
(i) Cause to be discharged into the atmosphere 

from that affected facility any gases that contain 

S02 in excess of 50 percent (0.50) of the potential 

SOz emission rate (50 percent reduction); nor 

(ii) Cause to be discharged into the atmosphere 

from that affected facility any gases that contain 

S02 in excess of 260 ng/J (0.60 lb/million Btu) 

heat input. If coal is combusted with other fuels, 
the affected facility is subject to the 50 percent 

so2 reduction requirement specified in this para· 

graph and the emission limit determined pursuant 

to paragraph (e)(2) of this section. 
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(c) On and after the date on which the initial 

performance test is completed or required to be 

completed under § 60.8 of this part, whichever 

date comes first, no owner or operator of an af. 
fected facility that combusts coal, alone or in com· 

bination with any other fuel, and is listed in para· 

graphs (c)(l), (2), (3), or (4) of this section shall 

cause to be discharged into the atmosphere from 
that affected facility any gases that contain SOz in 

excess of the emission limit determined pursuant 

to paragraph (e)(2) of this section. Percent reduc· 

tion requirements are not applicable to affected fa· 
cilities under this paragraph. 

(I) Affected facilities that have a heat input ca· 

pacity of 22 MW (75 million Btulhr) or less. 
(2) Affected facilities that have an annual ca

pacity for coal of 55 percent (0.55) or less and are 
subject to a Federally enforceable requirement lim· 
iting operation of the affected facility to an annual 

capacity factor for coal of 55 percent (0.55) or 

less. 
(3) Affected facilities located in a noncontinen· 

tal area. 
(4) Affected facilities that combust coal iri a 

duct burner as part of a combined cycle system 

where 30 percent (0.30) or less of the heat enter· 

ing the steam generating unit is from combustion 

of coal in the duct burner and 70 percent (0. 70) 

or more of the heat entering the steam gen 
erating unit is from exhaust gases entering the 

duct burner. 
(d) On and after the date on which the initial 

performance test is completed or required to be 

completed under § 60.8 of this part, whichever 

date comes first, no owner or operator of an af
fected facility that combusts oil shall cause to be 

discharged into the atmosphere from that affected 

facility any gases that contain S02 in excess of 

215 ng/J (0.50 lb/million Btu) heat input; or, as an 

alternative, no owner or operator of an affected fa· 
cility that combusts oil shall combust oil in the af
fected facility that contains greater than 0.5 weight 

percent sulfur. The percent reduction requirements 

are not applicable to affected facilities under this 

paragraph. 
(e) On and after the date on which the initial 

performance test is completed or required to be 

completed under § 60.8 of this part, whichever 

date comes first, no owner or operator of an af· 

fected facility that combusts coal, oil, or coal and 

oil with any other fuel shall caUse to be dis· 

charged into the atmosphere from that affected fa· 
cility any gases that contain SOz in excess of the 

following: 
(1) The percent of potential SOz emission rate 

required under paragraph (a) or (b)(2) of this sec· 
tion, as applicable, for any affected facility that 

(i) Combusts coal in combination with any other 

fuel, 
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(ii) Has a heat input capacity greater than 22 
MW (75 million Btu/hr), and 

(iii) Has an annual capacity factor for coal 
greater than 55 percent (0.55); and 

(2) The emission limit determined according to 
the following formula for any affected facility that 
combuSts coal, oil, or coal and oil with any other 
fuel: 

Es"'(KaHa+KbHb+KcfL:)/Ha+Hb+fL:) 
where: 

E.. is the S02 emission limit, expressed in ng/J or lb/ 
million Btu heat input, 

K, is 520 ng/J ( 1.2 Jb/million Btu), 
Kb is 260 ng/J (0.60 lb/million Btu), 
Kc is 215 ng/J (0.50 lb/million Btu), 
Ha is the heat input from the combustion of coa1, ex

cept coal combusted in an affected facility subject to 
paragraph (b)(2) of this section, in Joules (J) [million 
Btu] 

Hb is the heat input from the combustion of coal in 
an affected facility subject to paragraph (b)(2) of this 
section, in 1 (million Btu) 

He is the heat input from the combustion of oil, in 1 
(million Btu). 

(f) Reduction in the potential S02 emission rate 
through fuel pretreatment is not credited toward 
the percent reduction requirement under paragraph 
(b)(2) of this section unless: 

(I) Fuel pretreatment results in a 50 percent 
(0.50) or greater reduction in the potential so2 
emission rate; and 

(2) Emissions from the pretreated fuel (without 
either combustion or post-combustion S02 control) 
are equal to or less than the emission limits speci
fied under paragraph (b )(2) of this section. 

(g) Except as provided in paragraph (h) of this 
section, compliance with the percent reduction re
quirements, fuel oil sulfur limits, and emission 
limits of this section shall be determined on a 30-
day rolling average basis. 

(h) For affected facilities listed under para
graphs (h)(l), (2), or (3) of this section, compli
ance with the emission limits or fuel oil sulfur 
limits under this section may be determined based 
on a certification from the fuel supplier, as de
scribed under § 60.48c(t)(l), (2), or (3), as applica
ble. 

(I) Distillate oil-fired affected facilities with 
heat input capacities between 2.9 and 29 MW (10 
and 100 million Btu/hr). 

(2) Residual oil-fired affected facilities with 
heat input capacities between 2.9 and 8.7 MW (lO 
and 30 million Btu/hr). 

(3) Coal-fired facilities with heat input capac
ities between 2.9 and 8.7 MW (lO and 30 million 
Btulhr). 

(i) The S02 emission limits, fuel oil sulfur lim
its, and percent reduction requirements under this 
section apply at all times, including periods of 
startup, shutdown, and malfunction. 
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G) Only the heat input supplied to the affected 
facility from the combustion of coal and oil is 
counted under this section. No credit is provided 
for the heat input to the affected facility from 
wood or other fuels or for heat derived from ex
haust gases from other sources, such as stationary 
gas turbines, internal combustion engines, and 
kilns. 

§60.43c Standard for particulate mat
ter. 

(a) On and after the date on which the initial 
performance test is completed or required to be 
completed under § 60.8 of this part, whichever 
date comes first, no owner or operator of an af
fected facility that combusts coal or combusts 
mixtures of coal with other fuels and has a heat 
input capacity of 8.7 MW (30 million Btu/hr) or 
greater, shall cause to be discharged into the at
mosphere from that affected facility any gases that 
contain PM in excess of the following emission 
limits: 

(1) 22 ng/J (0.05 lb/million Btu) heat input if 
the affected facility combusts only coal, or com
busts coal with other fuels and has an annual ca
pacity factor for the other fuels of 10 percent 
(0.10) or less. 

(2) 43 ng/J (0.10 lb/million Btu) heat imput if 
the affected facility combusts coal with other 
fuels-, has an annual capacity factor for the other 
fuels greater than 10 percent (0.10), and is subject 
to a federally enforceable requirement limiting op
eration of the affected facility to an annual capac
ity factor greater than 10 percent (0.10) for fuels 
other than coal. 

(b) On and after the date on which the" initial 
performance test is completed or required to be 
completed under § 60.8 of this part, whichever 
date comes first, no owner or operator of an af
fected facility that combusts wood or combusts 
mixtures of wood with other fuels (except coal) 
and has a heat input capacity Of 8.7 MW (30 mil
lion Btulhr) or greater, shall cause to be dis
charged into the atmosphere from that affected fa
cility any gases that contain PM in excess of the 
following emissions limits: 

(1) 43 ng/J (0.10 lb/million Btu) heat input if 
the affected facility has an annual capacity factor 
for wood greater than 30 percent (0.30); or 

(2) 130 ng/J (0.30 lb/million Btu) heat input if 
the affected facility has an annual capacity factor 
for wood of 30 percent (0.30) or less and is sub
ject to a federally enforceable requirement limiting 
operation of the affected facility to an annual ca
pacity factor for wood of 30 percent (0.30) or less. 

(c) On and after the date on which the initial 
perfonnance test is completed or required to be 
completed under § 60.8 of this part, whichever 



date comes first, no owner or operator of an af

fected facility that combusts coal, wood, or oil and 

has a heat input capacity of 8.7 MW (30 million 

Btu/hr) or greater shall cause to be discharged into 

the atmosphere from that affected facility any 

gases that exhibit greater than 20 percent opacity 

(6-minute average), except for one 6-minute period 

per hour of not more than 27 percent opacity. 

(d) The PM and opacity standards under this 

section apply at all times, except during periods of 

startup, shutdown, 'Or malfunction. 

§ 60.44c Compliance and performance 
test methods and procedures for 
sulfur dioxide. 

(a) Except as provided in paragraphs (g) and (h) 

of this section and in § 60.8(b ), performance tests 

required under § 60.8 shall be conducted following 

the procedures specified in paragraphs (b), (c), (d), 

(e), and (f) of this section, as applicable. Section 

60.8(f) does not apply to this section. The 30-day 

notice required in § 60.8(d) applies only to the ini

tial performance test unless otherwise specified by 

the Administrator. 
(b) The initial performance test required under 

§ 60.8 shall be conducted over 30 consecutive op

erating days of the steam generating unit. Compli

ance with the percent reduction requirements and 

SOz emission limits under § 60.42c shall be deter

mined using a 30-day average. The first operating 

day included in the initial performance test shall 

be scheduled within 30 days after achieving the 

maximum production rate at which the affect facil

ity will be operated, but not later than 180 days 

after the initial startup of the facility. The steam 

generating unit load during the 30-day period does 

not have to be the maximum design heat input ca

pacity, but must be representative of future operat

ing conditions. 
(c) After the initial performance test required 

under paragraph (b) and § 60.8, compliance with 

the percent reduction requirements and S02 emis

sion limitS under § 60.42c is based on the average 

percent reduction and the average S02 emission 

rates for 30 consecutive steam generating unit op

erating days. A separate performance test is com

pleted at the end of each steam generating unit op

erating day, and a new 30-day average percent re

duction and S02 emission rate are calculated to 

show compliance with the standard. 

(d) lf only coal, only oil, or a mixture of coal 

and oil is com busted in an affected facility, the 

procedures in Method 19 are used to determine the 

hourly SOz emission rate (Eho) and the 30-day av

erage S02 emission rate (Ea0). The hourly aver

ages used to compute the 30-day averages are ob

tained from the continuous emission monitoring 

system (CEMS). Method 19 shall be used to cal-
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culate E-.,0 when using daily fuel sampling or 

Method 6B. 
(e) If coal, oil, or coal and oil are combusted 

with other fuels: 
(1) An adjusted Eho (Eho0 ) is used in Equation 

19-19 of Method 19 to compute the adjusted Eao 

(Eao0 ). The Eho0 is computed using the following 

formula: 

Eho0 =[Eho"Ew(l·Xk)}/Xk 
where: 

Et>o0 is the adjusted Eho. ng/J (lb/million Btu) 
Eoo is the hourly SOz emission rate. ng/J (lb/million 

Btu) 
Ew is the SOz concentration in fuels other than coal 

and oil combusted in the affected facility, as deter

mined by fuel sampling and analysis procedures in 

Method 9, ng/J (lb/million Btu). The value Ew for 

each fuel lot is used for each hourly average during 

the time that the lot is being combusted. The owner 

or operator does not have to measure Ew if the 

owner or operator elects to assume Ew=O. 
xk is the fraction of the total heat input from fuel 

combustion derived from coal and oil. as determined 

by applicable procedures in Method 19. 

(2) The owner or operator of an affected facility 

that qualifies under the provisions of § 60.42c(c) 

or (d) [wh.ere percent reduction is not required] 

does not have to measure the parameters Ew or Xk 

if the owner or operator of the affected facility 

elects to measure emission rates of the coal or oil 

using the fuel sampling and analysis procedures 

under Method 19. 
(f) Affected facilities subject to the percent re

duction requirements under § 60.42c(a) or (b) shall 

determine compliance with the SOz emission lim

its under § 60.42c pursuant to paragraphs (d) or (e) 

of this section, and shall determine compliance 

with the percent reduction requirements using the 

following procedures: 
(I) If only coal is combusted, the percent of po

tential S02 emission rate is computed using the 

following formula: 

%P,=l00(1 · %Rs/100)(1· %Rcf!OO) 
where 

%P. is the percent of potential SOz emission rate. in 

percent 
%R8 is the SOz removal efficiency of the control de

vice as determined by Method 19. in percent 

%Rr is the SOz removal efficiency of fuel 

pretreatment as determined by Method 19, in percent 

(2) If coal, oil, or coal and oil are combusted 

with other fuels, the same procedures required in 

paragraph (f)(l) of this section are used, except as 

provided for in the following: 
(i) To compute the %Ps. an adjusted %Rg 

(o/oRg0 ) is computed from E,.0° from paragraph 

(e)(l) of this section and an adjusted average S02 

inlet rate (Eai0
) using the following formula: 

%R8<>::!00 [1.0·£,0 /E,;o)] 
where: 
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%Rg0 is the adjusted %Rg. in percent 
E,.,o is the adjusted Eao. ng/J (lblmillion Btu) 
Ea;0 is the adjusted average SOz inlet rate, ng/J (lb/ 

million Btu) 

(ii) To comput~ E,;0 , an adjusted hourly S02 

inlet rate (Eh;0 ) is used. The Ehio is computed 
using the following formula: 

Eh;"=[Eh; • Ew (I· X~<.)]/X~: 
where: 

Eh;0 is the adjusted Eh, ng/J (lb/million Btu) 
Eh; is the hourly S02 inlet rate, ng!J (lb/million Btu) 
Ew is the S02 concentration in fuels other than coal 

and oil combusted in the affected facility, as deter
mined by fuel sampling and analysis procedures in 
Method 19, ng/J (lb/million Btu). The value Ew for 
each fuel Jot is used for each hourly average during 
the time that the Jot is being combusted. The owner 
or operator does not have to measure Ew if the 
owner or operator elects to assume Ew = 0. 

xk is the fraction of the total heat input from fuel 
combustion derived from coal and oil, as determined 
by applicable procedures in Method 19. 

(g) For oil-fired affected facilities where the 
owner or operator seeks to demonstrate compli
ance with the fuel oil sulfur limits under § 60.42c 
based on shipment fuel sampling, the initial per
formance test shall consist of sampling and ana
lyzing the oil in the initial tank of oil to be fired 
in the steam generating unit to demonstrate that 
the oil contains 0.5 weight percent sulfur or less. 
Thereafter, the owner or operator of the affected 
facility shall sample the oil in the fuel tank after 
each new shipment of oil is received, as described 
under § 60.46c(d)(2). 

(h) For affected facilities subject to 
§60.42c(h)(l), (2), or (3) where the owner or op
erator seeks to demonstrate compliance with the 
so2 standards based on fuel supplier certification, 
the petformance test shall consist of the certifi
cation, the certification from the fuel supplier, as 
described under §60.48c(t)(l), (2), or (3), as ap
plicable. 

(i) The owner or operator of an affected facility 
seeking to demonstrate compliance with the so2 

· standards under § 60.42c(c)(2) shall demonstrate 
the maximum design heat input capacity of the 
steam generating unit by operating the steam gen
erating unit at this capacity for 24 hours. This 
demonstration shall be made during the initial per
formance test, and a subsequent demonstration 
may be requested at any other time. If the dem
onstrated 24-hour averaged firing rate for the af
fected facility is less than the maximum design 
heat input capacity stated by the manufacturer of 
the affected facility, the demonstrated 24-hour av
erage firing rate shall be used to determine the an
nual capacity factor for the affected facility; other
wise, the maximum design ~eat input capacity pro
vided by the manufacturer shall be used. 
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G) The owner or operator of an affected facility 
shall use all valid S02 emissions data in calculat
ing %Ps and Eho under paragraphs (d), (e), or (t) 
of this section, as applicable, whether or not the 
mmtmum emissions data requirements under 
§ 60.46c(f) are achieved. All valid emissions data, 
including valid data collected during periods of 
startup, shutdown, and malfunction, shall be used 
in calculating %Ps 9r Eho pursuant to paragraphs 
(d), (e), or (t) of this section, as applicable. 

§60.45c Compliance and performance 
test methods and procedures for 
particulate matter. 

(a) The owner or operator of an affected facility 
subject to the PM and/or opacity standards under 
§ 60.43c shall conduct an initial petformance test 
as required under § 60.8, and shall conduct subse
quent performance tests as requested by the Ad
ministrator, to determine compliance with the 
standards using the following procedures and ref
erence methods. 

(1) Method 1 shall be used to select the sam
pling site and the number of traverse sampling 
points. The sampling time for each- run shall be at 
least 120 rriinutes and the minimum sampling vol
ume shall be 1.7 dry square cubic meters (dscm) 
[60 dry square cubic feet (dscf)l except that small
er sampling times or volumes may be approved by 
the Administrator when necessitated by process 
variables or other factors. 

(2) Method 3 shall be used for gas analysis 
when applying Method 5, Method 58, of Method 
17. 

(3) Method 5, Method 5B, or Method 17 shall 
be used to measure the concentration of PM as 
follows: 

(i) Method 5 may be used only at affected fa
cilities without wet scrubber systems. 

(ii) Method 17 may be used at affected facilities 
with or without wet scrubber systems provided the 
stack gas temperature does not exceed a tempera
ture of 160 oc (320 °F). The procedures of Sec
tions 2.1 and 2.3 of Method 5B may be used in 
Method 17 only if Method 17 is used in 
conjuction with a wet scrubber system. Method 17 
shall not be used in conjuction with a wet scrub
ber system if the effluent is saturated or laden 
with water droplets. 

(iii) Method 5B may be used in conjunction 
with a wet scrubber system. 

(4) For Method 5 or Method 5B, the tempera
ture of the sample gas in the probe and filter hold
er shall be monitored and maintained at 160 °C 
(320 °F). 

. (5) For determination of PM emissions, an oxy
gen or carbon dioxide measurement shall be ob
tained simultaneously with each run of Method 5, 



Method 5B, or Method 17 by traversing tile duct 

at the same sampling location. 
(6) For each run using Method 5, Method 5B, 

or Method 17, the emission rates expressed in ng/ 

J (lb/million Btu) heat input shall be determined 

using: 
(i) The oxygen or carbon dioxide measurements 

and PM measurements obtained under this section, 

(ii) The dry basis F-factor, and 
(iii) The dry basis emission rate calculation pro

cedure contained in Method 19 (appendix A). 
(7) Method 9 (6-minute average of 24 observa

tions) shall be used for determining the opacity of 

stack emissions. 
(b) The owner or operator of an affected facility 

seeking to demonstrate compliance with the PM 

standards under § 60.43c(b)(2) shall demonstrate 

the maximum design heat input capacity of the 

steam generating unit by operating the steam gen

erating unit at this capacity for 24 hours. This 

demonstration shall be made during the initial per

formance test, and a subsequent demonstration 

may be_ requested at any other time. If the dem

onstrated 24-hour average firing rate for the af

fected facility is less than the maximum design 

heat input capacity stated by the manufacturer of 

the affected facility, the demonstrated 24-hour av

erage firing rate shall be used to determine the an
nual capacity factor for the affected facility; other

wise, the maximum design heat input capacity pro

vided by the manufacturer shall be used. 

§ 60.46c Emission monitoring for sul
fur dioxide 

(a) Except as provided in paragraphs (d) and (e) 

of this section, the owner or operator of an af

fected facility subject to the so2 emission limits 

under § 60.42c shall install, calibrate, maintain, 

and operate a CEMS for measuring S(h con

centrations and either oxygen or carbon dioxide 

concentrations at the outlet of the S02 control de
vice (or the outlet of the steam generating unit if 

no S02 control device is used), and shall record 

the output of the system. The owner or operator 

of an affected facility subject to the percent reduc

tion requirements under § 60.42c shall measure 

S02 concentrations and either oxygen or carbon 

dioxide concentrations at both the inlet and outlet 

of the so2 control device. 
(b) The 1-hour average S02 emission rates 

measured by a CEM shall be expressed in ng/J or 

lb/million Btu heat input and shall be used to cal

culate the average emission rates under § 60.42c. 

Each 1-hour average S02 emission rate must be 

based on at least 30 minutes of operation and in

clude at least 2 data points representing two IS

minute periods. Hourly S02 emission rates are not 

calculated if the affected facility is operated less 

than 30 minutes in a 1-hour period and are not 
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counted toward determination of a steam generat

ing unit operating day. 
(c) The procedures under §60.13 shall be fol

lowed for installation, evaluation, and operation of 

the CEMS. 
(I) All CEMS shall be operated in accordance 

with the applicable procedures under Performance 

Specifications 1, 2, and 3 (appendix B). 
(2) Quarterly accuracy determinations and daily 

calibration drift tests shall be performed in accord

ance with Procedure l (appendix F). 
(3) For affected facilities subject to the percent 

reduction requirements under § 60.42c, the span 

value of the S02 CEMS at the inlet to the S02 

control device shall be 125 percent of the maxi

mum estimated hourly potential S02 emission rate 

of the fuel combusted, and the span value of the 

S02 CEMS at the outlet from the S02 control de

vice shall be 50 percent of the maximum esti

mated hourly potential S02 emission rate of the 

fuel combusted. 
(4) For affected facilities that are not subject to 

the percent reduction requirements of § 60.42c, the 

span value of the S02 CEMS at the outlet from 

the so2 control device (or outlet of the steam gen

erating unit if no S02 control device is used) shall 
be 125 percent of the maximum estimated hourly 

potential so2 emission rate of the fuel combusted. 

(d) As an alternative to operating a CEMS at 

the inlet to the so2 control device (or outlet of the 

steam generating unit if no S02 control device is 

used) as required under paragraph (a) of this sec

tion, an owner or operator may elect to determine 

the average S02 emission rate by sampling the 

fuel prior to combustion. As an alternative to oper

ating a CEM at the outlet from the S02 control 

device (or outlet of the steam generating unit if no 

S02 control device is used) as required under 

paragraph (a) of this section, an owner or operator 

may elect to determine the average S02 emission 

rate by using Method 6B. Fuel sampling shall be 

conducteq pursuant to either paragraph (d)(l) or 

(d)(2) of this section. Method 6B shall be con

ducted pursuant to paragraph (d)(3) of this section. 
(I) For affected facilities combusting coal or oil, 

coal or oil samples shall be collected daily in an 

as-fired condition at the inlet to the steam generat

ing unit and analyzed for sulfur content and heat 

content according the Method 19. Method 19 pro

vides procedures for converting these measure

ments into the format to be used in calculating the 

average S02 input rate. 
(2) As an alternative fuel sampling procedure 

for affected facilities combusting oil, oil samples 

may be collected from the fuel tank for each 

steam generating unit immediately after the fule 

tank is filled and before any oil is combusted. The 

owner or operator of the affected facility shall 

analyze the oil sample to determine the sulfur con-
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tent of the oil. If a partially empty fuel tank is re
filled, a new sample and analysis of the fuel in the 
tank would be required upon filling. Results of the 
fuel analysis taken after each new shipment of oil 
is received shall be used as the daily value when 
calculating the 30-day rolling average until the 
next shipment is received. If the fuel analysis 
shows that the sulfur content in the fuel tank is 
greater than 0.5 weight percent sulfur, the owner 
or operator shall ensure that the sulfur content of 
subsequent oil shipments is low enough to cause 
the 30-day rolling average sulfur content to be 0.5 
weight percent sulfur or less. 

(3) Method 6B may be used in lieu of CEMS 
to measure S02 at the inlet or outlet of the S02 
control system. An initial stratification test is re
quired to verify the adequacy of the Method 6B 
sampling location. The stratification test shall con
sist of three paired runs of a suitil.ble S02 and car
bon dioxide measurement train operated at the 
candidate location and a second similar train oper
ated according to the procedures in § 3.2 and the 
applicable procedures in section 7 of Performance 
Specification 2 (appendix B). Method 6B, Method 
6A, or a combination of Methods 6 and 3 or 
Methods 6C and 3A are suitable measurement 
techniques. If Method 6B is used for the second 
train, sampling time and timer operation may be 
adjusted for the stratification test as long as an 
adequate sample volume is collected; however, 
both sampling trains are to be operated similarly. 
For the location to be adequate for Method 6B 24-
hour tests, the mean of the absolute difference be
tween the three paired runs must be less than lO 
percent (O.lO). 

(e) The monitoring requirements of paragraphs 
(a) and (d) of this section shall not apply to af
fected facilities subject to § 60.42c(h) (l), (2), or 
(3) where the owner or operator of the affected fa
cility seeks to demonstrate compliance with the 
so2 standards based on fuel supplier certification, 
as described under § 60.48c(f) (1), (2), or (3), as 
applicable. 

(f) The owner or operator of an affected facility 
operating a CEMS pursuant to paragraph (a) of 
this section, or conducting as-fired fuel sampling 
pursuant to paragraph (d)(l) of this section, shall 
obtain emission data for at least 75 percent of the 
operating hours in at least 22 out of 30 successive 
steam generating unit operating days. If this mim
mum data requirement is not met with a single 
monitoring system, the owner or operator of the 
affected facility shall supplement the emission data 
with data collected with other monitoring systems 
as approved by the Administrator. 
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§60.47c Emission monitoring for par
ticulate matter. 

(a) The owner or operator of an affected facility 
combusting coal, residual oil, or wood that is sub
ject to the opacity standards under § 60.43c shall 
install, calibrate, maintain, and operate a CEMS 
for measuring the opacity of the emissions dis
charged to the atmosphere and record the output 
of the system. 

(b) All CEMS for measuring opacity shall be 
operated in accordance with the applicable proce
dures under Performance Specification I (appendix 
B). The span value of the opacity CEMS shall be 
between 60 and 80 percent. 

§ 60.48c Reporting and recordkeeping 
requirements. 

(a) The owner or operator of each affected facil
ity shall submit notification of the date of con
struction or reconstruction, anticipated startup, and 
actual startup, as provided by § 60.7 of this part. 
This notification shall include: 

(I) The design heat input capacity of the af
fected facility and identification of fuels to be 
combusted in the affected facility. 

(2) If apPlicable, a copy of any Federally en
forceable requirement that limits the annual capac
ity factor for any fuel or mixture of fuels under 
§ 60.42c, or § 60.43c. 

(3) The annual capacity factor at which the 
owner or operator anticipates operating the af
fected facility based on all fuels fired and based 
on each individual fuel fired. 

(4) Notification if an emerging technology will 
be used for controlling S02 emissions. The Ad
ministrator will examine the description of the 
control device and will determine whether the 
technology qualifies as an emerging technology. In 
making this determination, the Administrator may 
require the owner or operator of the affected facil
ity to submit additional information concerning the 
control device. The affected facility is subject to 
the provisions of§ 60.42c(a) or (b)(l), unless and 
until this determination is made by the Adminis
trator. 

(b) The owner or operator of each affected fa
cility subject to the so2 emission limits of 
§ 60.42c, or the PM or opacity limits of § 60.43c, 
shall submit to the Administrator the performance 
test data from the initial and any subsequent per
formance tests and, .if applicable, the performance 
evaluation of the CEMS using the applicable per
formance specifications in appendix B. 

(c) The owner or operator of each coal-fired, re
sidual oil-fired, or wood-fired affected facility sub
ject to the opacity limits under § 60.43c(c) shall 
submit excess emission reports for any calendar 



quarter for which there are excess emissions from 

the affected facility. If there are no excess emis~ 

sions during the calendar quarter, the owner or op~ 

erator shall submit a report semiannually stating 

that no excess emissioins occurred during the 

semiannual reporting period. The initial quarterly 

report shall be postmarked by the 30th day of the 

third month following the completion of the initial 

perfonnance test, unless no excess emissions occur 

during that quarter. The initial semiannual report 

shall be postmarked by the 30th day of the sixth 

month following the completion of the initial per~ 

fonnance test, or following the date of _the pre

vious quarterly report, as applicable. Each subse

quent quarterly or semiannual report shall be post

marked by the 30th day following the end of the 

reporting period. 
(d) The owner or operator of each affected fa

cility subject to the S02 emission limits, fuel oil 

sulfur limits, or percent reduction requirements 

under § 60.42c shall submit quarterly reports to the 

Administrator. The initial quarterly report shall be 

postmarked by the 30th day of the third month 

following the completion of the initial perfonn

ance test. Each subsequenty quarterly report shall 

be postmarked by the 30th day following the end 

of the reporting period. 
(e) The owner or operator of each affected facil

ity subject to the $02 emission limits, fuel oil sul

fur limits, or percent reduction requirements under 

§ 60.43c shall keep records and submit quarterly 

reports as required under paragraph (d) of this sec

tion, including the following information, as appli

cable. 
(1) Calendar dates covered in the reporting pe

riod. 
(2) Each 30-day average SOz emission rate (ngl 

J or lb/million Btu), or 30-day average sulfur con

tent (weight percent), calculated during the report

ing period, ending with the last 30-day period in 

the quarter; reasons for any noncompliance with 

the emission standards; and a description of cor

rective actions taken. 
(3) Each 30-day average percent of potential 

$02 emission rate calculated during the reporting 

period, ending with the last 30~day period in the 

quarter; reasons for any noncompliance with the 

emission standards; and a description of corrective 

actions taken. 
(4) Identification of any steam generating unit 

operating days for which S02 or diluent (oxygen 

or carbon dioxide) data have not been obtained by 

an approved method for at least 75 percent of the 

operating hours; justification for not obtaining suf

ficient data; and a description of corrective actions 

taken. 
(5) Identification of any times when emissions 

data have been excluded from the calculation of 

average emission rates; justification for excluding 
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data: and a description of corrective actions taken 

if data have been excluded for periods other than 

those during which coal or oil were not combusted 

in the steam generating unit 
(6) Identification of the F factor used in calcula

tions, method of determination, and type of fuel 

combusted. 
(7) Identification of whether averages have been 

obtained based on CEMS rather than manual sam

pling methods. 
(8) If a CEMS is used, identification of any 

times when the pollutant concentration exceeded 

the full span of the CEMS. 
(9) If a CEMS is used, description of any modi~ 

fications to the CEMS that could affect the ability 

of the CEMS to comply with Performance Speci~ 

fications 2 or 3 (appendix B). 
(10) If a CEMS is used, results of daily CEMS 

drift tests and quarterly accuracy assessments as 

required under appendix F, Procedure 1. 

(11) If fuel supplier certification is used to dem

onstrate compliance, records of fuel supplier cer~ 

tification as described under paragraph (t)(l), (2), 

or (3) of this section, as applicable. In addition to 

records of fuel supplier certifications, the quarterly 

report shall include a certified statement signed by 

the owner or operator of the affected facility that 

the records of fuel supplier certifications submitted 

represent all of the fuel combusted during the 

quarter. 
(t) Fuel supplier certification shall include the 

following information: 
(1) For distillate oil: 
(i) The name of the oil supplier; and 
(ii) A statement from the oil supplier that the oil 

complies with the specifications under the defini

tion of distillate oil in § 60.41 c. 
(2) For residual oil: 
(i) The name of the oil supplier; 
(ii) The location of the oil when the sample was 

drawn for analysis to detennine the sulfur content 

of the oil, specifically including whether the oil 

was sampled as delivered to the affected facility, 

or whether the sample was drawn from oil in stor

age at the oil supplier's or oil refiner's facility, or 

other location; 
(iii) The sulfur content of the oil from which 

the shipment came (or of the shipment itself); and 

(iv) The method used to determine the sulfur 

content of the oil. 
(3) For coal: 
(i) The name of the coal supplier; 

(ii) The location of the coal when the sample 

was collected for analysis to determine the prop

erties of the coal, specifically including whether 

the coal was sampled as delivered to the affected 

facility or whether the sample was collected from 

coal in storage at the mine, at a coal preparatio!) 

plant, at a coal supplier's facility, or at another lo~ 
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cation. The certification shall include the name of 
the coal mine (and coal seam), coal storage facil· 
ity, or coal preparation plant (where the sample 
was collected); 

(iii) The results of the analysis of the coal from 
which the shipment came (or of the shipment it
self) including the sulfur content, moisture content, 
ash content, and heat content; and 

(iv) The methods used to determine the prop
erties of the coal. 

(g) The owner or operator of each affected fa
cility shall record and maintain records of the 
amounts of each fuel combusted during each day. 
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(h) The owner or operator of each affected fa
cility subject to a Federally enforceable require
ment limiting the annual capacity factor for any 
fuel or mixture of fuels under § 60.42c or § 60.43c 
shall calculate the annual capacity factor individ
ually for each fuel combusted. The annual capacity 
factor is determined on a 12-month rolling average 
basis with a new annual capacity factor calculated 
at the end of the calendar month. 

(i) All records required under this section shall 
be maintained by the owner or operator of the af
fected facility for a period of two years following 
the date of such record. 
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Subpart Db-Standards of Per
formance for Industrial-Com
mercial-Institutional Steam 
Generating Units 

SOURCE: 52 FR 47842, Dec. 16, 1987, unless olherwise 

noted. 

§ 60.40b Applicability and delegation 
of authority. 

(a) The affected facility to which this subpart 
applies is each steam generating unit that com
mences construction, modification, or reconstruc
tion after June 19, 1984, and that has a heat input 
capacity from fuels combusted in the steam gener
ating unit of greater than 29 MW (I 00 million 
Btu/hour). 

(b) Any affected facility meeting the applicabil
ity requirements under paragraph (a) of this sec
tion and commencing construction, modification, 
or reconstruction after June 19, 1984, but on or 
before June 19, 1986, is subject to the following 
standards: 

(1) Coal-fired affected facilities having a heat 
input capacity between 29 and 73 MW (100 and 
250 million Btu/hour), inclusive, are subject to the 
particulate matter and nitrogen oxides standards 
under this subpart. 

(2) Coal·fired affected facilities having a heat 
input capacity greater than 73 MW (250 million 
Btu/hour) and meeting the applicability require· 
ments under subpart D (Standards of performance 
for fossil-fuel. fired steam generators; § 60.40) are 
subject to the particulate matter and nitrogen ox· 
ides standards under this subpart and to the sulfur 
dioxide standards under subpart D (§ 60.43). 

(3) Oil·fired affected facilities having a heat 
input capacity between 29 and 73 MW (I 00 and 
250 million Btu/hour), inclusive, are subject to the 
nitrogen oxides standards under this subpart. 

(4) QiJ.fired affected facilities having a heat 
input capacity greater than 73 MW (250 million 
Btu/hour) and meeting the applicability require
ments under subpart D (Standards of performance 
for fossil-fuel.fired steam generators; § 60.40) are 
also subject to the nitrogen oxides standards under 
this subpart and the particulate matter and sulfur 
dioxide standards under subpart D (§ 60.42 and 
§ 60.43). 

(c) Affected facilities which also meet the appli
cability requirements under subpart J (Standards of 
performance for petroleum refineries; §60.104) are 
subject to the particulate matter and nitrogen ox
ides standards under this subpart and the sulfur di
oxide standards under subpart J (§ 60.104). 

(d) Affected facilities which also meet the appli
cability requirements under subpart E (Standards 
of performance for incinerators; § 60.50) are sub· 

ject to the nitrogen oxides and particulate matter 
standards under this subpart. 

(e) Steam generating units meeting the applica• 
bility requirements under subpart Da (Standards of 
performance for electric utility steam generating 
units; § 60.40a) are not subject to this subpart. 

(f) Any change to an existing steam generating 
unit for the sole purpose of combusting gases con· 
taining TRS as defined under § 60.281 is not con· 
sidered a modification under § 60.14 and the steam 
generating unit is not subject to this subpart. 

(g) In delegating implementation and enforce· 
ment authority to a State under section lll(c) of 
the Act, the following authorities shall be retained 
by the Administrator and not transferred to a State. 

(I) Section 60.44b(f). 
(2) Section 60.44b(g). 
(3) Section 60.49b(a)(4). 

§60.41b Definitions. 

As used in this subpart, all terms not defined 
herein shall have the meaning given them in the 
Act and in subpart A of this part. 

Annual capacity factor means the ratio between 
the actual .heat input to a steam generating unit 
from the fuels listed in § 60.42b(a), § 60.43b(a), or 
§ 60.44b(a), as applicable, during a calendar year 
and the potential heat input to the steam generat· 
ing unit had it been operated for 8,760 hours dur· 
ing a calendar year at the maximum steady state 
design heat input capacity. In the case of steam 
generating units that are rented or leased, the ac
tual heat input shall be determined based on the 
combined heat input from all operations of the af. 
fected facility in a calendar year. 

Byproduct/waste means any liquid or gaseous 
substance produced at chemical manufacturing 
plants or petroleum refineries (except natural gas, 
distillate oil, or residual oil) and combusted in a 
steam generating unit for heat recovery or for dis
posal. Gaseous substances with carbon dioxide 
levels greater than 50 percent or carbon monoxide 
levels greater than I 0 percent are not byproduct/ 
waste for the purposes of this subpart. 

Chemical manufacturing plants means industrial 
plants which are classified by the Department of 
Commerce under Standard Industrial Classification 
(SIC) Code 28. 

Coal means all solid fuels classified as anthra· 
cite, bituminous, subbituminous, or lignite by the 
American Society of Testing and Materials in 
ASTM 0388-77, Standard Specification for Clas
sification of Coals by Rank (IBR-see § 60.17), 
coal refuse, and petroleum coke. Coal·derived syn· 
thetic fuels, including but not limited to solvent re
fined coal, gasified coal, coal·oil mixtures, and 
coal-water mixtures, are also included in this defi· 
nition for the purposes of this subpart. 
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Coal refuse means any byproduct of coal min
ing or coal cleaning operations with an ash content 
greater than 50 percent, by weight, and a heating 
value less than 13,900 kJ/kg (6,000 Btullb) on a 
dry basis. 

Combined cycle system means a system in 
which a separate source, such as a gas turbine, in
ternal combustion engine, kiln, etc., provides ex
haust gas to a heat recovery steam generating unit. 

Conventional technology means wet flue gas 
desulfurization (FGD) technology, dry FGD tech
nology, atmospheric fluidized bed combustion 
technology, and oil ~ydrodesulfurization tech
nology. 

Distillate oil means fuel oils that contain 0.05 
weight percent nitrogen or less and comply with 
the specifications for fuel oil numbers 1 and 2, as 
defined by the American Society of Testing and 
Materials in ASTM 0396-78, Standard Specifica
tions for Fuel Oils (incorporated by reference-see 
§60.17). 

Dry flue gas desulfurization technology means a 
sulfur dioxide control system that is located down
stream of the steam generating unit and removes 
sulfur oxides from the combustion gases of the 
steam generating unit by contacting the combus
tion gases with an alkaline slurry or solution and 
forming a dry powder materia'!. This definition in
cludes devices where the dry powder material is 
subsequently converted to another form. Alkaline 
slurries or solutions used in dry flue gas desulfuri
zation technology include but are not limited to 
lime and sodium. 

Uuct burner means a device that combusts fuel 
and that is placed in the exhaust duct from another 
source, such as a stationary gas turbine, internal 
combustion engine, kiln, etc., to allow the firing of 
additional fuel to heat the exhaust gases before the 
exhaust gases enter a heat recovery steam generat
ing unit. 

Emerging technology means any sulfur dioxide 
control system that is not defined as a conven
tional technology under this section, and for which 
the owner or operator of the facility has applied 
to the Administrator and received approval to op
erate as an emerging technology under 
§ 60.49b(a)(4). 

Federally enforceable means all limitations and 
conditions that are enforceable by the Adminis
trator, including the requirements of 40 CFR parts 
60 and 61, requirements within any applicable 
State Implementation Plan, and any permit require
ments established under 40 CFR 52.21 or under 40 
CFR 51.18 and 40 CFR 51.24. 

Fluidized bed combustion technology means 
combustion of fuel in a bed or series of beds (in
cluding but not limited to bubbling bed units and 
circulating bed units) of limestone aggregate (or 
other sorbenr materials) in which these materials 
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are forced upward by the flow of combustion air 
and the gaseous products ·of combustion. 

Fuel pretreatment means a process that removes 
a portion of the sulfur in a fuel before combustion 
of the fuel in a steam generating unit. 

Full capacity means operation of the steam gen
erating unit at 90 percent or more of the maximum 
steady-state design heat input capacity. 

Heat input means heat derived from combustion 
of fuel in a steam generating unit and does not in
clude the heat input from preheated combustion 
air, recirculated flue gases, or exhaust gases from 
other sources, such as gas turbines, internal com
bustion engines, kilns, etc. 

Heat release rate means the steam generating 
unit design heat input capacity (in MW or Btu/ 
hour) divided by the furnace volume (in cubic me
ters or cubic feet); the furnace volume is that vol
ume bounded by the front furnace wall where the 
burner is located, the furnace side waterwall, and 
extending to the level just below or in front of the 
first row of convection pass tubes. 

Heat transfer medium means any material that 
is used to transfer heat from one point to another 
point. 

High heal release rate means a heat release rate 
greater than 730,000 J/sec-m3 (70,000 Btulhour
ft3). 

Lignite means a type of coal classified as lignite 
A or lignite B by the American Society of Testing 
and Materials in ASTM 0388-77, Standard Speci
fication for Classification of Coals by Rank 
(IBR-see § 60.17). 

Low heat release rilte means a heat release rate 
of 730,000 J/sec-mJ (70,000 Btu/hour-ftJ) or less. 

Mass-feed stoker steam generating unit means a 
steam generating unit where solid fuel is intro
duced directly into a retort or is fed directly onto 
a grate where it is combusted. 

Maximum heat input capacity means the ability 
of a steam generating unit to combust a stated 
maximum amount of fuel on a steady state basis, 
as determined by the physical design and charac
teristics of the steam generating unit. 

Municipal-type solid waste means refuse, more 
than 50 percent of which is waste consisting of a 
mixture of paper, wood, yard wastes, food wastes, 
plastics, leather, rubber, and other combustible ma
terials, and noncombustible materials such as glass 
and rock. 

Natural gas means (I) a naturally occurring 
mixture of hydrocarbon and nonhydrocarbon gases 
found in geologic fonnations beneath the earth's 
surface, of which the principal constituent is meth
ane; or (2) liquid petroleum gas, as defined by the 
American Society for Testing and Materials in 
ASTM 01835-82, "Standard Specification for 
Liquid Petroleum Gases" (IBR-see § 60.17). 



Noncontinental area means the State of Hawaii, 
the Virgin Islands, Guam, American Samoa, the 
Commonwealth of Puerto Rico, or the Northern 
Mariana Islands. 

Oil means crude oil or petroleum or a liquid 
fuel derived from crude oil or petroleum, including 
distillate and residual oil. 

Petroleum refinery means industrial plants as 
classified by the Department of Commerce under 
Standard Industrial Classification (SIC) Code 29. 

Potential sulfur dioxide emission rate means the 
theoretical sulfur diox.ide emissions (ng/J, lb/mil
lion Btu heat input) that would result from com
busting fuel in an uncleaned state and without 
using emission control systems. 

Process heater means a device that is primarily 
used to heat a material to initiate or promote a 
chemical reaction in which the material partici
pates as a reactant or catalyst. 

Pulverized coal-fired steam generating unit 
means a steam generating unit in which pulverized 
coal is introduced into an air stream that carries 
the coal to the combustion chamber of the steam 
generating unit where it is fired in suspension. 
This includes both conventional pulverized coal
fired and micropulverized coal-fired steam gener
ating units. 

Residual oil means crude oil, fuel oil numbers 
1 and 2 that have a nitrogen content greater than 
0.05 weight percent, and all fuel oil numbers 4, 5 
and 6, as defined by the American Society of 
Testing and Materials in ASTM 0396-78, Stand
ard Specifications for Fuel Oils (IBR-see 
§60.17). 

Spreader stoker steam generating unit means a 
steam generating unit in which solid fuel is intro
duced to the combustion zone by a mechanism 
that throws the fuel onto a grate from above. 
Combustion takes place both in suspension and on 
the grate. 

Steam generating unit means a device that com
busts any fuel or byproduct/waste to produce 
steam or to heat water or any other heat transfer 
medium. This term includes any municipal-type 
solid waste incinerator with a heat recovery steam 
generating unit or any steam generating unit that 
combusts fuel and is part of a cogeneration system 
or a combined cycle system. This term does not 
include process heaters as they are defined in this 
subpart. 

Steam generating unit operating day means a 
24-hour period between 12:00 midnight and the 
following midnight during which any fuel is com
busted at any time in the steam generating unit. It 
is not necessary for fuel to be combusted continu
ously for the entire 24-hour period. 

Very low sulfur oil means an oil that contains 
no more than 0.5 weight percent sulfur or that, 
when combusted without sulfur diox.ide emission 
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control, has a sulfur diox.ide emission rate equal to 
or less than 215 ng/J (0.5 lb/million Btu) heat 
input. 

Wet flue gas desulfurization technology means a 
sulfur diox.ide control system that is located down
stream of the steam generating unit and removes 
sulfur ox.ides from the combustion gases of the 
steam generating unit by contacting the combus
tion gas with an alkaline slurry or solution and 
forming a liquid material. This definition applies 
to devices where the aqueous liquid material prod
uct of this contact is subsequently converted to 
other forms. Alkaline reagents used in wet flue gas 
desulfurization technology include, but are not 
limited to, lime, limestone, and sodium. 

Wet scrubber system means any emission con
trol device that mixes an aqueous stream or slurry 
with the ex.haust gases from a steam generating 
unit to control emissions of particulate matter or 
sulfur diox.ide. 

Wood means wood, wood residue, bark, or any 
derivative fuel or residue thereof, in any form, in
cluding, but not limited to: sawdust, sanderdust, 
wood chips, scraps, slabs, millings, shavings, and 
processed pellets made from wood or other. forest 
residues. 

(52 FR 47842. Dec. 16, 1987. as amended at 54 FR 
51819, Dec. 18, 1989] 

§ 60.42b Standard for sulfur dioxide. 

(a) Ex.cept as provided in paragraphs (b), (c), 
(d), or (j) of this section, on and after the date on 
which the performance test is completed or re
quired to be completed under § 60.8 of this part, 
whichever date comes first, no owner or operator 
of an affected facility that combusts coal or oil 
shall cause to be discharged into the atmosphere 
any gases that contain sulfur diox.ide in ex.cess of 
lO percent (0.10) of the potential sulfur dioxide 
emission rate (90 percent reduction) and that con
tain sulfur diox.ide in ex.cess of the emission limit 
determined according to the following formula: 

E_,=(K,.H .. +KtJlb)/(Ha+H~:>) 

where: 
E .• is the sulfur dioxide emission limit, in ng/J or lb/mil-

lion Btu heat input. 
Ka is 520 ng/J (or 1.2 1b/million Btu), 
Kb is 340 ng/J (or 0.80 lb/million Btu), 
Ha is the heat input from the combustion of coa1, in J 

(million Btu), 
H~:~ is the heat input from the combustion of oil, in J (mil-

lion Btu). 

Only the heat input supplied to the affected facil
ity from the combustion of coal and oil is counted 
under this section. No credit is provided for the 
heat input to the affected facility from the com
bustion of natural gas, wood, municipal-type solid 
waste, or other fuels or heat input to the affected 
facility from ex.haust gases from another source, 
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such as gas turbines, internal combustion engines, 
kilns, etc. 

(b) On and after the date on which the perform
ance test is completed or required to be completed 
under § 60.8' of this part, whichever comes first, no 
owner or operator of an affected facility that com
busts coal refuse alone in a fluidized bed combus
tion steam generating unit shall cause to be dis
charged into the atmosphere any gases that contain 
sulfur dioxide in excess of 20 percent of the po
tential sulfur dioxide emission rate (80 percent re
duction) and that contain sulfur dioxide in excess 
of 520 ng/J (1.2 lb/million Btu) heat input If coal 
or oil is fired with coal refuse, the affected facility 
is subject to paragraph (a) or (d) of this section, 
as applicable, 

(c) On and after the date on which the perform
ance test is completed or is required to be com
pleted under § 60.8 of this part, whichever comes 
first, no owner or operator of an affected facility 
that combusts coal or oil, either alone or in com
bination with any other fuel, and that uses an 
emerging technology for the control of sulfur di
oxide emissions, shall cause to be discharged into 
the atmosphere any gases that contain sulfur diox
ide in excess of 50 percent of the potential sulfur 
dioxide emission rate (50 percent reduction) and 
that contain sulfur dioxide in excess of the emis
sion limit determined according to the following 
formula: 

E:.=(KcHc+K.!Hd)/Hc+H..t) 
where: 
E, is the sulfur dioxide emission limit, expressed in ng/ 

J ·(l!J/Illilliun Btu) h!!aL Input, 
Kc is 260 ng/J (0.60 lb/million Btu), 
Kd is 170 ng/J (0.40 lb/million Btu), 
He is the heat input from the combustion of coal, J (mil

lion Btu), 
Hd is the heat input from the combustion of oil, J (million 

Btu). 

Only the heat input supplied to the affected facil
ity from the combustion of coal and oil is counted 
under this section. No credit is provided for the 
heat input to the affected facility from the com
bustion of natural gas, wood, municipal-type solid 
waste, or other fuels, or from the heat input to the 
affected facility from exhaust gases from another 
source, such as gas turbines, internal combustion 
engines, kilns, etc. 

(d) On and after the date on which the perform
ance test is completed or required to be completed 
under § 60.8 of this part, whichever comes first, no 
owner or operator of an affected facility listed in 
paragraphs (d) (1), (2), or (3) of this section shall 
cause to be discharged into the atmosphere any 
gases that contain sulfur dioxide in excess of 520 
ng/J (1.2 lb/million Btu) heat input if the affected 
facility combusts coal, or 215 ng/J (0.5 Ib/million 
Btu) heat input if the affected facility com busts oil 
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other than very low sulfur oil. Percent reduction 
requirements are not applicable to affected facili
ties under this paragraph. 

(1) Affected facilities that have an annual ca
pacity factor for coal and oil of 30 percent (0.30) 
or less and are subject to a Federally enforceable 
permit limiting the operation of the affected facil
ity to an annual capacity factor for coal and oil of 
30 percent (0.30) or less; 

(2) Affected facilities located in a 
noncontinental area; or 

(3) Affected facilities combusting coal or oil, 
alone or in combination with any other fuel, in a 
duct burner as part of a combined cycle system 
where 30 percent (0.30) or less of the heat input 
to the steam generating unit is from combustion of 
coal and oil in the duct burner and 70 percent 
(0. 70) or more of the heat input to the steam gen
erating unit is from the exhaust gases entering the 
duct burner. 

(e) Except as provided in paragraph (f) of this 
section, compliance with the emission limits, fuel 
oil sulfur limits, and/or percent reduction require
ments under this section are determined on a 30-
day rolling average basis. 

(f) Except as provided in paragraph G)(2) of this 
section, compliance with the emission limits or 
fuel oil sulfur limits under this section is deter
mined on a 24-hour average basis for affected fa~ 
cilities that (1) have a Federally enforceable per· 
mit limiting the annual capacity factor for oil to 
10 percent or less, (2) combust only very low sul
fur oil, and (3) do not combust any other fuel. 

(g) Except as provided in p<uagtavh (i) uf this 
section, the sulfur dioxide emission limits and per~ 
cent reduction requirements under this section 
apply at all times, including periods of startup, 
shutdown, and malfunction. 

(h) Reductions in the potential sulfur dioxide 
emission rate through fuel pretreatment are not 
credited toward the percent reduction requirement 
under paragraph (c) of this section unless: 

(1) Fuel pretreatment results in a 50 percent or 
greater reduction in potential sulfur dioxide emis
sions and 

(2) Emissions from the pretreated fuel (without 
combustion or post combustion sulfur dioxide con
trol) are equal to or less than the emission limits 
specified in paragraph (c) of this section. 

(i) An affected facility subject to paragraph (a), 
(b), or (c) of this section may combust very low 
sulfur oil or natural gas when the sulfur dioxide 
control system is not being operated because of 
malfunction or maintenance of the sulfur dioxide 
control system. 

G) Percent reduction requirements are not appli
cable to affected facilities combusting only very 
low sulfur oil. The owner or operator of an af
fected facility combusting ·very low sulfur oil shall 



demonstrate that the oil meets the definition of 
very low sulfur oil by: (1) Following the perform
ance testing procedures as described in § 60.45b(c) 
or § 60.45b(d), and following the monitoring pro
cedures as described in § 60.47b(a) or § 60.47b(b) 
to determine sulfur dioxide emission rate or fuel 
oil sulfur content; or (2) maintaining fuel receipts 
as described in § 60.49b(r). 

[52 FR 47842, Dec. 16. 1987, as amended at 54 FR 
51819, Dec. 18, 1989] 

§60.43b Standard for particulate mat
ter. 

(a) On and after the date on which the initial 
performance test is completed or is required to be 
completed under § 60.8 of this part, whichever 
comes first, no owner or operator of an affected 
facility which combusts coal or combusts mixtures 
of coal with other fuels, shall cause to be dis
charged into the atmosphere from that affected fa
cility any gases that contain particulate matter in 
excess of the following emission limits: 

(1) 22 ng!J (0.05 lb/million Btu) heat input, 
(i) If the affected facility combusts only coal, or 
(ii) If the affected facility combusts coal and 

other fuels and has an annual capacity factor for 
the other fuels of I 0 percent (0.1 0) or less. 

(2) 43 ng/J (0.10 lb/million Btu) heat input if 
the affected facility combusts coal and other fuels 
and has an annual capacity factor for the other 
fuels greater than 10 percent (0.10) and is subject 
to a federally enforceable requirement limiting op
eration of the affected facility to an annual capac
ity factor greater than 10 percent (0.10) for fuels 
other than coal. 

(3) 86 ng!J (0.20 lb/million Btu) heat input if 
the affected facility combusts coal or coal and 
other fuels and 

(i) Has an annual capacity factor for coal or 
coal and other fuels of 30 percent (0.30) or less, 

(ii) Has a maximum heat input capacity of 73 
MW (250 million Btu/hour) or less, 

(iii) Has a federally enforceable. requirement 
limiting operation of the affected facility to an an
nual capacity factor of 30 percent (0.30) or less 
for coal or coal and other solid fuels, and 

(iv) Construction of the affected facility com
menced after June 19, 1984, and before November 
25, 1986. 

(b) On and after the date on which the perform
ance test is completed or required to be completed 
under 60.8 of this part, whichever date comes first, 
no owner or operator of an affected facility that 
combusts oil (or mixtures of oil with other fuels) 
and uses a conventional or emerging technology to 
reduce sulfur dioxide emissions shall cause to be 
discharged into the atmosphere from that affected 
facility any gases that contain particulate matter in 
excess of 43 ng!J (0.10 lb/million Btu) heat input. 
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(c) On and after the date on which the initial 
performance test is completed or is required to be 
completed under § 60.8 of this part, whichever 
date comes first, no owner or operator of an af
fected facility that combusts wood, or wood with 
other fuels, except coal, shall cause to be dis
charged from that affected facility any gases that 
contain particulate matter in excess of the follow
ing emission limits: 

(I) 43 ng/J (0.10 lb/million Btu) heat input if 
the affected facility has an annual capacity factor 
greater than 30 percent (0.30) for wood. 

(2) 86 ng/J (0.20 lb/million Btu) heat input if 
(i) The affected facility has an annual capacity 

factor of 30 percent (0.30) or less for wood, 
(ii) Is subject to a federally enforceable require

ment limiting operation of the affected facility to 
an annual capacity factor of 30 percent (0.30) or 
less for wood, and 

(iii) Has·a maximum heat input capacity of 73 
MW (250 million Btu/hour) or less. 

(d) On and after the date on which the initial 
performance test is completed or is required to be 
completed under § 60.8 of this part, whichever 
date comes first, no owner or operator of an af
fected facility that combusts municipal-type solid 
waste or mixtures of municipal-type solid waste 
with other fuels, shall cause to be discharged into 
the atmosphere from that affected facility any 
gases that contain particulate matter in excess of 
the following emission limits: 

(l) 43 ng!J (0.10 lb/million Btu) heat input, 
(i) If the affected facility combusts only munici

pal-type solid waste, or 
(ii) If the affected facility combusts municipal

type solid waste and other fuels and has an annual 
capacity factor for the other fuels of I 0 percent 
(0.1 0) or less. 

(2) 86 ng!J (0.20 lb/million Btu) heat input if 
the affected facility combusts municipal-type solid 
waste or municipal-type solid waste and other 
fuels; and 

(i) Has an annual capacity factor for municipal
type solid waste and other fuels of 30 percent 
(0.30) or less, 

(ii) Has a maximum heat input capacity of 73 
MW (250 million Btu/hour) or less, 

(iii) Has a federally enforceable requirement 
limiting operation of the affected facility to an an
nual capacity factor of 30 percent (0.30) for mu
nicipal-type solid waste, or municipal-type solid 
waste and other fuels, and 

(iv) Construction of the affected facility com
menced after June 19, 1984, but before November 
25, 1986. 

(e) For the· purposes of this section, the annual 
capacity factor is determined by dividing the ac
tual heat input to the steam generating unit during 
the calendar year from the combustion of coal, 
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wood, or municipal-type solid waste, and other 
fuels, as applicable, by the potential heat input to 
the steam generating unit if the steam generating 
unit had been operated for 8,760 hours at the max
imum design heat input capacity. 

(f) On and after the date on which the initial 
performance test is completed or is required to be 
completed under 60.8 of this part, whichever date 
comes first, no owner or operator of an affected 
facility that combusts coal, oil, wood, or mixtures 
of these fuels with any other fuels shall cause to 
be discharged into the atmosphere any gases that 
exhibit greater than 20 percent opacity (6-minute 
average), except for one 6-minute period per hour 
of not more than 27 percent opacity. 

(g) The particulate matter and opacity standards 
apply at all times, except during periods of startup, 
shutdown or malfunction. 

[52 FR 47842, Dec. 16. 1987, as amended at 54 FR 
51819, Dec. 18, 1989] 

§ 60.44b Standard for nitrogen oxides. 
(a) Except as provided under paragraph (k) of 

this section, on and after the date on which the 
initial performance test is completed or is required 
to be completed under § 60.8 of this part, which
ever date comes first, no owner or operator of an 
affected facility that is subject to the provisions of 
this section and that combusts only coal, oil, or 
natural gas shall cause to be discharged into the 
atmosphere from that affected facility any gases 
that contain nitrogen oxides (expressed as N02) in 
excess of the following emission limits: 

FueVSteam generating unit type 

(1) Natural gas and distillate oil, except (4): 
(i) low heal release rate .................... . 
(ii) High heat release rate ........................ . 

(2) Residual oil: 
(i) Low heat release rate .......... .. 
(ii) High heat release rate .. 

(3) Coal: 
(i) Mass-feed stoker ............................... . 
(ii) Spreader stoker and fluidized bed com-

bustion ................................................ . 
(iii) Pulverized coal ................................. . 
(iv) Lignite, except (v) ............................... . 
(v) Lignite mined in North Dakota, South 

Dakota, or Montana and combusted in a 
slag tap furnace ..... 

(vi) Coal-derived synthP.tir: fuP.Is 
(4) Duct burner used in a combined cycle 

system: 
(i) Natural gas and distillate oil 
(ii) Residual oil ......... 

Nitrogen oxide 
emission limits 
ng/J (lb/mil!ion 

Btu) (ex
pressed as 
N02) heat 

input 

43 (0.10) 
86 (0.20) 

130 (0.30) 
170 (0.40) 

210 (0.50) 

260 (0.60) 
300 (0.70) 
260 (0.60) 

340 (0.80) 
210 (0.50) 

86 (0.20) 
170 (0.40) 

(b) Except as provided under paragraph (k) of 
this section, on and after the date on which the 
initial pert:ormance test is comPleted or is required 
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to be completed under § 60.8 of this part, which
ever date comes first, no owner or operator of an 
affected facility that simultaneously combusts mix
tures of coal, oil, or natural gas shall cause to be 
discharged into the atmosphere from that affected 
facility any gases that contain nitrogen oxides in 
excess of a limit determined by use of the follow
ing formula: 

En=[(ELgo H~:o)+(ELm Hro)+(ELc Hc)]/(Hgu+Hro+Hc) 

where: 

En is the nitrogen oxides emission limit (expressed as 
N02), ng/J (lb/million Btu) 

ELgo is the appropriate emission limit from paragraph 
(a)(l) for combustion of natural gas or distillate oil, 
ng!J (ib/million Btu) 

Hgo is the heat input from combustion of natural gas or 
distillate oil, 

EL,o is the appropriate emission limit from paragraph 
(a)(2) for combustion of residual oil. 

Hro is the heat input from combustion of residual oil, 
ELc is the appropriate emission limit from paragraph 

(a)(3) for combustion of coal, and 
He is the heat input from combustion of coal. 

(c) On and after the date on which the initial 
performance test is completed or is required to be 
completed under § 60.8 of this part, whichever 
comes first, no owner or operator of an affected 
facility that simultaneously combusts coal or oil, 
or a mixture of these fuels with natural gas, and 
wood, municipal-type solid waste, or any other 
fuel shall cause to be discharged into the atmos
phere any gases that contain nitrogen oxides in ex
cess of the emission limit for the coal or oil, or 
mixture of these fuels with natural gas combusted 
in the affected facility, as detennined pursuant to 
paragraph (a) or (b) of this section, unless the af
fected facility has an annual capacity factor for 
coal or oil, or mixture of these fuels with natural 
gas of 10 percent (0.10) or less and is subject to 
a federally enforceable requirement that limits op
eration of the facility to an annual capacity factor 
of 10 percent (0.10) or les·s for coal, oil, or a mix
ture of these fuels with natural gas. 

(d) On and after the date on which the initial 
perfonnance test is completed or is required to be 
completed under § 60.8 of this part, whichever 
date comes first, no owner or operator of an af
feCted facility that simultaneously combusts natu
ral gas with wood, municipal-type solid waste, or 
other solid fuel, except coal, shall cause to be dis
charged into the atmosphere from that affected fa
cility any gases thnt contain nitrogen oxides in ex
cess of 130 ng/J (0.30 lb/million Btu) heat input 
unless the affected facility has an annual capacity 
factor for natural gas of I 0 percent (0.1 0) or less 
and is subject to a federally enforceable require
ment that limits operation of the affected facility 
to an annual capacity factor of 10 percent (0.10) 
or less for natural gas. 



(e) On and after the date on which the initial 
performance test is completed or is required to be 
completed under § 60.8 of this part, whichever 
date comes first, no owner or operator of an af
fected facility that simultaneously combusts coal, 
oil, or natural gas with byproduct/waste shall 

cause to be discharged into the atmosphere from 
that affected facility any gases that contain nitro

gen oxides in excess of an emission limit deter
mined by the following formula unless the af
fected facility has an annual capacity factor for 
coal, oil, and natural gas of I 0 percent (0.1 0) or 
less and is subject to a federally enforceable re
quirement which limits operation of the affected 
facility to an annual capacity factor of 10 percent 
(0.10) or less: 

En=[(ELgo Hgo)+(EL," Hro)+ (El.c H~)J/(Hgo+Hro+Hc) 

where: 

En is the nitrogen oxides emission limit (expressed as 
N02), ng/J (lb/million Btu) 

ELgo is the appropriate emission limit from paragraph 
(a)(l) for combustion of natural gas or distillate oil, 
ng/J (lb/million Btu). 

Hgo is the heat input from combustion of natural gas, dis
tillate oil and gaseous byproduct/waste, ng/J (lb/mil

lion Btu). 
ELro is the appropdate emission limit from paragraph 

(a)(2) for combustion of residual oil, ng/J (lb/million 
Btu) 

Hro is the heat input from combustion of residual oil and/ 

or liquid byproduct/waste. 
EL.:: is the appropriate emission limit from paragraph 

(a)(3) for combustion of coal, and 
He is the heat input from combustion of coal. 

(f) Any owner or operator of an affected facility 
that combusts byproduct/waste with either natural 
gas or oil may petition the Administrator within 
180 days of the initial startup of the affected facil
ity to establish a nitrogen oxides emission limit 

which shall apply specifically to that affected fa
cility when the byproduct/waste is combusted. The 
petition shall include sufficient and appropriate 
data, as determined by the Administrator, such as 
nitrogen oxides emissions from the affected facil
ity, waste composition (including nitrogen con
tent), and combustion conditions to allow the Ad
ministrator to confirm that the affected facility is 
unable to comply with the emission limits in para
graph (e) of this section and to determine the ap

propriate emission limit for the affected facility. 
(I) Any owner or operator of an affected facil

ity petitioning for a facility-specific nitrogen ox
ides emission limit under this section shall: 

(i) Demonstrate compliance with the emission 
limits for natural gas and distillate oil in paragraph 
(a)(l) of this section or for residual oil in para
graph (a)(2) of this section, as appropriate, by con
ducting a 30-day performance test as provided in 
§ 60.46b(e). During the performance test only nat-
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ural gas, distillate oil, or residual oil shall be com
busted in the affected facility; and 

(ii) Demonstrate that the affected facility is un

able to comply with the emission limits for natural 
gas and distillate oil in paragraph (a)(l) of this 
section or for residual oil in paragraph (a)(2) of 
this section, as appropriate, when gaseous or liquid 
byproduct/waste is combusted in the affected facil
ity under the same conditions and using the same 
technological system of emission reduction applied 
when demonstrating compliance under paragraph 
(f)(l)(i) of this section. 

(2) The nitrogen oxides emission limits for nat
ural gas or distillate oil in paragraph (a)(l) of this 
section or for residual oil in paragraph (a)(2) of 
this section, as appropriate, shall be applicable to 
the affected facility until and unless the petition is 
approved by the Administrator. If the petition is 
approved by the Administrator, a facility-specific 
nitrOgen oxides emission limit will be established 
at the nitrogen oxides emission level achievable 
when the affected facility is combusting oil or nat
ural gas and byproduct/waste in a manner that the 
Administrator determines to be consistent with 
minimizing nitrogen oxides emissions. 

(g) Any .owner or operator of an affected facil
ity that combusts hazardous waste (as defined by 
40 CFR part 261 or 40 CFR part 761) with natural 
gas or oil may petition the Administrator within 
180 days of the initial startup of the affected facil
ity for a waiver from compliance with the nitrogen 
oxides emission limit which applies specifically to 
that affected facility. The petition must include 
sufficient and appropriate data, as determined by 
the Administrator, on nitrogen oxides emissions 
from the affected facility, waste destruction effi
ciencies, waste composition (including nitrogen 
content), the quantity of specific wastes to be 
combusted and combustion conditions to allow the 
Administrator to determine if the affected facility 
is able to comply with the nitrogen oxides emis
sion limits required by this section. The owner or 
operator of the affected facility shall demonstrate 
that when hazardous waste is combusted in the af
fected facility, thermal destruction efficiency re

quirements for hazardous waste specified in an ap
plicable federally enforceable requirement preclude 
compliance with the nitrogen oxides emission lim
its of this section. The nitrogen oxides emission 
limits for natural gas or distillate oil in paragraph 

(a)(l) of this section or for residual oil in para
graph (a)(2) of this section, as appropriate, are ap
plicable to the affected facility until and unless the 
petition is approved by the Administrator. (See 40 

CFR 761.70 for regulations applicable to the incin
eration of materials containing polychlorinated 
biphenyls (PCB's).) 

(h) For purposes of paragraph (i) of this section, 
the nitrogen oxide standards under this section 
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apply at all times including periods of startup, 
shutdown, or malfunction. 

(i) Except as provided under paragraph (j) of 
this section, compliance with the emission limits 
under this section is determined on a 30-day roll
ing average basis. 

(j) Compliance with the emission limits under 
this section is determined on a 24-hour average 
basis for the initial performance test and on a 3-
hour average basis for subsequent performance 
tests for any affected facilities that: 

(1) Combust, alone or in combination, only nat
ural gas, distillate oil, or residual oil with a nitro
gen content of 0.30 weight percent or less~ 

(2) Have a combined annual capacity factor- of 
I 0 percent or less for natural gas, distillate oil, and 
residual oil with a nitrogen content of 0.30 weight 
percent or less; and 

(3) Are subject to a Federally enforceable re
quirement limiting operation of the affected facil
ity to the firing of natural gas, distillate oil, and/ 
or residual oil with a nitrogen content of 0.30 
weight percent or less and limiting operation of 
the affected facility to a combined annual capacity 
factor of 10 percent or less for natural gas, dis
tillate oil, and residual oil and a nitrogen content 
of 0.30 weight percent or less. 

(k) Affected facilities that meet the criteria de
scribed in paragraphs G) (1), (2), and (3) of this 
section, and that have a heat input capacity of 73 
MW (250 million Btu/hour) or less, are not subject 
to the nitrogen oxides emission limits under this 
section. 

!52 FR 47842, Dec. 16, 1987, as amended at 54 FR 
51825, Dec. 18, 1989] 

§ 60.45b Compliance and performance 
test methods and procedures for 
sulfur dioxide. 

(a) The sulfur dioxide emission standards under 
§ 60.42b apply at all times. 

(b) In conducting the performance tests required 
under § 60.8, the owner or operator shall use the 
methods and procedures in appendix A of this part 
or the methods and procedures as specified in this 
section, except as provided in § 60.8(b ). Section 
60.8(f) does not apply to this section. The 30-day 
notice required in § 60.8(d) applies only to the ini
tial performance test unless otherwise specified by 
the Administrator. 

(c) The owner or operator of an affected facility 
shall conduct performance tests to determine com
pliance with the percent of potential sulfur dioxide 
emission rate (% P5) and the sulfur dioxide emis
sion rate (Es) pursuant to § 60.42b following the 
procedures listed below, except as provided under 
paragraph (d) of this section. 

(I) The initial performance test shall be con
ducted over the first 30 consecutive operating days 
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of the steam generating unit. Compliance with the 
sulfur dioxide standards shall be determined using 
a 30-day average. The first operating day included 
in the initial performance test shall be scheduled 
within 30 days after achieving the maximum pro
duction rate at which the affected facility will be 
operated, but not later than 180 days after initial 
startup of the facility. 

(2) If only coal or only oil is combusted, the 
following procedures are used: 

(i) The procedures in Method 19 are used to de
termine the hourly sulfur dioxide emission rate 
(Eho) and the 30-day average emission rate (Ea0 ). 

The hourly averages used to compute the 30-day 
averages are obtained from the continuous emis
sion monitoring system of§ 60.47b (a) or (b). 

(ii) The percent of potential sulfur dioxide emis
sion rate (% Ps) emitted to the atmosphere is com· 
puted using the following formula: 

% P,=100 (1·% Rg/100)(1·% RJ100) 

where: 

% Rg is the sulfur dioxide removal efficiency of the con· 
trol device as detennined by Method 19, in percent. 

% Rr is the sulfur dioxide removal efficiency of fuel 
pretreatment as detennined by Method 19, in per· 
cent. 

(3) If coal or oil is combusted with other fuels, 
the same procedures required in paragraph (c)(2) 
of this section are used, except as provided in the 
following: 

(i) An adjusted hourly sulfur dioxide emission 
rate (Eha0

) is used in Equation 19-19 of Method 
19 to compute an adjusted 30-day average emis
sion rate (Eao0 ). The Eho is computed using the 
following formula: 

Eho"=lEho·Ew(l·X~<)l/Xk 

where: 
Ehoo is the adjusted hourly sulfur dioxide emission rate, 

ng/J (lb/million Btu). 
Eho is the hourly sulfur dioxide emission rate, ng!J (lb/ 

million Btu). 
Ew is the sulfur dioxide concentration in fuels other than 

coa1 and oil combusted in the affected facility, as de
termined by the fuel sampling and analysis proce· 
dures in Method 19, ng!J (lb/million Btu). The value 
Ew for each fuel lot is used for each hourly average 
during the time that the lot is being combusted. 

X~< is the fraction of total heat input from fuel combustion 
derived from coal, oil, or coal and oil. as detennined 
by applicable procedures in Method 19. 

(ii) To compute the percent of potential sulfur 
dioxide emission rate(% P,), an adjusted% Rg (% 
Rg0 ) is computed from the adjusted Eao0 from 
paragraph (b)(3)(i) of this section and an adjusted 
average sulfur dioxide inlet rate (Ea1°) using the 
following formula: 

% Rg0 =l00 (l.O•Eao0 1Eai0
) 



To compute Ea;0 , an adjusted hourly sulfur dioxide 

inlet rate (Eh;0 ) is used. The Eh;0 is computed 

using the foUowing formula: 

Eh;O::[Ehi •Ew(l ·Xk)l/Xk 

where: 
Eh;0 is the adjusted hourly sulfur dioxide inlet rate, ngl 

J (lb/million Btu). 
Ehi is the hourly sulfur dioxide inlet rate, ng!J (lbhnillion 

Btu). 

(4) The owner or operator of an affected facility 

subject to paragraph (b)(3) of this section does not 

have to measure parameters Ew or Xk if the owner 

or operator elects to assume that Xk=I.O. Owners 

or operators of affected facilities who assume 

Xk=l.O shall 
(i) Determine % Ps following the procedures in 

paragraph (c)(2) of this section, and 
(ii) Sulfur dioxide emissions (Es) are considered 

to be in compliance with sulfur dioxide emission 

. limits under § 60.42b. 
(5) The owner or operator of an affected facility 

that qualifies under the provisions of § 60.42b(d) 

does not have to measure parameters Ew or Xk 

under paragraph (b)(3) of this section if the owner 

or operator of the affected facility elects to meas~ 

ure sulfur dioxide emission rates of the coal or oil 

following the fuel sampling and analysis proce~ 

dures under Method 19. 
(d) Except as provided in paragraph (j}. the 

owner or operator of an affected facility that com~ 

busts only very low sulfur oil, has an annual ca

pacity factor for oil of 10 percent (0.10) or less, 

and is subject to a Federally enforceable require

ment limiting operation of the affected facility to 

an annual capacity factor for oil of 10 percent 

(0.1 0) or less shall: 
( 1) Conduct the initial performance test over 24 

consecutive steam generating unit operating hours 

at full load; 
(2) Determine compliance with the standards 

after the initial performance test based on the 

arithmetic average of the hourly emissions data 

during each steam generating unit operating day if 

a continuous emission measurement system 

(CEMS) is used, or based on a daily average if 

Method 6B or fuel sampling and analysis proce~ 

dures under Method 19 are used. 
(e) The owner or operator of an affected facility 

subject to § 60.42b(d)(1) shall demonstrate the 

maximum design capacity of the steam generating 

unit by operating the facility at maximum capacity 

for 24 hours. This demonstration will be made 

during the initial performance test and a subse

quent demonstration may be requested at any other 

time. If the 24~hour average firing rate for the af~ 

fected facility is less than the maximum design ca~ 

pacity provided by the manufacturer of the af

fected facility, the 24~hour average firing rate shall 

be used to determine the capacity utilization rate 
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for the affected facility, otherwise the maximum 

design capacity provided by the manufacturer is 

used. 
(f) For the initial performance test required 

under § 60.8, compliance with the sulfur dioxide 

emission limits and percent reduction requirements 

under § 60.42b is based on the average emission 

rates and the average percent reduction for sulfur 

dioxide for the first 30 consecutive steam generat

ing unit operating days, except as provided under 

paragraph (d) of this section. The initial perform~ 

ance test is the only test for which at least 30 days 

prior notice is required unless otherwise specified 

by the Administrator. The initial performance test 

is to be scheduled so that the first steam generat

ing unit operating day of the 30 successive steam 

generating unit operating days is completed within 

30 days after achieving the maximum production 

rate at which the affected facility will be operated, 

but not later than 180 days after initial startup of 

the facility. The boiler load during the 30-day pe~ 

riod does not have to be the maximum design 

load, but must be representative of future operat~ 

ing conditions and include at least one 24-hour pe

riod at full load. 
(g) After the initial performance test required 

under § 60.8, compliance with the sulfur dioxide 

emission limits and percent reduction requirements 

under § 60.42b is based on the average emission 

races and the average percent reduction for sulfur 

dioxide for 30 successive steam generating unit 

operating days, except as provided under para~ 

graph (d). A separate perfonnance test is com~ 

pleted at the end of each steam generating unit op~ 

erating day after the initial performance test, and 

a new 30~day average emission rate and percent 

reduction for sulfur dioxide are calculated to show 

compliance with the standard. 
(h) Except as provided under paragraph (i) of 

this section, the owner or operator of an affected 

facility shall use all valid sulfur dioxide emissions 

data in calculating % P s and Eho under paragraph 

(c), of this section whether or not the minimum 

emissions data requirements under § 60.46b are 

achieved. All valid emissions data, including valid 

sulfur dioxides emission data collected during pe

riods of startup, shutdown and malfunction, shall 

be used in calculating % P s and Eho pursuant to 

paragraph (c) of this section. 
(i) During periods of malfunction or mainte~ 

nance of the sulfur dioxide control systems when 

oil is combusted as provided under § 60.42b(i), 

emission data are not used to calculate % P & or E,. 

under § 60.42b (a), (b) or (c), however, the emis~ 

sions data are used to determine compliance with 

the emission limit under § 60.42b(i). 

G) The owner or operator of an affected facility 

that combusts very low sulfur oil is not subject to 

the compliance and performance testing require~ 
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ments of this section if the owner or operator ob
tains fuel receipts as described in § 60.49b(r). 

[52 FR 47842, Dec. 16, 1987, as amended at 54 FR 
51820, 5!82.S, Dec. 18, 1989] 

§ 60.46b Compliance and performance 
test methods and procedures for 
particulate matter and nitrogen ox
ides. 

(a) The particulate matter emission standards 
and opacity limits under § 60.43b apply at all 
times except during periods of startup, shutdown, 
or malfunction. The nitrogen oxides emission 
standards under § 60.44b apply at all times. 

(b) Compliance with the particulate matter emis
sion standards under § 60.43b shall be determined 
through performance testing as described in para
graph (d) of this section. 

(c) Compliance with the nitrogen oxides emis
sion standards under § 60.44b shall be determined 
through performance testing under paragraph (e) 
or (f), or under paragraphs (g) and (h) of this sec
tion, as applicable. 

(d) To determine compliance with the particu
late matter emission limits and opacity limits 
under § 60.43b, the owner or operator of an af
fected facility shall conduct an initial performance 
test as required under § 60.8 using the following 
procedures and reference methods: 

(l) Method 3B is used for gas analysis when 
applying Method 5 or Method 17. 

(2) Method 5, Method 58, or Method 17 shall 
be used to measure the concentration of particulate 
matter as follows: 

(i) Method 5 shall be used at affected facilities 
without wet flue gas desulfurization (FGD) sys
tems; and 

(ii) Method 17 may be used at facilities with or 
without wet scrubber systems provided the stack 
gas temperature does not exceed a temperature of 
160 oc (320 °F). The procedures of sections 2.1 
and 2.3 of Method SB may be used in Method 17 
only if it is used after a wet FGD system. Do not 
use Method 17 after wet FGD systems if the efflu
ent is saturated or laden with water droplets. 

(iii) Method 58 is to be used only after wet 
FGD systems. 

(3) Method I is used to select the sampling site 
and the number of traverse sampling points. The 
sampling time for each run is at least 120 minutes 
and the minimum sampling volume is I. 7 dscm 
(60 dscf) except that smaller sampling times or 
volumes may be approved by the Administrator 
when necessitated by process variables or other 
factors. 

(4) For Method 5, the temperature of the sample 
gas in the probe and filter ·holder is monitored and 
is maintained at 160 oc (320 °F). 
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(5) For determination of particulate matter emis
sions, the oxygen or carbon dioxide sample is ob
tained simultaneously with each run of Method 5, 
Method 58 or Method 17 by traversing the duct 
at the same sampling location. 

(6) For each run using Method 5, Method SB or 
Method 17, the emission rate expressed in 
nanograms per joule heat input is determined 
using: 

(i) The oxygen or carbon dioxide measurements 
and particulate matter measurements obtained 
under this section, 

(ii) The dry basis F factor, and 
(iii) The dry basis emission rate calculation pro

cedure contained in Method 19 (appendix A). 
(7) Method 9 is used for determining the opac-

ity of stack emissions. · 
(e) To determine compliance with the emission 

limits for nitrogen oxides required under § 60.44b, 
the owner or operator of an affected facility shall 
conduCt the performance test as required under 
§60.8 using the continuous system for monitoring 
nitrogen oxides under § 60.48(b). 

(1) For the initial compliance test, nitrogen ox
ides from the steam generating unit are monitored 
for 30 successive steam generating unit operating 
days and the 30-day average emission rate is used 
to determine compliance with the nitrogen oxides 
emission standards under § 60.44b, The 30--day av
erage emission rate is calculated as the average of 
all hourly emissions data recorded by the monitor
ing system during the 30-day test period. 

(2) Following the date on which the initial per
formance test is completed or is required to be 
completed under § 60.8 of this part, whichever 
date comes first, the owner or operator of an af
fected facility which combusts coal or which com
busts residual oil having a nitrogen content greater 
than 0.30 weight percent shall determine compli
ance with the nitrogen oxides emission standards 
under § 60.44b on a continuous basis through the 
use of a 30-day rolling average emission rate. A 
new 30-day rolling average emission rate is cal
culated each steam generating unit operating day 
as the average of all of the hourly nitrogen oxides 
emission data for the preceding 30 steam generat
ing unit operating days. 

(3) Following the date on which the initial per
formance test is completed or is required to be 
completed under § 60.8 of this part, whichever 
date comes first. the owner or operator of an af
fected facility which has a heat input capacity 
greater than 73 MW (250 million Btu/hour) and 
which combusts natural gas, distillate oil, or resid
ual oil having a nitrogen content of 0.30 weight 
percent or less shall determine compliance with 
the nitrogen oxides standards under § 60.44b on a 
continuous basis through the use of a 30-day roll
ing average emission rate. A new 30-day rolling 



average emtsston rate is calculated each steam 

generating unit operating day as the average of all 

of the hourly nitrogen oxides emission data for the 

preceding 30 steam generating unit operating days. 

(4) Following the date on which the initial per~ 

formance test is completed or required to be com

pleted under § 60.8 of this part, whichever date 

comes first, the owner or operator of an affected 

facility which has a heat input capacity of 73 MW 

(250 million Btu/hour) or less and which combusts 

natural gas, distillate oil, or residual oil having a 

nitrogen content of 0.30 weight percent or less 

shall upon request determine compliance with the 

nitrogen oxides standards under § 60.44b through 

the use of a 30-day performance test. During peri

ods when performance tests are not requested, ni

trogen oxides emissions data collected pursuant to 

§60.48b(g)(l) or §60.48b(g)(2) are used to cal

culate a 30-day rolling average emission rate on a 

daily basis and used to prepare excess emission re

ports, but will not be used to determine compli

ance with the nitrogen oxides emission standards. 

A new 30-day rolling average emission rate is cal

culated each steam generating unit operating day 

as the average of all of the hourly nitrogen oxides 

~mission data for the preceding 30 steam generat

ing unit operating days. 
(5) If the owner or operator of an affected facil

ity which combusts residual oil does not sample 

and analyze the residual oil for nitrogen content, 

as specified in § 60.49b(e), the requirements of 

paragraph (iii) of this section apply and the provi

sions of paragraph (iv) of this section are inap

plicable. 
(f) To detennine compliance with the emission 

limit for nitrogen oxides required by § 60.44b(a)(4) 

for duct burners used in combined cycle systems, 

the owner or operator of an affected facility shall 

conduct the performance test required under § 60.8 

using the nitrogen oxides and oxygen measure

ment procedures in 40 CFR part 60 appendix A, 

Method 20. During the performance test, one sam

pling site shall be located as close as practicable 

to the exhaust of the turbine, as provided by sec

tion 6.1.1 of Method 20. A second sampling site 

shall be located at the outlet to the steam generat

ing unit. Measurements of nitrogen oxides and ox

ygen shall be taken at both sampling sites during 

the performance test. The nitrogen oxides emission 

rate from the combined cycle system shall be cal

culated by subtracting the nitrogen oxides emis

sion rate measured at the sampling site at the out

let from the turbine from the nitrogen oxides emis

sion rate measured at the sampling site at the out

let from the steam generating unit. 
(g) The owner or operator of an affected facility 

described in § 60.44bG) or § 60.44b(k) shall dem

onstrate the maximum heat input capacity of the 

steam generating unit by operating the facility at 
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maximum capacity for 24 hours. The owner or op

erator of an affected facility shall determine the 

maximum heat input capacity using the heat loss 

method described in sections 5 and 7.3 of the 

ASME Power Test Codes 4.1 (see IBR 

§60.17(h)). This demonstration of maximum heat 

input capacity shall be made during the initial per

formance test for affected facilities that meet the 

criteria of § 60.44b(j). It shall be made within 60 

days after achieving the maximum production rate 

at which the affected facility will be operated, but 

not later than 180 days after initial start-up of each 

facility, for affected facilities meeting the criteria 

of § 60.44b(k). Subsequent demonstrations may be 

required by the Administrator at any other time. If 

this demonstration indicates that the maximum 

heat input capacity of the affected facility is less 

than that stated by the manufacturer of the af

fected facility, the maximum heat input capacity 

determined during this demonstration shall be used 

to determine the capacity utilization rate for the 

affected facility. Otherwise, the maximum heat 

input capacity provided by the manufacturer is 

used. 
(h) The owner or operator of an affected facility 

described i.n § 60.44b(j) that has a heat input ca

pacity greater than 73 MW (250 million Btu/hour) 

shall: 
( l) Conduct an initial performance test as re

quired under § 60.8 over a minimum of 24 con

secutive steam generating unit operating hours at 

maximum heat input capacity to demonstrate com

pliance with the nitrogen oxides emission stand

ards under §60.44b using Method 7, 7A, 7E, or 

other approved reference methods; and 
(2) Conduct subsequent performance tests once 

per calendar year or every 400 hours of operation 

(whichever comes first) to demonstrate compliance 

with the nitrogen oxides emission standards under 

§ 60.44b over a minimum of 3 consecutive steam 

generating unit operating hours at maximum heat 

input capacity using Method 7, 7A, 7E, or other 

approved reference methods. 

[52 FR 47842. Dec. 16. 1987. as amended at 54 FR 

51820, 51825, Dec. 18, 1989; 55 FR 18876. May 7, 

19901 

§ 60.47b Emission monitoring for sul
fur dioxide. 

(a) Except as provided in paragraphs (b) and (t) 

of this section, the owner or operator of an af

fected facility subject to the sulfur dioxide stand

ards under § 60.42b shall install, calibrate, main

tain, and operate continuous emission monitoring 

systems (CEMS) for measuring sulfur dioxide con

centrations and either oxygen (02) or carbon diox

ide (COz) concentrations and shall record the out

put of the systems. The sulfur dioxide and either 

oxygen or carbon dioxide concentrations shall both 
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be monitored at the inlet and outlet of the sulfur 
dioxide control device. 

(b) As an alternative to operating CEMS as re
quired under paragraph (a) of this section, an 
owner or operator may elect to determine the aver
age sulfur dioxide emissions and percent reduction 
by: 

(I) Collecting coal or oil samples in an as-fired 
condition at the inlet to the steam generating unit 
and analyzing them for sulfur and heat content ac
cording to Method 19. Method 19 provides proce
dures for converting these measurements into the 
format to be used in calculating the average sulfur 
dioxide input rate, or 

(2) Measuring sulfur dioxide according to Meth
od 6B at the inlet or outlet to the sulfur dioxide 
control system. An initial stratification test is re
quired to verify the adequacy of the Method 6B 
sampling location. The stratification test shall con· 
sist of three paired runs of a suitable sulfur diox· 
ide and carbon dioxide measurement train operated 
at the candidate location and a second similar train 
operated according to the procedures in section 3.2 
and the applicable procedures in section 7 of Per· 
formance Specification 2. Method 6B, Method 6A, 
or a combination of Methods 6 and 3 or 3B or 
Methods 6C and 3A are suitable measurement 
techniques. If Method 6B is used for the second 
train, sampling time and timer operation may be 
adjusted for the stratification test as long as an 
adequate sample volume is collected; however, 
both sampling trains are to be operated similarly. 
For the location to be adequate for Method 6B 24-
hour tests, the mean of the absolute difference be· 
tween the three paired runs must be less than 10 
percent. 

(3) A daily sulfur dioxide emission rate, Eo. 
shall be determined using the procedure described 
in Method 6A, section 7.6.2 (Equation 6A-8) and 
stated in ng/J (lb/million Btu) heat input. 

( 4) The mean 30-day emission rate is calculated 
using the daily measured values in ng/J (lb/million 
Btu) for 30 successive steam generating unit oper
ating days using equation 19-20 of Method 19. 

(c) The owner or operator of an affected facility 
shall obtain emission data for at least 75 percent 
of the operating hours in at least 22 out of 30 suc· 
cessive boiler operating days. If this minimum 
data requirement is not met with a single monitor· 
ing system, the owner or operator of the affected 
facility shall supplement the emission data with 
data collected with other monitoring systems as 
approved by the Administrator or the reference 
methods and procedures as described in paragraph 
(b) of this section, 

(d) The l·hour average sulfur dioxide emission 
rates measured by the CEMS required by para
graph (a) of this section and required under 
§ 60.1 3(h) is expressed in ng/J or lb/million Btu 
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heat input and is used to calculate the average 
emission rates under § 60.42b. Each l·hour aver
age sulfur dioxide emission rate must be based on 
more than 30 minutes of steam generating unit op· 
eration and include at least 2 data points with each 
representing a IS-minute period. Hourly sulfur di
oxide emission rates are not calculated if the af
fected facility is operated less than 30 minutes in 
a 1-hour period and are not counted toward deter
mination of a steam generating unit operating day. 

(e) The procedures under § 60.13 shall be fol
lowed for installation, evaluation, and operation of 
the CEMS. 

(I) All CEMS shall be operated in accordance 
with the applicable procedures under Performance 
Specifications I, 2, and 3 (appendix B). 

(2) Quarterly accuracy determinations and daily 
calibration drift tests shall be performed in accord
ance with Procedure I (appendix F). 

(3) For affected facilities combusting coal or oil, 
alone or in combination with other fuels, the span 
value of the sulfur dioxide CEMS at the inlet to 
the sulfur dioxide control device is 125 percent of 
the maximum estimated hourly potential sulfur di
oxide emissions of the fuel combusted, and the 
span value of the CEMS at the outlet to the sulfur 
dioxide control device is 50 percent of the maxi
mum estimated hourly potential sulfur dioxide 
emissions of the fuel combusted. 

(f) The owner or operator of an affected facility 
that combusts very low sulfur oil is not subject to 
the emission monitoring requirements of this sec
tion if the owner or operator obtains fuel receipts 
as described in § 60.49b(r). 

[52 FR 47842, Dec. 16, 1987. as amended at 54 FR 
51820. Dec. 18, !989: 55 FR 5212, Feb. 14, 1990: 55 FR 
18876, May 7, 1990) 

§ 60.48b Emission monitoring for par
ticulate matter and nitrogen oxides. 

(a) The owner or operator of an affected facility 
subject to the opacity standard under § 60.43b 
shall install, calibrate, maintain, and operate a con
tinuous monitoring system for measuring the opac
ity of emissions discharged to the atmosphere and 
record the output of the system. 

(b) Except as provided under paragraphs (g), 
(h), and (i) of this section, the .owner or operator 
of an affected facility subject to the nitrogen ox
ides standards under § 60.44b shall install, cali
brate, maintain, and operate a continuous monitor
ing system for measuring nitrogen oxides emis
sions discharged to the atmosphere and record the 
output of the system. 

(c) The continuous monitoring systems required 
under paragraph (b) of this section shall be oper
ated and data recorded during all periods of oper
ation of the affected facility except for continuous 
monitoring system breakdowns and repairs, Data is 



recorded during calibration checks, and zero and 

span adjustments. 
(d) The lwhour average nitrogen oxides emission 

rates measured by the continuous nitrogen oxides 

monitor required by paragraph (b) of this section 
and required under § 60.l3(h) shall be expressed in 

ng/J or Ib/million Btu heat input and shall be used 

to calculate the average emission rates under 
§ 60.44b. The 1 whour averages shall be calculated 

using the data points required under § 60. 13(b ). At 

least 2 data points must be used to calculate each 
1 whour average. 

(e) The procedures under §60.13 shall be folw 

lowed for installation, evaluation, and operation of 

the continuous monitoring systems. 
(l) For affected facilities combusting coal, wood 

or municipal-type solid waste, the span value for 

a continuous monitoring system for measut.ing 
opacity shall be between 60 and 80 percent. 

(2) For affected facilities combusting coal, oil, 

or natural gas, the span value for nitrogen oxides 

is determined as follows: 

Natural gas 
Oil ......... 
Coal 
Mixtures .......... . 

where: 

Fuel 
Span values for 
nitrogen oxides 

{PPM) 

500 
500 

1,000 
SOO(X+Y)+ 1,000z 

x is the fraction of total heat input derived from natural 

gas, 
y is the fraction of total heat input derived from· oil, and 

z is the fraction of total heat input derived from coal. 

(3) All span values computed under paragraph 

(e)(2) of this section for combusting mixtures of 

regulated fuels are rounded to the nearest 500 

ppm. 
(f) When nitrogen oxides emission data are not 

obtained because of continuous monitoring system 
breakdowns, repairs, calibration checks and zero 

and span adjustments, emission data will be obw 

tained by using standby monitoring systems, Methw 

od 7, Method 7 A, or other approved reference 

methods to provide emission data for a minimum 

of 75 percent of the operating hours in each steam 
generating unit operating day, in at least 22 out of 

30 successive steam generating unit operating 

days. 
(g) The owner or operator of an affected facility 

that has a heat input capacity of 73 MW (250 milw 
lion Btu/hour) or less, and which has an annual 

capacity factor for residual oil having a nitrogen 

content of 0.30 weight percent or less, natural gas, 

distillate oil, or any mixture of these fuels, greater 

than lO percent (0. to) shall: 
(1) Comply with the provisions of paragraphs 

(b), (c), (d), (e)(2), (e)(3), and (f) of this section, 

or 
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(2) Monitor steam generating unit operating 

conditions and predict nitrogen oxides emission 

rates as specified in a plan submitted pursuant to 
§ 60.49b(c). 

(h) The owner or operator of an affected facility 
which is subject to the nitrogen oxides standards 

of § 60.44b(a)(4) is not required to install or operw 

ate a continuous monitoring system to measure niw 
trogen oxides emissions. 

(i) The owner or operator of an affected facility 

described in § 60.44bG) or § 60.44b(k) is not rew 
quired to install or operate a continuous monitorw 
ing system for measuring nitrogen oxides emisw 

sions. 

[52 FR 47842, Dec. 16, 1987. as amended at 54 FR 

51825, Dec. 18, 1989] 

§60.49b ·Reporting and recordkeeping 
requirements. 

(a) The owner or operator of each affected facil~ 

ity shall submit notification of the date of initial 

startup, as provided by § 60.7. This notification 

shall include: 
(I) The design heat input capacity of the af

fected facility and identification of the fuels to be 

combusted in the affected facility. 
(2) If applicable, a copy of any Federally enw 

forceable requirement that limits the annual capacw 

ity factor for any fuel or mixture of fuels under 
§§ 60.42b(d)(l), 60.43b(a)(2), (a)(3)(iii), (c)(2)(ii), 

(d)(2)(iii), 60.44b(c), (d), (e), (i), Ul. (k), 
60.45b(d), (g), 60.46b(h), or 60.48b(i), 

(3) The annual capacity factor at which the 

owner or operator anticipates operating the facility 

based on all fuels fired and based on each individw 

ual fuel fired. and, 
(4) Notification that an emerging technology 

will be used for controlling emissions of sulfur diw 

oxide. The Administrator will examine the descrip
tion of the emerging technology and will deterw 

mine whether the technology qualifies as an 
emerging technology. In making this determinaw 

tion. the Administrator may require the owner or 
operator of the affected facility to submit addiw . 

tiona! information concerning the control device. 

The affected facility is subject to the provisions of 

§ 60.42b(a) unless and until this determination is 
made by the Administrator. 

(b) The owner or operator of each affected fa~ 

cility subject to the sulfur dioxide, particulate matw 

ter, and/or nitrogen oxides emission limits under 

§§ 60.42b, 60.43b, and 60.44b shall submit to the 

Administrator the performance test data from the 

initial performance test and the performance evalw 

uation of the CEMS using the applicable perform~ 

ance specifications in appendix B. The owner or 

operator of each affected facility described in 

§ 60.44bG) or § 60.44b(k) shall submit to the Adw 

ministrator the maximum heat input capacity data 
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from the demonstration of the maximum heat 
input capacity of the affected facility. 

(c) The owner or operator of each affected facil
ity subject to the nitrogen oxides standard of 
§ 60.44b who seeks to demonstrate compliance 
with those standards through the monitoring of 
steam generating unit operating conditions under 
the provisions of § 60.48b(g)(2) shall submit to the 
Administrator for approval a plan that identifies 
the operating conditions to be · monitored under 
§ 60.48b(g)(2) and the records to be maintained 
under § 60.49b(j). This plan shall be submitted to 
the Administrator for approval within 360 days of 
the initial startup of the affected facility. The plan 
shall: 

(I) Identify the specific operating conditions to 
be monitored and the relationship between these 
operating conditions and nitrogen oxides emission 
rates (i.e., ng/J or Ibs/million Btu heat input). 
Steam generating unit operating conditions in
clude, but are not limited to, the degree of staged 
combustion (i.e., the ratio of primary· air to sec
ondary and/or tertiary air) and the level of excess 
air (i.e., flue gas oxygen level); 

(2) Include the data and infonnation .that the 
owner or operator used to identify the relationship 
between nitrogen oxides emission rates and -these 
operating conditions; 

(3) Identify how 'these operating conditions, in
cluding steam generating unit load, will be mon
itored under § 60.48b(g) on an hourly basis by the 
owner or operator during the period of operation 
of the affected facility; the quality assurance pro
cedures or practices that will be employed to en
sure that the data generated by monitoring these 
operating conditions will be representative and ac
curate; and the type and fonnat of the records of 
these operating conditions, including steam gener
ating unit load, that will be maintained by the 
owner or operator under § 60.49b(j). 

If the plan is approved, the owner or operator shall 
maintain records of predicted nitrogen oxide emis
sion rates and the monitored operating conditions, 
including steam generating unit load, identified in 
the plan. 

(d) The owner or operator of an affected facility 
shall record and maintain records of the amounts 
of each fuel combusted during each day and cal
culate the annual capacity factor individually for 
coal, distillate oil, residual oil, natural gas, wood, 
and municipal-type solid waste for each calendar 
quarter. The annual capacity factor is detennined 
on a 12-month rolling average basis with a new 
annual capacity factor calculated at the end of 
each calendar month. 

(e) For an affected facility that combusts resid
ual oil and meets the criteria under 
§§ 60.46b(e)(4). 60.44bG). or (k). the owner or op
erator shall maintain records of the nitrogen con-
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tent of the residual oil combusted in the affected 
facility and calculate . the average fuel nitrogen 
content on a per calendar quarter basis. The nitro
gen content shall be determined using ASTM 
Method 03431-80, Test Method for Trace Nitro
gen in Liquid Petroleum Hydrocarbons (IBR-see 
§60.17), or fuel suppliers. If residual oil blends 
are being combusted, fuel nitrogen specifications 
may be prorated based on the ratio of residual oils 
of different nitrogen content in the fuel blend. 

(f) For facilities subject to the opacity standard 
under § 60.43b, the owner or operator shall main
tain records of opacity. 

(g) Except as provided under paragraph (p) of 
this section, the owner or operator of an affected 
facility subject to the nitrogen oxides standards 
under § 60.44b shall maintain records of the fol
lowing information for each steam generating unit 
operating day: 

(I) Calendar date. 
(2) The average hourly nitrogen oxides emission 

rates (expressed as N02) (ng!J or lb/million Btu 
heat input) measured or predicted. 

(3) The 30-day average nitrogen oxides emis
sion rates (ng!J or lb/mi11ion Btu heat input) cal
culated at the end of each steam generating unit 
operating day from the measured or predicted 
hourly nitrogen oxide emission rates for the pre
ceding 30 steam generating unit operating days. 

(4) Identification of the steam generating unit 
operating days when the calculated 30-day average 
nitrogen oxides emission rates are in excess o~ the 
nitrogen oxides enussmns standards under 
§ 60.44b, with the reasons for such excess emis
sions as well as a description of corrective actions 
taken. 

(5) Identification of the steam generating unit 
operating days for which pollutant data have not 
been obtained, including reasons for not obtaining 
sufficient data and a description of corrective ac
tions taken. 

(6) Identification of the times when emission 
data have been excluded from the calculation of 
average emission rates and the reasons for exclud
ing data. 

(7) Identification of "F" factor used for cal
culations, method of determination, and type of 
fuel combusted. 

(8) Identification of the times when the pollut
ant concentration exceeded full span of the contin
uous monitoring system. 

(9) Description of any modifications to the con
tinuous monitoring system that could affect the 
ability of the continuous monitoring system to 
comply with Performance Specification 2 or 3. 

(10) Results of daily CEMS drift tests and quar
terly accuracy assessmeflts as required under ap
pendix F, Procedure 1. 
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(h) The owner or operator of any affected facil

ity in any category -listed in paragraphs (h)(l) or 

(2) of this section is required to submit excess 

emission reports for any calendar quarter during 

which there are excess emissions from the affected 

facility. If there are no excess emissions during the 

calendar quarter, the owner or operator shall sub

mit a report semiannually stating that no excess 

emissions occurred during the semiannual report

ing period. 
(I) Any affected facility subject to the opacity 

standards under § 60.43b(e) or to the operating pa

rameter monitoring requirements under 

§ 60.13(i)(l). 
(2) Any affected facility that is subject to the 

nitrogen oxides standard of§ 60.44b, and that 

(i) Combusts natural gas, distillate oil, or resid

ual oil with a nitrogen content of 0.3 weight per

cent or less, or 
(ii) Has a heat input capacity of 73 MW (250 

million Btu/hour) or less and is required to mon

itor nitrogen oxides emissions on a continuous 

basis under § 60.48b(g)(l) or steam generating unit 

operating conditions under § 60.48b(g)(2). 

(3) For the purpose of §60.43b, excess emis

sions are defined as all 6-minute periods during 

which the average opacity exceeds the opacity 

standards under § 60.43b(f). 
(4) For purposes of §60.48b(g)(l), excess emis

sions are defined as any calculated 30-day rolling 

average nitrogen oxides emission rate, as deter

mined under § 60.46b(e), which exceeds the appli

cable emission limits in § 60.44b. 

(i) The owner or operator of any affected facil

ity subject to the continuous monitoring require

ments for nitrogen oxides under § 60.48(b) shall 

submit a quarterly report containing the infonna

tion recorded under paragraph (g) of this section. 

All quarterly reports shall be postmarked by the 

30th day following the end of each calendar quar

ter. 
G) The owner or operator of any affected facil

ity subject to the sulfur dioxide standards under 

§ 60.42b shall submit written reports to the Ad

ministrator for every calendar quarter. All quar

terly reports shall be postmarked by the 30th day 

following the end of each calendar quarter. 

(k) For each affected facility subject to the com

pliance and perfonnance testing requirements of 

§ 60.45b and the repori:ing requirement in para

graph (j) of this section, the following infonnation 

shall be reported to the Administrator: 

(I) Calendar dates covered in the reporting pe

riod. 
(2) Each 30-day average sulfur dioxide emission 

rate (ng/J or lb/million Btu heat input) measured 

during the reporting period, ending with the last 

30-day period in the quarter; reasons for non-
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compliance with the emission standards; and a de

scription of corrective actions taken. 
(3) Each 30-day average percent reduction in 

sulfur dioxide emissions calculated during the re

porting period, ending with the last 30-day period 

in the quarter; reasons for noncompliance with the 

emission standards; and a description of corrective 

actions taken. 
(4) Identification of the steam generating unit 

operating days that coal or oil was combusted and 

for which sulfur dioxide or diluent (oxygen or car

bon dioxide) data have not been obtained by an 

approved method for at least 75 percent of the op
erating hours in the steam generating unit operat

ing day; justification for not obtaining sufficient 

data; and description of corrective action taken. 
(5) Identification of the times when emissions 

data have been excluded from the calculation of 

average emission rates; justification for excluding 

data; and description of corrective action taken if 

data have been excluded for periods other than 
those during which coal or oil were not combusted 

in the steam generating unit. 
(6) Identification of "F" factor used for cal

culations, method of determination, and type of 

fuel combusted. 
(7) Identification of times when hourly averages 

have been obtained based on manual sampling 

methods. 
(8) Identification of the times when the pollut

ant concentration exceeded full span of the CEMS. 

(9) Description of any modifications to the 

CEMS that could affect the ability of the CEMS 

to comply with Perfonnance Specification 2 or 3. 

(10) Results of daily CEMS drift tests and quar

terly accuracy assessments as required under ap

pendix F, Procedure l. 
(11) The annual capacity factor of each fired as 

provided under paragraph (d) of this seCtion. 
(1) For each affected facility subject to the com

pliance and performance testing requirements of 

§ 60.45b(d) and the reporting requirements of para

graph (j) of this section, the following information 

shall be reported to the Administrator: 
(1) Calendar dates when the facility was in op

eration during the reporting period; 
(2) The 24-hour average sulfur dioxide emission 

rate measured for each steam generating unit oper

ating day during the reporting period that coal or 

oil was combusted, ending in the last 24-hour pe

riod in the quarter; reasons for noncompliance 

with the emission standards; and a description of 
corrective actions taken; 

(3) Identification of the steam generating unit 

operating days that coal or oil was combusted for 

which sulfur dioxide or diluent (oxygen or carbon 

dioxide) data have not been obtained by an ap

proved method for at least 75 percent of the oper

ating hours; justification for not obtaining suffi-
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cient data; and description of corrective action 
taken. 

(4) Identification of the times when emissions 
data have been excluded from the calculation of 
average emission rates; justification for excluding 
data; and description of corrective action taken if 
data h3.ve been excluded for periods other than 
those during which coal or oil were not combusted 
in the steam generating unit. 

(5) Identification of "F" factor used for ca!w 
culations, method of determination, and type of 
fuel combusted. 

(6) Identification of times when hourly averages 
have been obtained based on manual sampling 
methods. 

(7) Identification of the times when the pollut
ant concentration exceeded full span of the CEMS. 

(8) Description of any modifications to the 
CEMS which could affect the ability of the CEMS 
to comply with Performance Specification 2 or 3. 

(9) Results of daily CEMS drift tests and quar
terly accuracy assessments as required under ap
pendix F, Procedure 1. 

(m) For each affected facility subject to the sul
fur dioxide standards under § 60.42b for which the 
mmtmum amount of data required under 
§ 60.47b(t) were not obtained during a calendar 
quarter, the following information is reported to 
the Administrator in addition to that required 
under paragraph (k) of this section: 

(1) The number of hourly averages available for 
outlet emission rates and inlet emission rates. 

(2) The standard deviation of hourly averages 
for outlet emission rates and inlet emission rates, 
as determined in Method 19, section 7. 

(3) The lower confidence limit for the mean 
outlet emission rate and the upper confidence limit 
for the mean inlet emission rate, as calculated in 
Method 19, section 7. 

( 4) The ratio of the lower confidence limit for 
the mean outlet emission rate and the allowable 
emission rate, as determined in Method 19, section 
7. 

(n) If a percent removal efficiency by fuel 
pretreatment (i.e., % Rr) is used to determine the 
overall percent reduction (i.e., % Ro) under 
§ 60.45b, the owner or operator of the affected fa
cility shall submit a signed statement with the 
quarterly report: 

(1) Indicating what removal efficiency by fuel 
pretreatment (i.e., % Rr) was credited for the cal
endar quarter; 

(2) Listing the quantity, heat content, and date 
each pretreated fuel shipment was received during 
the previous calendar quarter; the name and loca
tion of the fuel pretreatment facility; and the total 
quantity and total heat content of all fuels received 
at the affected facility during the previous calendar 
quarter; 
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(3) Documenting the transport of the fuel from 
the fuel pretreatment facility to the steam generat
ing unit. 

(4) Including a signed statement from the owner 
or operator of the fuel pretreatment facility certify
ing that the percent removal efficiency achieved 
by fuel pretreatment was determined in accordance 
with the provisions of Method 19 (appendix A) 
and listing the heat content and sulfur content of 
each fuel before and after fuel pretreatment. 

( o) All records required under this section shall 
be maintained by the owner or operator of the af
fected facility for a period of 2 years following the 
date of such record. 

(p) The owner or operator of an affected facility 
described in § 60.44bG) or (k) shall maintain 
records of the following information for each 
steam generating unit operating day: 

( l) Calendar date, 
(2) The number of hours of operation, and 
(3) A record of the hourly steam load. 
(q) The owner or operator of an affected facility 

described in § 60.44bU) or § 60.44b(k) shall submit 
to the Administrator on a quarterly basis: 

(1) The' annual capacity factor over the previous 
12 months;· 

(2) The average fuel nitrogen content during the 
quarter, if residual oil was fired; and 

(3) If the affected facility meets the criteria de
scribed in § 60.44bG), the results o( any nitrogen 
oxides emission tests required during the quarter, 
the hours of operation during the quarter, and the 
hours of operation since the last nitrogen oxides 
emission test. 

(r) The owner or operator of an affected facility 
who elects to demonstrate that the affected facility 
combusts only very low sulfur oil und~r 
§ 60.42bG)(2) shall obtain and maintain at the af
fected facility fuel receipts from the fuel supplier 
which certify that the oil meets the definition of 
distillate oil as defined in § 60.41b. For the pur
poses of this section, the oil need not meet the 
fuel nitrogen content specification in the definition 
of distillate oil. Quarterly reports shall be submit
ted to the Administrator certifying that only very 
low sulfur oil meeting this definition was com
busted in the affected facility during the preceding 
quarter. 

(s) [Reserved] 
(t) Facility·specific nitrogen oxides standard for 

Rohm and Haas Kentucky Incorporated's Boiler 
No. I 00 located in Louisville, Kentucky: 

(I) Definitions. 
Air ratio control damper is defined as the part 

of the low nitrogen oxides burner that is adjusted 
to control the split of total combustion air deliv
ered to the reducing and oxidation portions of the 
combustion flame. 



Flue gas recirculation line is defined as the part 
of Boiler No. 100 that recirculates a portion of the 

boiler flue gas back into the combustion air. 
(2) Standard for nitrogen oxides. (i) When fossil 

fuel alone is combusted, the nitrogen oxides emis· 
sian limit for fossil fuel in § 60.44b(a) applies. 

(ii) When fossil fuel and chemical by·product 
waste are simultaneously combusted, the nitrogen 

oxides emission limit is 473 ng/J (1.1 lb/million 
Btu), and the air ratio control damper tee handle 

shall be at a minimum of 5 inches (12.7 centi
meters) out of the boiler, and the flue gas recir
culation line shall be operated at a minimum of lO 

percent open as indicated by its valve opening po

sition indicator. 
(3) Emission monitoring for nitrogen oxides. (i) 

The air ratio control damper tee handle setting and 
the flue gas recirculation line valve opening posi
tion indicator setting shall be recorded during each 

8-hour operating shift. 
(ii) The nitrogen oxides emission limit shall be 

determined by the compliance and performance 
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test methods and procedures for nitrogen oxides in 

§ 60.46b. 
(iii) The monitoring of the nitrogen oxides 

emission limit shall be performed in accordance 

with § 60.48b. 
(4) Reporting and recordkeeping requirements. 

(i) The- owner or operator of Boiler No. 100 shall 

submit a report on any excursions from the limits 

required by paragraph (b)(2) of this section to the 

Administrator with the quarterly report required by 
§ 60.49b(i). 

(ii) The owner or operator of Boiler No. 100 

shall keep records of the monitoring required by 
paragraph (b)(3) of this section for a period of 2 

years following the date of such record. 

(iii) The owner of operator of Boiler No. tOO 

shall perform all the applicable reporting and rec
ordkeeping requirements of§ 60.49b. 

[52 FR 47842, Dec. 16, 1987. as amended at 54 FR 

51820. 51825, Dec. 18. 1989; 60 FR 28062. May 30. 

1995] 





APPENDIXE 





Subpart 88-Standards of 
Performance for Kraft Pulp Mills 

§ 60.280 Applicability and designation 
of affected facility. 

(a) The provisions of this subpart are applicable 

to the following affected facilities in kraft pulp 
mills: Digester system, brown stock washer sys
tem, multiple-effect evaporator system, recovery 

furnace, smelt dissolving tank, lime kiln, an4 con

densate stripper system. In pulp mills where kraft 

pulping is combined with neutral sulfite 

semichemical pulping, the provisions of this sub

part are applicable when any portion of the mate

rial charged to an affected facility is produced by 
the kraft pulping operation. 

(b) Except as noted in § 60.283(a)(l)(iv), any 
facility under paragraph (a) of· this section that 

commences construction or modification after Sep

tember 24, 1976, is subject to the requirements of 

this subpart. 

[51 FR 18544, May 20, 1986) 

§60.281 Definitions. 

As used in this subpart, all terms not defined 

herein shall have the same meaning given them in 

the Act and in subpart A. 
(a) Kraft pulp mill means any stationary source 

which produces pulp from wood by cooking (di

gesting) wood chips in a water solution of sodium 

hydroxide and sodium sulfide (white liquor) at 

high temperature and pressure. Regeneration of the 

cooking chemicals through a recovery process is 

also considered part of the kraft pulp mill. 
(b) Neutral sulfite semichemical pulping oper

ation means any operation in which pulp is pro

duced from wood by cooking (digesting) wood 

chips in a solution of sodium sulfite and sodium 

bicarbonate, followed by mechanical defibrating 

(grinding). 
(c) Total reduced sulfur (TRS) means the sum 

of the sulfur compounds hydrogen sulfide, methyl 

mercaptan, dimethyl sulfide, and dimethyl disul

fide, that are released during the kraft pulping op

eration and measured by Reference Method 16. 

(d) Digester system means each continuous di

gester or each batch digester used for the cooking 

of wood in white liquor, and associated flash 

tank(s}, below tank(s), chip steamer(s), and 

condenser(s). 
(e) Brown stock washer system means brown 

stock washers and associated knotters, vacuum 

pumps, and filtrate tanks used to wash the pulp 

following the digestion system. Diffusion washers 

are excluded from this definition. 
(f) Multiple-effect evaporator system means the 

multiple-effect evaporators and associated 
condenser(s) and hotwell(s) used to concentrate 
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the spent cooking liquid that is separated from the 

pulp (black liquor). 
(g) Black liquor oxidation system means the 

vessels used to oxidize, with air or oxygen, the 

black liquor, and associated storage tank{s). 

{h) Recovery furnace means either a straight 

kraft recovery furnace or a cross recovery furnace, 

and includes the direct-contact evaporator for a di

rect-contact furnace. 
{i) Straight kraft recovery furnace means a fur

nace used to recover chemicals consisting pri

marily of sodium and sulfur compounds by burn

ing black liquor which on a quarterly basis con

tains 7 weight percent or less of the total pulp sol

ids from the neutral sulfite semichemical process 

or has green liquor sulfidity of 28 percent or less. 

(j) Cross recovery furnace means a furnace used 

to recover chemicals consisting primarily of so

dium and sulfur compounds by burning black liq

uor which on a quarterly basis contains more than 

7 weight percent of the total pulp solids from the 

neutral sulfite semichemical process and has a 

green liquor sulfidity of more than 28 percent. 

(k) Black liquor solids means the dry weight of 

the solids which enter the recovery furnace in the 
black liquor. 

{I) Green liquor sulfidity means the sulfidity of 

the liquor which leaves the smelt dissolving tank. 

(m) Smelt dissolving tank means a vessel used 

for dissolving the smelt collected from the recov

ery furnace. 
{n) Lime kiln means a unit used to calcine lime 

mud, which consists primarily of calcium carbon

ate, into quicklime, which is calcium oxide. 

(o) Condensate stripper system means a column, 

and associated condensers,· used to strip, with air 

or steam, TRS compounds from condensate 

streams from various processes within a kraft pulp 

mill. 

[43 FR 7572, Feb. 23, 1978, as amended at 51 FR 18544, 

May 20. 1986] 

§ 60.282 Standard for particulate mat
ter. 

{a) On and after the date on which the perform

ance test required to be conducted by § 60.8 is 

completed, no owner or operator subject to the 

provisions of this subpart shall cause to be dis

charged into the atmosphere: 
(1) From any recovery furnace any gases which: 

(i) Contain particulate matter in excess of 0.10 

gldscm (0.044 gr/dscf) corrected to 8 percent oxy

gen. 
(ii) Exhibit 35 percent opacity or greater. 

(2) From any smelt dissolving tank any gases 

which contain particulate matter in excess of 0.1 

glkg black liquor solids (dry weight)[0.2 Jb/ton 

black liquor solids (dry weight)]. 
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(3) From any lime kiln any gases which contain 
particulate matter in excess of: 

(i) 0.15 g/dscm (0.067 gr/dscf) corrected to 10 
percent oxygen, when gaseous fossil fuel is 
burned. 

(ii) 0.30 g/dscm (0.13 gr/dscf) corrected to 10 
percent oxygen, when liquid fossil fuel is burned. 

{43 FR 7572, Feb. 23, 1978] 

§ 60.283 Standard for total reduced 
sulfur (TRS). 

(a) On and after the date on which the perfonn~ 
ance test required to be conducted by § 60.8 is 
completed, no owner or operator subject to the 
provisions of this subpart shall cause to be dis
charged into the atmosphere: 

(1) From any digester system, brown stock 
washer system, multiple-effect evaporator system, 
or condensate stripper system any gases which 
contain TRS in excess of 5 ppm by volume on a 
dry basis, corrected to I 0 percent oxygen, unless 
the following conditions are met: 

(i) The gases ·are combusted in a lime kiln sub
ject to the provisions of paragraph (a)(S) of this 
section; or 

(ii) The gases are combusted in a recovery fur
nace subject to the provisions of paragraphs (a)(2) 
or (a)(3) of this section; or 

(iii) The gases are combusted with other waste 
gases in an incinerator or other device, or com
busted in a lime kiln or recovery furnace not sub
ject to the provisions of this subpart, and are sub
jected to a minimum temperature of 1200° F. for 
at least 0.5 second; or 

(iv) It has been demonstrated to the Administra
tor's satisfaction by the owner or operator that in
cinerating the exhaust gases from a new, modified, 
or reconstructed brown stock washer system is 
technologically or economically unfeasible. Any 
exempt system will become subject to the provi
sions of this subpart if the facility is changed so 
that the gases can be incinerated. 

(v) The gases from the digester system, brown 
stock washer system, or condensate stripper sys
tem are controlled by a means other than combus
tion. In this case, this system shall not discharge 
any gases to the atmosphere which contain TRS in 
excess of 5 ppm by volume ·on a dry basis, cor
rected to the actual oxygen content of the un
treated gas stream. 

(vi) The uncontrolled exhaust gases from a ·new, 
modified, or reconstructed digester system contain 
TRS less than 0.005 glkg ADP (O.Dl lb/ton ADP). 

(2) From any straight kraft ·recovery furnace any 
gases which contain TRS in excess of 5 ppm by 
volume on a dry basis, corrected to 8 percent oxy
gen. 
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(3) From any ·cross recovery furnace any gases 
which contain TRS in excess of 25 ppm by vol
ume on a dry basis, corrected to 8 percent oxygen. 

(4) From any smelt dissolving tank any gases 
which contain TRS in excess of 0.016 glk:g black 
liquor solids as H2S (0.033 lb/ton black liquor sol
ids as HzS). 

(5) From any lime kiln any gases which contain 
TRS in excess of 8 ppm by volume on a dry basis, 
corrected to 10 percent oxygen. 

[43 FR 7572, Feb. 23, 1978, as amended at 50 FR 6317, 
Feb. 14, 1985; 51 FR 18544, May 20, 1986] 

§ 60.284 Monitoring of emissions and 
operations. 

(a) Any owner or operator subject to,the provi
sions of this subpart shall install, calibrate, main
tain, .and operate the following continuous mon
itoring systems: 

(1) A continuous monitoring system to monitor 
and record the opacity of the gases discharged into 
the atmos- phere from any recovery furnace. The 
span of this system shall be set at 70 percent 
opacity. 

(2) Continuous monitoring systems to monitor 
and record the concentration of TRS emissions on 
a dry basis and the percent of oxygen by volume 
on a dry basis in the gases discharged into the at
mosphere from any lime kiln, recovery furnace, 
digester system, brown stock washer system, mul
tiple-effect evaporator system, or condensate strip
per system, except where the provisions of 
§60.283(a)(l) (iii) or (iv) apply. These systems 
shall be located downstream of the control 
device(s) and the spans of these continuous mon
itoring system(s) shall be set: 

(i) At a TRS concentration of 30 ppm for the 
TRS continuous monitoring system, except that for 
any cross recovery furnace the span shall be set at 
50 ppm. 

(ii) At 20 percent oxygen for the continuous ox
ygen monitoring system. 

(b) Any owner or operator subject to the provi
sions of this subpart shaH install, calibrate, main
tain, and operate the following continuous mon
itoring devices: 

(1) For any incinerator, a monitoring device 
which measures and records the combustion tem
perature at the point of incineration of effluent 
gases which are emitted from any digester system, 
brown stock washer system, multiple-effect evapo
rator system, black liquor oxidution system, or 
condensate stripper system where the provisions of 
§ 60.283(a)(l)(iii) apply. The monitoring device is 
to be certified by the manufacturer to be accurate 
within ±1 percent of the temperature being meas
ured. 

(2) For any lime kiln or smelt dissolving tank 
using a scrubber emission control device: 
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(i) A monitoring device for the continuous 
measurement of the pressure loss of the gas stream 
through the control equipment. The monitoring de~ 
vice is to be certified by the manufacturer to be 
accurate to within a gage pressure of ±500 pascals 
(ca. ±2 inches water gage pressure). 

(ii) A monitoring device for the continuous 
measurement of the scrubbing liquid supply pres~ 
sure to the control equipment. The monitoring de~ 

vice is to be certified by the manufacturer to be 
accurate within ±15 percent of design scrubbing 
liquid supply pressure. The pressure sensor or tap 
is to be located close to the scrubber liquid dis
charge point. The Administrator may be consulted 
for approval of alternative locations. 

(c) Any owner or operator subject to the provi
sions of this subpart shall, except where the provi~ 
sions of§ 60.283 (a)(l)(iv) or (a)(4) apply. 

( 1) Calculate and record on a daily basis 12-
hour average TRS concentrations for the two con
secutive periods of each operating day. Each 12-
hour average shall be determined as the arithmetic 
mean of the appropriate 12 contiguous 1 ~hour av
erage total _reduced sulfur concentrations provided 
by each continuous monitoring system installed 
under paragraph (a)(2) of this section. 

(2) Calculate and record on a daily basis 12-
hour average oxygen concentrations for the two 
consecutive periods of each operating day for the 
recovery furnace and lime kiln. These 12-hour 
averages shall correspond to the 12-hour average 
TRS concentrations under paragraph (c)(l) of this 
section and shall be determined as an arithmetic 
mean of the appropriate 12 contiguous 1-hour av
erage oxygen concentrations provided by each 
continuous monitoring system installed under para
graph (a)(2) of this section. 

(3) Correct all 12-hour average TRS concentra
tions to I 0 volume percent oxygen, except that all 
12-hour average TRS concentration from a recov
ery furnace shall be corrected to 8 volume percent 
using the following equation: 

Ccorr=C,.,.,_.><(2l•Xf2l· Y) 

where: 

Ccorr=the concentration corrected for oxygen. 
C,...,._,:::the concentration uncorrected for oxygen. 
X=the volumetric oxygen concentration in percentage to 

be corrected to (8 percent for recovery furnaces and 
10 percent for lime kilns. incinerators, or other de
vices). 

Y=the measured 12-hour average volumetric oxygen con
centration. 

(4) Record once per shift measurements ob
tained from the continuous monitoring devices in
stalled under paragraph (b)(2) of this section. 

(d) For the purpose of reports required under 
§60.7(c), any owner or operator subject to the 
provisions of this subpart shall report semiannually 
periods of excess emissions as follows: 
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(I) For emissions from any recovery furnace pe
riods of excess emissions are: 

(i) All 12-hour averages of TRS concentrations 
above 5 ppm by volume for straight kraft recovery 
furnaces and above 25 ppm by volume for cross 
recovery furnaces. 

(ii) All 6-minute average opacities that exceed 
35 percent. 

(2) For emissions from any lime kiln, periods of 
excess emissions are all 12-hour average TRS con
centration above 8 ppm by volume. 

(3) For emissions from any digester system, 
brown stock washer system, multiple-effect evapo
rator system, or condensate stripper system periods 
of excess emissions are: 

(i) All 12-hour average TRS concentrations 
above 5 ppm by volume unless the provisions of 
§ 60.283(a)(l) (i), (ii), or (iv) apply; or 

(ii) All periods in excess of 5 minutes and their 
duration during which the combustion temperature 
at the point of incineration is less than 1200 °F, 
where the provisions of§ 60.283(a)(l)(iii) apply. 

(e) The Administrator will not consider periods 
of excess emissions reported under paragraph (d) 
of this section to be indicative of a violation of 
§ 60.ll(d) provided that: 

(1) The percent of the total number of possible 
contiguous periods of excess emissions in a quar
ter (excluding periods of startup, shutdown, or 
malfunction and periods when the facility is not 
operating) during which excess emissions occur 
does not exceed: 

(i) One percent for TRS emissions from recov
ery furnaces. 

(ii) Six percent for average opacities from re
covery furnaces. 

(2) The Administrator determines that the af
fected facility, including air pollution control 
equipment, is maintained and operated_ in a manner 
which is consistent with good air pollution control 
practice for minimizing emissions during periods 
of excess emissions. 

{43 FR 7572, Feb. 23, 1978, as amended at 51 FR 18545, 

May 20, 1986) 

§ 60.285 Test methods and procedures. 

(a) In conducting the performance tests required 
in § 60.8, the owner or operator shall use as ref

erence methods and procedures the test methods in 
appendix A of this part or other methods and pro
cedures in this section, except as provided in 
§ 60.8(b). Acceptable alternative methods and pro
cedures are given in paragraph (f) of this section. 

(b) The owner or operator shall determine com
pliance with the particulate matter standards in 
§ 60.282(a) (1) and (3) as follows: 

( l) Method 5 shall be used to determine the 
particulate matter concentration. The sampling 
time and sample volume for each run shall be at 
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least 60 minutes and 0.90 dscm (31.8 dscf). Water 
shall be used as the cleanup solvent instead of ac
etone in the sample recovery procedure. The par
ticulate concentration shall be corrected to the ap
propriate oxygen concentration according to 
§ 60.284(c)(3). 

(2) The emission rate correction factor, inte
grated sampling and analysis procedure of Method 
3B shall be used to -determine the oxygen con
centration. The gas sample shall be taken at the 
same time and at the same traverse points as the 
particulate sample. 

(3) Method 9 and the procedures in § 60.11 
shall be used to determine opacity. 

(c) The owner or operator shall determine com
pliance with the particular matter standard in 
§ 60.282(a)(2) as follows: 

(I) The emission rate (E) of particulate matter 
shall be computed for each run using the follow· 
ing equation: 

E=c,Q • .JBLS 
where: 
E=emission rate of particulate matter, glkg (lb/ton) of 

BLS. 
c~=concentration · ·of · · paniculate • ·matter, g! 

dsm (lb/dscf). 
QMJ=volumetric flow rate of effluent gas, dscm/hr (dscf/ 

lrr). 

BLS=black liquor solids (dry weight) feed rate, kglhr 
{tonlhr). 

(2) Method 5 shall be used to determine the 
particulate matter concentration (cs) and the volu· 
metric flow rate (Qsd) of the effluent gas. The 
sampling time and sample volume shall be at least 
60 minutes and 0.90 dscm (31.8 dsct). Water shall 
be used instead <lf acetone in the sample recovery. 

(3) Process data shall be used to determine the 
black liquor solids ·(BLS) feed rate on a dry 
w.eight basis. 

(d) The owner or operator shall determine com· 
pliance with the TRS standards in § 60.283, except 
§ 60.283(a)(l)(vi) and (4). as follows: 

(1) Method 16 shall be used to detennine the 
TRS concentration. The TRS concentration shall 
be corrected to the appropriate oxygen concentra· 
tion using the procedure in § 60.284(c)(3). The 
sampling time shall be at least 3 hours, but no 
longer than 6 hours. 

(2) The emission rate correction factor, inte· 
grated sampling and analysis procedure of Method 
3B shall be used to detennirie the oxygen con· 
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centration. The sample shall be taken over the 
same time period as the TRS samples. 

(3) When determining whether a furnace is a 
straight kraft recovery furnace or a cross recovery 
furnace, TAPPI Method T.624 (incorporated by 
reference-see § 60.17) shall be used to detennine 
sodium sulfide, sodium hydroxide, and sodium 
carbonate. These detenninations shall be made 3 
times daily from the green liquor, and the daily 
average values shall be converted to sodium oxide 
(Na20) and substituted into the following equation 
to determine the green liquor sulfidity: 

GLS = 100 CNazsf{CNA2S+CNnm+CN<I2COJ ) 
Where: 

GLS=green liquor sulfidity, percent. 
CN:as=concentration of NazS as NazO, mglliter (gr/ga1). 
CNoou=concentration of NaOH as NazO. mglliter (gr/gal). 
CNoZC03"'concentration of NazC03 as NazO, mglliter (gr/ 

gal). 

(e) The owner or operator shall determine com· 
pliance with the TRS standards in 
§ 60.283(a)(l)(vi) and (4) as follows: 

(I) The emission rate (E) of TRS shall be com· 
puted for each run using the following equation: 

E=C TRS F Q . .a/P 
where: 
E=mission rate of TRS, g/kg (lblton) of BLS or ADP. 
CTRS"'average combined concentration of TRS, ppm. 
F=conversion factor, 0.001417 g RzSJm3 ppm 

(0.08844x!O..g lb H2Sifl3 ppm). 
Q,a=volumetric flow rate of stack gas, dscmlhr (dscflhr). 
P=black liquor solids feed or pulp production rate, kglhr 

(tonlhr). 

(2) Method 16 shall be used to determine the 
TRS concentration (CTRs). 

(3) Method 2 shall be used to determine the 
volumetric flow rate (QS<J) of the effluent gas. 

(4) Process data shall be used to determine the 
black liquor feed rate or the pulp production rate 
(P). 

(f) The owner or operator may use the follow· 
ing as alternatives to the reference methods and 
procedures specified in this section: 

(1) For Method 5, Method 17 may be used if 
a constant value of 0.009 g/dscm (0.004 gr/dscf) 
is added to the results of Method I 7 and the stack 
temperature is no greater than 205 oc (400 °F). 

(2) For Method 16, Method 16A or l6B may be 
used if the sampling time is 60 minutes. 

{54 FR 6673, Feb. 14, 1989; 54 FR 21344, May 17, 1989, 
as amended at 55 FR 5212, Feb. 14, 1990] 



APPENDIXF 





1. The authority citation· for part 63 continues to read as follows: 

Authority: 42 U.S.C. 7401, et seq. 

2. Part 63 is amended by adding subpart S to read as follows: 

Subpart S--National Emission Standards for Hazardous Air Pollutants 

from the Pulp and Paper Industry 

Sec. 

63.440 Applicability. 

€3.441 Definitions. 

63.442 [Reserved] 

63.443 Standards for the pulping system at kraft, soda, and semi

chemical processes. 

63.444 Standards for the pulping system at sulfite processes. 

63.445 Standards for the bleaching system. 

63.446 Standards for kraft pulping process condensates. 

63.447 Clean condensate alternative. 

63.448-63.449 [Reserved] 

63.450 Standards for enclosures and closed-vent systems. 

63.451-63.452 [Reserved] 

63.453 Monitoring requirements. 

63.454 

63.455 

63.456 

63.457 

63.458 

63.459 

Recordkeeping requirements. 

RepOrting requirements. 

[Reserved] 

Test methods and procedures. 

Delegation of authority. 

[Reserved] 
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Table l to Subpart S.--General Provisions Applicability to Subpart S 

Subpart S--National Emission Standards for Hazardous Air Pollutants 

from the Pulp and Paper Industry 



Sec. 63.440 Applicability. 

(a) The provisions of this subpart apply to the owner or operator 
of processes that produce pulp, paper, or paperboard; that are located 
at a plant site that is a major source as defined in Sec. 63.2 of 

subpart A of this part; and that use the following processes and 

materials: 

(1) Kraft, soda, sulfite, or semi-chemical pulping processes using 

wood; or 

(2) Mechanical pulping processes using wood; or 

·(3) Any process using s.!econdary or non-wood fibers. 

(b) The affeCted source to which the existing source provisions of 

this subpart apply is as follows: 

(1) For the processes specified in paragraph (a) (1) of this 
section, the affected source is the total of all HAP emission points in 

the pulping and bleaching systems; or 

(2) For the processes specified in paragraphs (a) (2) or (a) (3) of 
this section, the affected source is the total of all HAP emission 

points in the bleaching system. 

(c) The new source provisions of this subpart apply to the total of 
all HAP emission points at new or existing sources as follows: 

(1) Each affected source defined in paragraph (b) (1) of this 
section that commences construction or reconstruction after December 

17, 1993; 

(2) Each pulping system or bleaching system for the processes 
specified in paragraph (a) (1) of this section that commences 

construction or reconstruction after December 17, 1993; 

(3) Each additional pulping or bleaching line at the processes 

specified in paragraph (a) (1) of this section, that commences 

construction after December 17, 1993; 

(4) Each affected source defined in paragraph (b) (2) of this 

section that commences construction or reconstruction after March 8, 



1996; or 

(5) Each additional bleaching line at the processes specified in 

paragraphs (a) (2) or (a) (3) of this section, that commences 

construction after March 8, 1996. 

(d) Each existing source shall achieve compliance no later than 

April 16, 2001, except as provided in paragraphs (d) (1) through (d) (3) 

of this section. 

(1) Each kraft pulping system shall achieve compliance with the 

pulping system provisions of Sec. 63.443 for the· equipment listed in 

Sec. 63.443(a) (1) (ii) through (a) (1) (v) as expeditiously as 

practicable, but in nc event later than April 17, 2006 and the owners 

and operators shall establish dates, update dates, and report the dates 

for the milestones specified in Sec. 63.455(b). 

(2) Each dissolving-grade bleaching system at either kraft or 

sulfite pulping mills shall achieve compliance with the bleach plant 

provisions of Sec. 63.445 of this subpart as expeditiously as 

practicable, but in no event later than 3 years· after the promulgation 

of the revised effluent limitation guidelines ar1d staudards under 40 

CFR 430.14 through 430.17 and 40 CFR 430.44 through 430.47. 

(3) Each bleaching system complying with the Voluntary Advanced 

Technology Incentives Program for Effluent Limitation Guidelines in 40 

CFR 430.24, shall comply with the requirements specified in either 

paragraph (d) (3) (i) or (d) (3) (ii) of tl1is section for the effluent 

limitation guidelines and standards in 40 CFR 430.24. 

(i) Comply with the bleach plant provisions of Sec. 63.445 of this 

subpart as expeditiously as practicable, but in no event later than 

April 16, 2001. 

(ii) Comply with all of the following: 

(A) The owner or operator of a bleaching system shall comply with 

the bleach plant provisions of Sec. 63.445 of this subpart as 

expeditiously as practicable, but in no event later than April 15, 

2004. 

(B) The owner or operator of a bleaching system shall not increase 

the application rate of chlorine or hypochlorite in kg of bleaching 

agent per rnegagram of ODP, in the bleaching system above the average 



i 
daily rates used over the three months prior to June 15, 1998 until the 

requirements of paragraph (d) (3) (ii) (A) of this section are met and 

record application rates as specified in Sec. 63.454(c). 

(C) Owners and operators shall establish dates, update dates, and 

report the dates for the milestones specified in Sec. 63.4SS(b). 

(e) Each new source, specified as the total of all HAP emission 

points for the sources specified in paragraph (c) of this section, 

shall achieve compliance upon start-up or June 15, 1998, whichever is 

later, as provided in Sec. 63.6(b) of subpart A of this part. 

(f) Each owner or operator of an affected source with affected 

process equipment shared by more than one type of pulping process, 
\ 

shall comply with the applicable requirement in this subpart that 

ach.eves the maximum degree of reduction in HAP emissions. 

(g) Each owner or operator of an affected source specified in 

paragraphs (a) through (c) of this section must -comply with the 

requirements of subpart A--General Provisions of this part, as 

indicated in table 1 to this subpart. 

Sec. 63.441 Definitions. 

All terms used in this subpart shall have the meaning given them in 

'the CAA, in subpart A of this part, and in this section as follows: 

Acid condensate storage tank means any storage tank containing 

cooking acid following the sulfur dioxide gas fortification process. 

Black liquor means spent cooking liquor that has been separated 

from the pulp produced by the kraft, soda, or semi-chemical pulping 

process. 

Ble.aching·means brightening of pulp by the addition of oxidizing 

chemicals or reducing chemicals. 

Bleaching line means a group of bleaching stages arranged in series 

such that bleaching of the pulp progresses as the pulp moves from one 

stage to J:he .. .next. 

Bleaching stage means all process equipment associated with a 



discrete step of chemical application and removal in the bleaching 

process including chemical and steam mixers, bleaching towers, washers, 

seal (filtrate) tanks, vacuum pumps, and any other equipment serving 

the same function as those previously listed. 

Bleaching system means all process equipment after high-density 

pulp storage prior to the first application of oxidizing chemicals or 

reducing chemicals following the pulping system, up to and including 

the final bleaching stage. 

Boiler means any enclosed combustion device that extracts useful 

energy in the form of steam. A boiler is not considered a thermal 

oxidizer. 

Chip steamer means a vessel used for the purpose of preheating or 

pretreating wood chips prior to the digester, using flash steam from 

the digester or live steam. 

Closed-vent system means a system that is not open to the 

atmosphere and is composed of pip~ng, ductwork, connections, and, if 

necessary, flo·w-inducing devices that transport gas or vapor from an 

emission point to a control device. 

Combustion device means an individual unit of equipment, including 

but not limited to, a thermal oxidizer, lime kiln, recovery furnace, 

process heater, or boiler, used for the thermal oxidation of organic 

hazardous air pollutant vapors. 
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Decker system means all equipment used to thicken the pulp slurry 

or reduce its liquid content after the pulp washing system and prior to 

high-density pulp storage. The decker system includes decker vents, 

filtrate tanks, associated vacuum pumps, and any other equipment 

serving the same function as those previously listed. 

Digester system means each continuous digester or each batch 

digester used for the chemical treatment of wood or non-wood fibers. 

The digester system equipment includes associated flash tank(s), blow 

tank(s), chip steamer(s) not using fresh steam, blow heat recovery 



accumulator(s), relief gas condenser(s), prehydrolysis unit(s) 

preceding the pulp washing system, and any other equipment serving the 

same function as those previously listed. The digester system includes 

any of the liquid streams or condensates associated with batch or 

continuous digester relief, blow, or flash steam processes. 

Emission point means any part of a stationary source that emits 

hazardous air pollutants regulated under this subpart, including 

emissions from individual process vents, stacks, open pieces of process 

equipment, equipment leaks, wastewater and condensate collection and 

treatment system units, and those emissions that could reasonably be 

conveyed through a stack, chimney, or duct where such emissions first 

reach the environment. 

Evaporator system means all equipment associated with increasing 

the solids content and/orc concentrating spent cooking liquor from the 

pulp washing system including pre-evaporators, multi-effect 

evaporators, concentrators, and vacuum systems, as well as associated 

condensers, hotwells, and condensate streams, and any other equipment 

serving the same function as those previously listed. 

Flow indicator means any device that indicates gas or liquid flow 

in an enclosed system. 

HAP means a hazardous air pollutant as defined in Sec. 63.2 of 

subpart A of this part. 

High volume, low concentration or HVLC collection system means the 

gas collection and transport system used to convey gases from the HVLC 

system to a control device. 

High volume, low concentration or HVLC system means the collection 

of equipment including the pulp washing, knotter, screen, decker, and 

oxygen delignification systems, weak liquor storage tanks, and any 

other equipment serving the same function as those previously listed. 

Knotter system means equipment where knots, oversized ~aterial, or 

pieces of uncooked wood are removed from the pulp slurry after the 

digester system and prior to the pulp washing system. The knotter 

system equipment includes the knotter, knot drainer tanks, ancillary 

tanks, and any other equipment serving the same function as those 

previously listed. 



Kraft pulping means a chemical pulping process that uses a mixture 

of sodium hydroxide and sodium sulfide as the cooking liquor. 

Lime kiln means an enclosed combustion device used to calcine lime 

mud, which consists primarily of calcium carbonate, into calcium oxide. 

Low volume, high concentration or LVHC collection system means the 

gas collection and transport system used to convey gases from the LVHC 

system to a control device. 

Low volume, high concentration or LVHC system means the collection 

of equipment including the digester, turpentine recovery, evaporator, 

steam stripper systems, and any other equipment serving the same 

function as those previously listed. 

Mechanical pulping means a pulping process that only uses 

mechanical and thermo-mechanical processes to reduce wood to a fibrous 

mass. The mechanical pulping processes include, but are not limited to, 

stone groundwood, pressurized groundwood, refiner mechanical, thermal 

refjner mechanical, thermo-mechanical, and tandem thermo-mechanical. 

Non-wood pulping means the production of pulp from fiber sources 

othe~ than trees. The non-wood fiber source£ include, but are not 

limited to, bagasse, cereal straw, cotton, flax straw, hemp, jute, 

kenaf, and leaf fibers. 

Oven-dried pulp or ODP means a pulp sample at zero percent moisture 

content by weight. Pulp samples for applicability or compliance 

determinations for both the pulping and bleaching systems shall be 

unbleached pulp. For purposes of complying with mass emission limits in 

this subpart, megagram of ODP shall be measured to represent the amount 

of pulp entering and processed by the equipment system under the 

specified mass limit. For equipment that does not process pulp, 

megagram of ODP shall be measured to represent the amount of pulp that 

was processed to produce the gas and liquid streams. 

Oxygen delignification system means the equipment that uses oxygen 

to remove lignin from pulp after high-density stock storage and prior 

to the bleaching system. The oxygen delignification system equipment 

includes the blow tank, washers, filtrate tanks, any interstage pulp 

storage tanks, and any other equipment serving the same function as 



those previously listed. 

Primary fuel means the fuel that provides the principal heat input 

to the comhustion device. To be considered primary, the fuel must be 

able to sustain operation of the comhustion device without the addition 

of other fuels. 

Process wastewater treatment system means a collection of 

equipment, a process, or specific technique that removes or destroys 

the HAP's in a process wastewater stream. Examples include, but are not 

limited to, a steam stripping unit, wastewater thermal oxidizer, or 

biological treatment unit. 

Pulp washing system means all equipment used to wash pulp and 

separate spent cooking chemicals following the digester system and 

prior to the bleaching system, oxygen delignification system, or paper 

rr ... chine system (at unbleached mills). The pulp washing system equipment 

includes vacuum drum washers, diffusion washers, rotary pressure 

washers, horizontal belt· filters, intermediate.stock chests, and their 

associated vacuum pumps, filtrate tanks, foam breakers or tanks, and 

any other equipment serving the same function as those previously 

listed. The pulp washing system does not include deckers, screens, 

knotters, stock chests, or pulp storage tanks following the last stage 

of pulp washing. 

Pulping line means a group of equipment arranged in series such 

that the wood chips are digested and the resulting pulp progresses 

through a sequence of steps that may include knotting, refining, 

washing, thickening, blending, storing, oxygen delignification, and any 

other equipment serving the same function as those previously listed. 

Pulping process condensates means any HAP-containing liquid that 

results from contact of water with organic compounds in the pulping 

process. Examples of process condensates include digester system 

condensates, turpentine ~ecovery system condensates, evaporator system 

condensates, LVHC system condensates, HVLC system condensates, and any 

other condensates from equipment serving the same function as those 

previously listed. Liquid streams that are intended for byproduct 

recovery are not qonsidered process condensate streams. 

Pulping system means all process equipment, beginning with the 



digester system, and up to and including the last piece of pulp 

conditioning equipment prior to the bleaching system, including 
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treatment with ozone, oxygen, or peroxide before the first application 

of a chemical bleaching agent intended to brighten pulp. The pulping 

system includes pulping process condensates and can include multiple 

pulping lines. 

Recovery furnace means an enclosed combustion device where 

concentrated spent liquor is burned to recover sodium and sulfur, 

produce steam, and dispose of unwanted dissolved wood components in the 

liquor. 

Screen system means equipment in which oversized particles are 

removed from the pulp slurry prior to the bleaching or papermaking 

system washed stock storage. 

Secondary fiber pulping means a pulping process that converts a 

fibrous material, that has previously undergone a manufacturing 

process, into pulp stock through the addition of water and meChanical 

enargy. The mill then uses that pulp as the raw material in another 

manufactured product. These mills may also utilize chemical, heat, and 

mechanical processes to remove ink particles from the fiber stock. 

Semi-chemical pulping means a pulping process that combines both 

chemical and mechanical pulping processes. The semi-chemical pulping 

process produces intermediate yields ranging from 55 to 90 percent. 

Soda pulping means a chemical pulping process that uses sodium 

hydroxide as the active chemical in the cooking liquor. 

Spent liquor means process liquid generated from the separation of 

cooking liquor from pulp by the pulp washing system containing 

dissolved organic wood materials and residual cooking compounds. 

Stearn stripper system means a column (including associated stripper 

feed tanks, condensers, or heat exchangers) used to remove compounds 

from wastewater or condensates using steam. The steam stripper system 

also contains all equipment associated with a methanol rectification 



process including rectifiers, condensers, decanters, storage tanks, and 

any other equipment serving the same function as those previously 

listed. 

Strong liquor storage tanks means all storage tanks containing 

~iquor that has been concentrated in preparation for combustion or 

oxidation in the recovery process. 

sulfite pulping means a chemical pulping process that uses a 

mixture of sulfurous acid and bisulfite ion as the cooking liquor. 

Temperature. monitoring device means a piece of equipment used to 

monitor temperature and having an accuracy of 1.0 percent 

of the temperature being monitored expressed in degrees Celsius or 

0.5 degrees Celsius ( deg.C), whichever is greater. 

Thermal oxidizer means an enclosed device that destroys organic 

compounds by thermal oxidation. 

Turpentine recovery system means all equipment associated with 

re~overing turpentine from digester system gases including condensers, 

decanters, storage tanks, and any other equipment serving the same 

function as those previously listed. The turpentine recovery system 

includes any liquid streams associated with the turpentine recovery 

process such as turpentine decanter underflow. Liquid streams that are 

intended for byproduct recovery are not considered turpentine recovery 

system condensate streams. 

Weak liquor storage tank means any storage tank except washer 

filtrate tanks containing spent liquor recovered from the pulping 

process and prior to the evaporator system. 

Sec. 63.442 [Reserved] 

Sec. 63.443 Standards for the pulping system at kraft, soda, and semi

chemical processes. 

(a) The owner or operator of each pulping system using the kraft 

process subject to the requirements of this subpart shall control the 



total HAP emissions from the following equipment systems, as specified 

in paragraphs (c) and (d) of this section. 

(l) At existing affected sources, the total HAP emissions from the 

following equipment systems shall be controlled: 

(i) Each LVHC system; 

(ii) Each knotter or screen system with total HAP mass emission 

rates greater than or equal to the rates specified in paragraphs 

(a) (l) (ii) (A) or (a) (l) (ii) (B) of this section or the combined rate 

specified in paragraph (a) (l) (ii) (C) of this section. 

(A) Each knotter system with emissions of 0.05 kilograms or more of 

total HAP per megagram of ODP (O.l pounds per ton). 

(B) Each screen system with emissions of 0.10 kilograms or more of 

total HAP per megagram of ODP (0.2 pounds per ton). 

(C) Each knotter and screen system with emissions of 0.15 kilograms 

or more of total HAP per megagram of ODP ( 0 . 3 pounds per ton) . 

(iii) Each pulp washing system; 

(iv) Each decker system that: 

{A} Uses any process water other than fresh water or paper machine 

white water; or 

{B) Uses any process water with a total HAP concentratior.. greater 

than 400 parts per million by weight; and 

(v) Each oxygen delignification system. 

(2) At new affected sources, the total HAP emissions from the 

equipment systems listed in paragraphs (a) (1) (i), (a) (l) (iii), and 

(a) (l) (v) of this section and the following equipment systems shall be 

controlled: 

(i) Each knotter system; 

(ii) Each screen system; 

(iii) Each decker system; and 

(iv) Each weak liquor storage tank. 

(b) The owner or operator of each pulping system using a semi

chemical or soda process subject to the requirements of this subpart 

shall control the total HAP emissions from the following equipment 

systems as specified in paragraphs (c) and (d) of this section. 



(1) At each existing affected sources, the total HAP emissions from 

each LVHC system shall be controlled. 

(2) At each new affected source, the total HAP emissions from each 

LVHC system and each pulp washing system shall be controlled. 

(c) Equipment systems listed in paragraphs (a) and (b) of this 

section shall be enclosed and vented into a closed-vent system and 

routed to a control device that meets the requirements specified in 

paragraph (d) of this section. The enclosures and closed-vent system 

shall meet the requirements specified in Sec. 63.450. 

(d) The control device used to reduce total HAP emissions from each 

equipment system listed in paragraphs (a) and (b) of this section 

shall: 

(1) Reduce total HAP emissions by 98 percent or more by weight; or 

(2) Reduce the total HAP concentration at the outlet of the thermal 

oxidizer to 20 parts per million or less by volume, corrected to 10 

percent oxygen on a dry basis; or 

(3) Reduce total HAP emissions using a thermal oxidizer designed 

and operated at a minimum temperature of 871 deg.C (1600 deg.F) and a 

minimum residence time of 0.75 seconds; or 

(4) Reduce total HAP emissions using a boiler, lime kiln, or 

recovery furnace by introducing the HAP emission stream with the 

primary fuel or into the flame zone. 

(e) Periods of excess emissions reported under Sec. 63.455 shall 

not be a violation of Sec. 63.443 (c) and (d) provided that the time of 

excess emissions (excluding periods of startup, shutdown, or 

malfunction) divided by the total process operating time in a semi

annual reporting period does not exceed the following levels: 

(1) One percent for control devices used to reduce the total HAP 

emissions from the LVHC system; and 

[[Page 18620]] 

(2) Four percent for control devices used to reduce the total HAP 

emissions from the HVLC system; and 

{3) Four percent for control devices used to reduce the total HAP 



emissions from both the LVHC and HVLC systems. 

Sec. 63.444 Standards for the pulping system at sulfite processes. 

(a) The owner or operator of each sulfite process subject to the 

requirements of this subpart shall control the total HAP emissions from 

the following equipment systems as specified in paragraphs (b) and (c) 

of this section. 

(1) At existing sulfite affected sources, the total HAP emissions 

from the following equipment systems shall be controlled: 

(i) Each digester system vent; 

{ii) Each evaporator.system vent; and 

(iii) Each pulp washing system. 

(2) At new affected sources, the total HAP emissions from the 

equipment systems listed in paragraph (a) (1) of this section and the 

following equipment shall be controlled: 

(i) Each weak liquor storage tank; 

(ii) Each strong liquor storage tank; and 

(iii) Each acid condensate storage tank. 

(b) Equipment listed in paragraph (a) of this section shall be 

enclosed and vented into a closed-vent system and routed to a control 

device that meets the requirements specified in paragraph (c) of this 

section. The enclosures and closed-vent system shall meet the 

requirements specified in Sec. 63.450. Emissions from equipment listed 

in paragraph (a) of this section that is not necessary to be reduced to 

meet paragraph (c) of this section is not required to be routed to a 

control device. 

(c) The total HAP emissions from both the equipment systems listed 

in paragraph (a) of this section and the vents, wastewater, and 

condensate streams from the control device used to reduce HAP 

emissions, shall be controlled as follows. 

(1) Each calcium-based or sodium-based sulfite pulping process 

shall: 



{i) Emit no more than 0.44 kilograms of total HAP or methanol per 

megagram {0.89 pounds per ton) of ODP; or 

{iil Remove 92 percent or more by weight of the total HAP or 

methanol. 

{2) Each magnesium-based or ammonium-based sulfite pulping process 

shall: 

{i) Emit no more than 1.1 kilograms of total HAP or methanol per 

megagram {2.2 pounds per ton) of ODP; or 

(iil Remove 87 percent or more by weight of the total HAP or 

methanol. 

Sec. 63.445 Standards for the bleaching system. 

(a) Each bleaching system that does not use any chlorine or 

chlorinated compounds for bleaching is exempt from the requirements of 

this section. Owners or operators of the following bleaching systems 

shall meet all the provisions of this section: 

(1) Bleaching systems that use chlorine; 

(2) Bleaching systems bleaching pulp from kraft, sulfite, or soda 

pulping processes that uses any chlorinated compounds; or 

(3) Bleaching systems bleaching pulp from mP.r.h~nical pulping 

processes using wood or from any process using secondary or non-wood 

fibers, that use chlorine dioxide. 

(b) The equipment at each bleaching stage, of the bleaching systems 

listed in paragraph (a) of this section, where chlorinated compounds 

are introduced shall be enclosed and vented into a closed-vent system 

and routed to a control device that meets the requirements specified in 

paragraph (c) of,this section. The enclosures and closed-vent system 

shall meet the -requirements specified in Sec. 63.450. 

{c) The control device used to reduce chlorinated HAP emissions 

(not including chloroform) from the equipment specified in paragraph 

(b) of this section shall: 

(1) Reduce the total chlorinated HAP mass in the vent stream 

entering the control device by 99 percent or more by weight; 



(2) Achieve a treatment device outlet concentration of ~0 parts per 

million or less by volume of total chlorinated HAP; or 

(3) Achieve a treatment device outlet mass emission rate of 0.00~ 

kg of total chlorinated HAP mass per megagram (0.002 pounds per ton) of 

ODP. 

(d) The owner or operator of each bleaching system subject to 

paragraph (a) (2) of this section shall comply with paragraph (d) (~) or 

(d) (2) of this section to reduce chloroform air emissions to the 

atmosphere, except the owner or operator of each bleaching system 

complying with extended compliance under Sec. 63.440(d) (3) (ii) shall 

comply with paragraph (d) (~) of this section. 

(~) Comply with the following applicable effluent limitation 

guidelines and standards specified in 40 CFR part 430: 

(i) Dissolving-grade kraft bleaching systems and lines, 40 CFR. 

430.~4 through 430.~7; 

(ii) Paper-grade kraft and soda bleaching systems and lines, 40 CFR 

430.24 (a) (1) and (e), and 40 CFR 430.26 (a) and (c); 

(iii) Dissolving-grade sulfite bleaching systems and lines, 40 CFR 

430.44 through 430.47; or 

(iv) Paper-giade sulfite bleaching systems and lines, 40 CFR 

430.54(a) and (c), and 430.56(a) and (c). 

(2) Use no hypochlorite or chlorine for bleaching in the bleaching 

system or line. 

Sec. 63.446 Standards for kraft pulping process condensates. 

(a) The requirements of this section apply to owners or operators 

of kraft processes subject to the requirements of this subpart. 

(b) The pulping process condensates from the following equipment 

systems shall be treated to meet the requirements specified in 

paragraphs (c), (d), and (e) of this section: 

(~) Each digester system; 

(2) Each turpentine recovery system; 



(3) Each evaporator stage where weak liquor is introduced (feed 

stages) in the evaporator system; 

(4) Each HVLC collection system; and 

(5) Each LVHC collection system. 

(c) one of the following combinations of HAP-containing pulping 

process condensates generated, produced, or associated with the 

equipment systems listed in paragraph (b) of this section shall be 

subject to the requirements of paragraphs (d) and (e) of this section: 

(1) All pulping process condensates from the equipment systems 

specified in paragraphs (b) (1) through (b) (5) of this section. 

(2) The combined pulping process condensates from the equipment 

systems specified in paragraphs (b) (4) and (b) (5) of this section, plus 

pulping process condensate stream(s) that in total contain at least 65 

percent of the total HAP mass from the pulping process condensates from 

equipment systems listed in paragraphs (b) (1) through (b) (3) of .this 

section. 

(3) The pulping process condensates from equipment systems listed 

in paragraphs (b) (1) through (b) (5) of this section that in total 

contain a total HAP mass of 3.6 kilograms or more of total HAP per 

megagram (7.2 pounds per ton) of ODP for mills that do not perform 

bleaching or 5.5 kilograms or more of total HAP per megagram (11.1 

pounds per ton) of ODP for mills that perform bleaching. 

(d) The pulping process condensates from the equipment systems 

listed in paragraph (b) of this section shall be conveyed in a closed 

collection system that is designed and operated to meet the 

requirements specified in paragraphs (d) (1) and (d) (2) of this section. 

(1) Each closed collection system shall meet the individual drain 

system 
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requirements specified in Sec. 63.960, 63.961, and 63.962 of subpart RR 

of this part, except for closed vent systems and control devices shall 

be designed and operated in accordance with Sees. 63.443(d) and 63.450, 

instead of in accordance with Sec. 63.693 as specified in Sec. 63.962 



(a) (3) (ii), (b) (3) (ii) (A), and (b) (3) (ii) (B) (5) (iii); and 

(2) If a condensate tank is used in the closed collection system, 

the tank shall meet the following requirements: 

(i) The fixed roof and all openings (e.g., access hatches, sampling 

ports, gauge wells) shall be designed and operated with no detectable 

leaks as indicated by an instrument reading of less than 500 parts per 

million above background, and vented into a closed-vent system that 

meets the requirements in Sec. 63.450 and routed to a control device 

that meets the requirements in Sec. 63.443(d); and 

(ii) Each opening shall be maintained in a closed, sealed position 

(e.g., covered by a lid that is gasketed and latched) at all times that 

the tank contains -pulping process condensates or any HAP removed from a 

pulping process condensate stream except when it is necessary to use 

the opening for sampling, removal( or for equipment inspection, 

maintenance, or rep~ir. 

(e) Each pulping process condensate from the equipment systems 

listed in paragraph (b) of this section shall be treated according to . 

one of the following options: 

(1) Recycle the pulping process condensate to an equipment system 

specified in Sec. 63.443(a) meeting the requirements specified in 

Sec. 63.44J(c) and (d); or 

(2) Discharge the pulping process condensate below the liquid 

surface of a biological treatment system meeting the requirement 

specified in paragraph (e) (3) of this section; or 

(3) Treat the pulping process condensates to reduce or destroy the 

total HAP's by at least 92 percent or more by weight; or 

(4) At mills that do not perform bleaching, treat the pulping 

process condensates to remove 3.3 kilograms or more of total HAP per 

megagram (6.6 pounds per ton) of ODP, or achieve a total HAP 

concentration of 210 parts per million or less by weight at the outlet 

of the control device; or 

(5) At mills that perform bleaching, treat the pulping process 

condensates tO remove 5.1 kilograms or more of total HAP per megagram 

(10.2 pounds per ton) of ODP, or achieve a total HAP concentration of 



330 parts per million or less by weight at the outlet of the control 

device. 

(f) Each HAP removed from a pulping process condensate stream 

during treatment and handling under paragraphs (d) or (e) of this 

section, except for those treated according to paragraph (e) (2) of this 

section, shall be controlled as specified in Sec. 63.443(c) and (d). 

(g) For each steam stripper system used to comply with the 

requirements specified in paragraph (e) (3) of this section, periods of 

excess emissions reported under Sec. 63.455 shall not be a violation of 

paragraphs (d), (e), and (f) of this section provided that the time of 

excess emissions (including periods of startup, shutdown, or 

malfunction) divided by the total process operating time in a semi

annual reporting period does not exceed 10 percent. 

(h) Each owner or operator of a new or existing affected source 

subject to the requirements of this section shall evaluate all new or 

modified pulping process condensates or changes in the annual bleached 

or non-bleached ODP used to comply with paragraph (i) of this section, 

to determine if they meet the applicable requirements of this section. 

(i) ·For the purposes of meeting the requirements in paragraphs 

(c) (2), (e) (4), or (e) (5) of this section at mills producing both 

bleached and unbleached pulp products, owners and operators may meet a 

prorated mass standard that is calculated by prorating the applicable 

mass standards (kilograms of total HAP per megagram of ODP) for 

bleached and unbleached specified in paragraphs (c) (2), (e) (4), or 

(e) (5) of this section by the ratio of annual megagrams of bleached and 

unbleached ODP. 

Sec. 63.447 Clean condensate alternative. 

As an alternative to the requirements specified in 

Sec. 63.443(a) (~) (ii) through (a) (1) (v) for the control of HAP 

emissions from pulping systems using the kraft process, an owner or 

operator must demonstrate to the satisfaction of the Administrator, by 

meeting all the requirements below, that the total HAP emissions 



reductions achieved by this clean condensate alternative technology are 

equal to or greater than the total HAP emission reductions that would 

have been achieved by compliance with Sec. 63.443{a) (1) (ii) through 

(a) (1) (v) • 

(a) For the purposes of this section only the following additional 

definitions apply. 

{1) Clean condensate alternative affected source means the total of 

all HAP emission points in the pulping, bleaching, causticizing, and 

papermaking systems (exclusive of HAP emissions attributable to 

additives to paper machines and HAP emission points in the LVHC 

system). 

(2) causticizing systern means all equipment associated ~ith 

converting sodium carbonate into active sodium hydroxide. The equipment 

includes smelt dissolving tanks, lime mud washers and storage tanks, 

white and mud liquor clarifiers and storage tanks, slakers, slaker grit 

washers, lime kilns, green liquor cl~rifiers and storage tanks, and 

dreg washers ending with the white liquor storage tanks prior to··the 

digester system, and any other equipment serving the same function as 

those previously listed. 

(3) Paperrnaking system means all equipment used to convert pulp 

into paper, paperboard, or market pulp, including the stock storag_e and 

preparation systems, the paper or paperboard machines, and the paper 

machine white water system, broke recovery systems, and the systems 

involved in calendering, drying, on-machine coating, slitting, winding, 

and cutting. 

(b) Each owner or operator shall install and operate a clean 

condensate alternative technology with a continuous monitoring system 

to reduce total HAP emissions by treating and reducing HAP 

concentrations in the pulping process water used within the clean 

condensate alternative affected source. 

(c) Each owner or operator shall calculate HAP emissions on a 

kilogram per megagram of ODP basis and measure HAP emissions according 

to the appropriate procedures contained in Sec. 63.457. 

(d) Each owner or operator shall determine the baseline HAP 



emissions for each equipment system and the total of all equipment 

systems in the clean condensate alternative affected source based on 

the following: 

{~} Process and air pollution control equipment installed and 

operating on or after December ~7, ~993, and 

{2} Compliance with the following requirements that affect the 

level of HAP emissions from the clean condensate alternative affected 

source: 

{i} The pulping process condensates requirements in Sec. 63.446; 

{ii} The applicable effluent limitation guidelines and standards in 

40 CFR part 430, subparts A, B, D, and E; and 

{iii} All other applicable requirements of local, State, or Federal 

agencies or statutes. 

{e) Each owner or operator shall determine the following HAP 

emission reductions from the baseline HAP emissions determined in 

paragraph (d) of this section for each equipment system and the total 

of all equipment 
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systems in the clean condensate alternative affected source: 

(~} The HAP emission reduction occurring by complying with the 

requirements of Sec. 63.443(a} (~} (ii} through (a}(~} (v}; and 

(2} The HAP emissions reduction that occurring by complying with 

the clean condensate alternative technology. 

(f) For the purposes of all requirements in this section, each 

owner or operator may use as an alternative, individual equipment 

systems {instead of total of all equipment systems} within the clean 

condensate alternative affected source to determine emissions and 

reductions to demonstrate equal or greater than the reductions that 

would have been achieved by compliance with Sec. 63.443(a} (~} (ii} 

through (a} (~} (v} . 

(g) The initial and updates to the control strategy report 

specified in Sec. 63.455(b} shall include to the extent possible the 

following information: 



(l) A detailed description of: 

(i) The equipment systems and emission points that comprise the 

clean condensate alternative affected source; 

(ii) The air pollution control technologies that would be used to 

meet the requirements of Sec. 63.443(a) (l) (ii) through (a) (l) (v); 

(iii) The clean condensate alternative technology to be used. 

(2) Estimates and basis for the estimates of total HAP emissions 

and emissions reductions to fulfill the requirements paragraphs (d), 

(e), and (f) of this section. 

(h) Each owner or operator shall report to the Administrator by the 

applicable compliance date specified in Sec. 63.440(d) or (e) the 

rationale, calculations, test procedures, and data documentation used 

to demonstrate compliance with all the requirements of this section. 

Sees. 63.448-63.449 [Reserved] 

Sec. 63.450 Standards for enclosures and closed-vent ·systems. 

(a) Each enclosure and closed-vent system specified in 

Sees. 63.443(c), 63.444(b), and 63.445(b) for capturing and 

transporting vent streams that contain RAP shall meet the requirements 

specified in paragraphs ~b) through (d) of this section. 

(b) Each enclosure shall maintain negative pressure at each 

enclosure or hood opening as demonstrated by the procedures specified 

Sec. 63.457(e). Each enclosure ox· hood opening closed during the 

initial performance test specified in Sec. 63.457(a) shall be 

maintained in the same closed and sealed position as during the 

performance tes~ at all times except when necessary to use the opening 

for sampling, inspection, maintenance, or repairs. 

(c) Each component of the closed-vent system used to comply with 

Sees. 63.443(c), 63.444(b), and 63.445(b) that is operated at positive 

pressure and located prior to a control device shall be designed for 



and operated with no detectable leaks as indicated by an instrument 

reading of less than 500 parts per million by volume above background, 

as measured by the procedures specified in Sec. 63.457(d). 

(d) Each bypass line in the closed-vent system that could divert 

vent streams containing HAP to the atmosphere without meeting the 

emission limitations in Sees. 63.443, 63.444, or 63.445 shall comply 

with either of the following requirements: 

(~) On each bypass line, the owner or operator shall install, 

calibrate, maintain, and operate according to manufacturer's 

specifications a flow indicator that provides a record of the presence 

of gas stream flow in the bypass line at least once every 15 minutes. 

The flow indicator shall be installed in the bypass line in such a way 

as to indicate flow in the bypass line; or 

(2) For bypass line valves that are not computer controlled, the 

owner or operator shall maintain the bypass line valve in the closed 

position with a car seal or a seal placed on the valve or closure 

mechanism in such a way that valve or closure mechanism cannot be 

opened without breaking the seal. 

Sees. 63.45~-63.452 [Reserved] 

Sec. 63.453 Monitoring requirements. 

(a) Each owner or operator subject to the standards specified in 

Sees. 63.443(c) and (d), 63.444(b) and (c), 63.445(b) and (c), 

63.446(c), (d), and (e), 63.447(b) or Sec. 63.450(d), shall install, 

calibrate, certify, operate, and maintain according to the 

manufacturer's specificatiOns, a continuous monitoring system (CMS, as 

defined in Sec. 63.2 of this part) as specified in paragraphs (b) 

through (m) of this section, except as allowed in paragraph (m) of this 

section. The CMS shall include a continuous recorder. 

(b) A CMS shall be uperated to measure the temperature in the 

firebox or in the ductwork immediately downstream of the firebox and 



before any substantial heat exchange occurs for each thermal oxidizer 

used to comply with the requirements of Sec. 63.443(d) (1) through 

(d) (3). Owners and operators complying with the requirements in 

Sec. 63.443(d) (2) or (d) (3) shall monitor the parameter specified and 

for the temperature and concentration limits specified. 

(c) A CMS shall be operated to measure the following parameters for 

each gas scrubber used to comply with the bleaching system requirements 

of Sec. 63.445(c) or the sulfite pulping system requirements of 

sec. 63.444 (c) . 

(1) The pH or the oxidation/reduction potential of the: gas scrubber 

effluent; 

(2) The gas scrubber vent gas inlet flow rate; and 

(3) The gas scrubber liquid influent flow rate. 

(d) As an option to the requirements specified in paragraph (c) of 

this section, a CMS shall be operated to measure the chlorine outlet 

concentration of each gas scrubber used to comply with the bleaching 

system outlet concentration requirement specified in Sec. 63.445.(c) (2). 

(e) The owner or operator of a bleaching system complying with 40 

CFR 430.24, shall monitor the chlorine and hypochlorite application 

rates, in kg of bleaching agent per megagram of ODP, of the bleaching 

system during the extended compliance period specified in 

sec. 63.440(d) (3). 

(f) A CMS shall be operated to measure the gas scrubber parameters 

specified in paragraphs (c) (1) through (c) (3) of this section or those 

site specific parameters determined according to the procedures 

specified in paragraph (n) of this section to comply with the sulfite 

pulping system requirements specified in Sec. 63.444(c). 

(g) A CMS shall be operated to measure the following parameters for 

each steam stripper used to comply with the treatment requirements in 

Sec. 63.446 (e) (3), (4), or (5): 

(1) The process wastewater feed rate; 

(2) The steam feed rate; and 

(3) The process wastewater column feed temperature. 

(h) As an option to the requirements specified in paragraph (g) of 



this section, a CMS shall be operated to measure the methanol outlet 

concentration to comply with the steam stripper outlet concentration 

requirement specified in Sec. 63.446 {e) {4) or {e) {5). 

{i) A CMS shall be operated to measure the appropriate parameters 

determined according to the procedures specified in paragraph {n) of 

this section to comply with the condensate applicability requirements 

specified in Sec. 63.446{c). 

(j) Each owner or operator using a biological treatment system to 

comply with Sec·. 63.446 {e) {2) shall perform the following monitoring 

procedures. 
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{l.) On a daily basis, monitor the following parameters for each 

biological treatment unit: 

{i) Composite daily sample of outlet soluble BODS 

concentration to monitor for maximum daily and maximum monthly average; 

{ii) Mixed liquor volatile suspended solids; 

(iii) Horsepower of aerator unit(s); 

{iv) Inlet liquid flow; and 

{v) Liquid temperature. 

{2) Obtain daily inlet and outlet liquid grab samples from each 

biological treatment unit to have HAP data available to perform 

quarterly percent reduction tests specified in paragraph {j) {2) {ii) of 

this section and the compliance percent reduction tests specified in 

paragraph {p) {1) {i) of this section. Perform the following procedures 

with the liquid samples: 

{i) Store the samples for 5 days as specified in Sec. 63.457{n). 

The 5 day storage requirement is required since the soluble 

BODS test requires 5 days to obtain results. If the results 

of the soluble BODS test are outside of the range 

established during the initial performance test,- then the archive 

sample shall be used to perform the percent reduction test specified in 

Sec. 63.457 {l.). 

(ii) Perform the percent reduction test procedures specified in 



Sec. 63.457(1) within 45 days after the beginning of each quarter as 

follows; 

(A) The percent reduction test performed in the first quarter 

(annually) shall be performed for total HAP and the percent reduction 

obtained from the test shall be at least as great as the total HAP 

reduction specified in Sec. 63.446(e) (2). 

(B) The remaining quarterly percent reduction ·tests shall be 

perfonned for methanol and the percent reduction obtained· from the test 

shall be at least as great as the methanol reduction determined in the 

previous first-quarter test specified in paragraph (j) (2) (ii). (A) of 

this section. 

(C) The parameter values used to calculate the percent reductions 

required in paragraphs (j) (2) (ii) (A) and (j) (2) (ii) (B) of this section 

shall be parameter values measured and samples taken in paragraph 

(j) (1) of this section. 

(k) Each enclo.,ure and closed-vent system used to comply with 

Sec. 63.450(a) shall comply with the requirements specified in 

paragraphs (k) (1) through (k) (6) of this section. 

{~) For each enclosure opening, a visual inspection of the closure 

mechanism specified in Sec. 63.450(b) shall be performed at least once 

every 30 days to ensure the opening is maintained in the closed 

position and sealed. 

(2) Each closed-vent system required by Sec. 63.450(a) shall be 

visually inspected every 30 days and at other times as requested by the 

Administrator. The visual inspection shall include inspection of 

ductwork, piping, enclosures, and connections to covers for visible 

evidence of defects. 

(3) For positive pressure closed-vent systems or portions of 

closed-vent systems, demonstrate no detectable leaks as specified in 

Sec. 63.450(c) measured initially and annually by the procedures in 

Sec. 63.457(d). 

(4) Demonstrate initially and annually that each enclosure opening 

is maintained at negative pressure as specified in Sec. 63.457(e). 

(5) The valve or closure mechanism specified in Sec. 63.450(d) (2) 



shall be inspected at least once every 30 days to ensure that the valve 

is maintained in the closed position and the emission point gas stream 

is not diverted through the bypass line. 

(6) If an inspection required by paragraphs (k) (1) through (k) (5) 

of this section identifies visible defects in ductwork, piping, 

enclosures or connections to covers required by Sec. 63.450, or if an 

instrument reading of 500 parts per million by volume or greater above 

background is measured, or if enclosure openings are not maintained at 

negative pressure, then the following corrective actions shall be taken 

as soon as practicable. 

(i) A first effort to repair or correct the closed-vent system 

shall be made as soon as practicable but no later than 5 calendar days 

after the problem is identified. 

Cii) The repair or corrective action shall be completed no later 

than 15 calendar days after the problem is identified. 

(1) Each pulping process condensate closed collection system used 

to comply with Sec. 63.446(d) shall be visually inspected every 30 days 

and shall comply with the inspection and monitoring requirements 

specified in Sec. 63.964 of subpart RR of this part, except for the 

closed-vent system and control device inspection and monitoring 

requirements specified in Sec. 63.964(a) (2) of subpart RR of this part, 

the closed-vent sy~tem and the control device shall meet the 

requirements specified in paragraphs (a) and (k) of this section. 

{rn) Each owner or operator using a control device, technique or an 

alternative parameter other than those specified in paragraphs (b) 

through (1) of this section shall install a CMS and establish 

appropriate operating parameters to be monitored that demonstrate, to 

the Administrator's satisfaction, continuous compliance with the 

applicable control requirements. 

{n) To establish or reestablish, the value for each operating 

parameter required to be monitored under paragraphs (b) through (j), 

(1), and (m) of this section or to establish appropriate parameters for 

paragraphs (f), (i), and (m) of this section, each owner or operator 

shall use the following procedures: 

(l) During the initial performance test required in Sec. 63.457(a) 



or any subsequent performance test, continuously record the operating 

parameter; 

(2) Dete~minations shall be based on the control performance and 

parameter data monitored during the performance test, supplemented if 

necessary by engineering assessments and the manufacturer's 

recommendations; 

(3) The owner or operator shall provide for the Administrator's 

approval the rationale for selecting the monitoring parameters 

necessary to comply with paragraphs (f), (i), and (m) of this section;· 

arid 

(4) Provide for the Administrator's approval the rationale for t.he 

selected operating parameter value, and monitoring frequency, and 

averaging time. Include all data and calculations used to dev·elop the 

value and a descriptibn of why the value, monitoring frequency, and 

averaging time demonstrate continuous compliance with the applicable 

emission. standard. 

(o) Each owner or operator of a control device subject to the 

monitoring provisions of this section shall operate the control device 

in a manner consistent with the minimum or maximum (as appropriate) 

operatihg parameter value or procedure required to be monitored dnder 

paragraphs (a) through (n) of this section and established under this 

subpart. Except as provided in paragraph (p) of this section, 

Sec. 63.443(e), or Sec. 63.446(g), operation of the control device 

below minimum oper_ating parameter values or above maximum operating 

parameter values established under this subpart or failure to perform 

procedures required by this subpart shall constitute a violation of the 

applicable emission standard of this subpart and be reported as a 

period of excess emissions. 

(p) .Each owner.or operator of a biological treatment system 

complying with paragraph (j) of this section shall perform all the 

following requirements when the monitoring parameters specified in 

paragraphs (j) (1) (i) through (j) (1) (iii) of this section are below 

minimum operating parameter values or 
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above maximum operating parameter values established in paragraph (n} 

of this section. 

(1} The following shall occur and be recorded as soon as practical: 

(i) Determine compliance with Sec. 63.446(e} (2} using the percent 

reduction test procedures specified in Sec. 63.457(1} and the 

monitoring data specified in paragraph (j} (1} of this section that 

coincide with the time period of the parameter excursion; 

(ii} Steps shall be taken to repair or adjust the operation of the 

process to end the parameter excursion period; and 

(iii} Steps shall be taken to minimize total HAP emissions to the 

atmosphere during the parameter excursion period. 

(2) A parameter excursion is not a violation of the applicable 

emission standard if the percent reduction test specified in paragraph 

(p} (1} (i} of this section demonstrates compliance with 

Sec. 63.446(e} (2}, and no maintenance or changes have been made to the 

process or control device after the beginning of·a parameter excursion 

that would influence the results of the determination. 

Sec. 63.454 Recordkeeping requirements. 

(a} The owner or operator of each affected source subject to the 

requirements of this subpart shall comply with the recordkeeping 

requirements of Sec. 63.10 of subpart A of this part, as shown in table 

1, and the requirements specified in paragraphs (b) through (d) of this 

section for the monitoring parameters specified in Sec. 63.453. 

(b) For each applicable enclosure opening, closed-vent system, and 

closed collection system, the owner or operator shall prepare and 

maintain a site-specific inspection plan including a drawing or 

schematic of the components of applicable affected equipment and shall 

record the following information for each-inspection: 

(1} Date of inspection; 

(2} The equipment type and identification; 



(3) Results of negative pressure tests for enclosures; 

(4) Results of leak detection tests; 

(5) The nature of the defect or leak and the method of detection 

(i.e., visual inspection or instrument detection); 

(6) The date the defect or leak was detected and the date of each 

attempt to repair the defect or leak; 

(7) Repair methods applied in each attempt to repair the defect or 

leak; 

(8) The reason for the delay if the defect or leak is not repaired 

within ~5 days after discovery; 

(9) The expected date of successful repair of the defect or leak if 

the repair is not completed within ~5 days; 

(~0) The date of successful repair of the defect or leak; 

(~~) The position and duration of opening of bypass line valves and 

the condition of any valve seals; and 

(12) The c;:I.uration of the use of bypass valves on computer 

controlled val v·es. 

(c) The owner or operator of a bleaching system complying with 

Sec. 63.440(d) (3) (ii) (B) shall record the daily average .chlorine and 

hypochlorite application rates, in kg of bleaching agent per megagram 

of ODP, of the bleaching system until the requirements specified in 

Sec. 63.440 (d) (3) (ii) (A) are met. 

(d) The owner or operator shall record the CMS parameters specified 

in Sec. 63.453 and meet the requirements specified in paragraph (a) of 

this section for any new affected process equipment or pulping·process 

condensate stream that becomes subject to the standards in this subpart 

due to a process change or modification. 

Sec. 63.455 Reporting requirements. 

(a) Each owner or operator of a source subject to this subpart 

shall comply with the reporting requirements of subpart A of this part 

as specified in table ~ and all the following requirements in this 



section. The initial notification report specified under 

Sec. 63.9(b) (2) of subpart A of this part shall be submitted by April 

15, 1999. 

(b) Each owner or operator of a kraft pulping system specified in 

Sec. 63.440(d) (1) or a bleaching system specified in 

Sec. 63.440(d) (3) (ii) shall submit, with the initial notification 

report specified under Sec. 63.9(b) (2) of subpart A of this part and 

paragraph (a) of this section and update every two years thereafter, a 

non-binding control strategy report containing, at a minimum, the 

information specified in paragraphs (b) (1) through (b) (3) of this 

section in addition to the information required in Sec. 63.9(b) (2) of 

subpart A of this part. 

(1) A description of the emission controls or process modifications 

selected for compliance with the control requirements in this standard. 

(2) A compliance schedule, including the dates by which each step 

toward compliance will be reached for each emission point or sets of 

emission points. At a minimum, the list of dates shall include: 

(i) The date by which the major study(s) for determining the 

compliance strategy will be completed; 

(ii) The date by which contracts for emission controls or process 

modifications will be awarded, or the date by which orders will be 

issued for the purchase of major components to accomplish emission 

controls or process changes; 

(iii) The date by which on-site construction, installation of 

emission control equipment, or a process change is to be initiated; 

(iv) The date by which on-site construction, installation of 

emissions control equipment, or a process change is to be completed; 

(v) The date by which final compliance is to be achieved; 

(vi) For compliance with paragraph Sec. 63.440(d) (3) (ii), the 

tentative dates by which compliance with effluent limitation guidelines 

and standards intermediate pollutant load effluent reductions and as 

available, all the dates for the best available technology's milestones 

reported in the National Pollutant Discharge Elimination System 

authorized under section 402 of the Clean Water Act and for the best 

professional milestones in the Voluntary Advanced Technology Incentives 



Program under 40 CFR 430.24 (b) (2); and 

(vii) The date by which the final compliance tests will be 

performed. 

(3) Until compliance is achieved, revisions or updates shall be 

made to the control strategy report required by paragraph (b) of this 

section indicating the progress made towards completing the 

installation of the emission controls or process modifications during 

the 2-year period. 

(c) The owner or operator of each bleaching system complying with 

Sec. 63.440(d) (3) (ii) (B) shall certify in the report specified under · 

Sec. 63.10(e) (3) of subpart A of this part that. the daily application 

rates of chlorine and hypochlorite for that bleaching system have not. 

increased as specified in Sec. 63.440(d) (3) (ii) (B) until the 

requirements of Sec. 63.440(d) (3) (ii) (A) are met. 

(d) The owner or operator shall meet the requirements specified in 

paragraph (a) of this section upon startup of any new affected process 

equipment or pulping process condensate stream that becomes subject to 

the·standards of this subpart due to a process change or modification. 

Sec. 63.456 (Reserved] 

Sec. 63.457 Test methods and procedures. 

(a) Initial performance test. An initial performance test is 

required for all emission sources subject to the limitations in 

Sees. 63.443, 63.444, 63.445, 63.446, and 63.447, except those 

controlled by a combustion device that is designed and operated as 

specified in Sec. 63.443 (d) (3) or (d) (4). 

(b) Vent sampling port locations and gas stream properties. For 

purposes of 
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selecting vent sampling port locations and determining vent gas stream 

properties, required in Sees. 63.443, 63.444, 63.445, and 63.447, each 

owner or operator shall comply with the applicable procedures in 

paragraphs (b) (1) through (b) (6) of this section. 

(1) Method 1 or 1A of part 60, appendix A, as appropriate, shall be 

used for selection of the sampling site as follows: 

(i) To sample for vent gas concentrations and volumetric flow 

rates, the sampling site shall be located prior to dilution of the vent 

gas stream and prior to release to the atmosphere; 

(ii) For determining compliance with percent reduction 

requirements, sampling sites shall be located prior to the inlet of the 

control device and at the outlet of the control device; measurements 

shall be performed simultaneously at the two sampling sites; and 

(iii) For determining compliance with concentration limits or mass 

emission rate limits, the sampling site shall be located at the outlet 

of the control device. 

(2) No traverse site selection method is needed for vents smaller 

than 0.10 meter (4.0 inches) in diameter. 

(3) The vent gas volumetric flow rate shall be determined using 

Method 2, 2A, 2C, or 2D of part 60, appendix A, as appropriate. 

(4) The moisture content of the vent gas shall be measured using 

Method 4 of part 60, appendix A. 

(5) To determine vent gas concentrations, the owner or operator 

shall collect a minimum of three samples that are representative of 

normal conditions and average the resulting pollutant concentrations 

using the following procedures. 

(i) Method 308 in Appendix A of this part shall be used to 

determine the methanol concentration. 

(ii) Except for the modifications specified in paragraphs 

(b) (5) (ii) (A) through (b) (5) (ii) (K) of this section, .Method 26A of part 

.60, appendix A shall be used to determine chlorine concentration in the 

vent stream. 

(A) Probe/Sampling Line. A separate probe is not required. The 

sampling line shall be an appropriate length of 0.64 em (0.25 in) OD 



Teflon~ tubing. The sample inlet end of the sampling line 

shall be inserted into the stack in such a way as to not entrain liquid 

condensation from the vent gases. The other end shall be connected to 

the impingers. The length of the tubing may vary from one sampling site 

to another, but shall be as short as possible in each situation. If 

sampling is conducted in sunlight, opaque tubing shall be used. 

Alternatively, if transparent tubing is used, it shall be covered with 

opaque tape. 

(B) Impinger Train. Three 30 milliliter (ml) capacity midget 

impingers shall be connected in series to the sampling line. The 

impingers shall have regular tapered stems. Silica gel shall be placed 

in the third impinger as a desiccant. All impinger train connectors 

shall be glass and/or Teflon~. 

(C) Critical Orifice: The critical orifice shall have a flow rate 

of 200 to 250 ml/min and shall be followed by a vacuum pump capable of 

providing a vacuum of 640 millimeters of mercury (mm Hg) .·A 45 

millimeter diameter in-line Teflon~ 0.8 micrometer filter 

shall follow the impingers to project the critical orifice and vacuum 

pump. 

(D) The following are necessary for the analysis apparatus: 

(1) Wash bottle filled with deionized water; 

(2) 25 or 50 ml graduated burette and stand; 

(3) Magnetic stirring apparatus and stir bar; 

(4) Calibrated pH Meter; 

(5) 150-250 ml beaker or flask;. and 

(6) A 5 ml pipette. 

(E) The procedures listed in paragraphs (b) (5) (ii) (E) (1) through 

(b) (5) (ii) (E) (7) of this section shall be used to prepare the reagents. 

(1) To prepare the 1 molarity (M) potassium dihydrogen phosphate 

solution, dissolve 13.61 grams (g) of potassium dihydrogen phosphate in 

water and dilute to 100 ml. 

(2) To prepare the 1M sodium hydroxide solution (NaOH), dissolve 

4.0 g of sodium hydroxide in water and dilute to 100 ml. 

(3) To prepare the buffered 2 percent potassium iodide solution, 



dissolve 20 g of potassium iodide in 900 ml water. Add 50 ml of the 1 M 

potassium dihydrogen phosphate solution and 30 ml of the 1 M sodium 

hydroxide solution. While stirring solution, measure the pH of solution 

electrometrically and add the 1 M sodium hydroxide solution to bring pH 

to between 6.95 and 7.05. 

(4) To prepare the 0.1 normality (N) sodium thiosulfate solution, 

dissolve 25 g of sodium thiosulfate, pentahydrate, in BOO ml of freshly 

boiled and cooled distilled water in a 1-liter volumetric flask. Dilute 

to volume. To prepare the 0.01 N sodium thiosulfate solution, add 10.0 

ml standardized 0.1 N·sodium thiosulfate solution to a 100 ml 

volumetric flask, and dilute to volume with water_. 

(5) To standardize the 0.1 N sodium thiosulfate solution, dissolve 

3.249 g of anhydrous potassium bi-iodate, primary standard quality, or 

3.567 g potassium iodate dried at 103 +/-2 degrees Centigrade for 1 

hour, in distilled water and dilute to 1000 ml to yield a 0.1000 N 

solution. store in a glasscstoppered bottle. To 80 ml distilled water, 

add, with constant stirring, ~ ml concentrated sulfuric acid, 10.00 ml 

0.1000 N anhydrous potassiu~ hi-iodate, and 1 g potassium iodide. 

Titrate immediately with 0.1 n sodium thiosulfate titrant until the 

yellow color of the liberated iodine is almost discharged. Add 1 ml 

starch indicator solution and continue tit~ating until the blue color 

disappears. The normality of the sodium thiosulfate solution is 

inversely proportional to the ml of sodium thiosulfate solution 

consumed: 

[GRAPHIC] [TIFF OMITTED] TR15AP98.000 

(6) To prepare the starch indicator solution, add a small amount of 

cold water to 5 g starch and grind in a mortar to obtain a thin paste. 

Pour paste into 1 L of boiling distilled water, stir, and let settle 

overnight. Use clear supernate for starch indicator solution. 

(7) To prepare the 10 percent sulfuric acid solution, add 10 ml of 

concentrated sulfuric acid to 80 ml water· in an 100 ml volumetric 

flask. Dilute to volume. 

(F) The procedures specified in paragraphs (b) (5) (ii) (F) (1) through 



{b) {5) {ii) {F) {5) of this section shall be used to perform the sampling. 

{~) Preparation of Collection Train. Measure 20 ml buffered 

potassium iodide solution into each of the first two impingers and 

connect probe, impingers, filter, critical orifice, and pump. The 

sampling line and the impingers shall be shielded from sunlight. 

{2) Leak and Flow Check Procedure. Plug sampling line inlet tip and 

turn on pump. If a flow of bubbles is visible in either of the liquid 

impingers, tighten fittings and adjust connections and 
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impingers. A leakage rate not in excess of 2 percent of the sampling 

rate is acceptable. Carefully remove the plug from the end of the 

probe. Check the flow rate at the probe inlet with a bubble tube flow 

meter. The flew should be comparable or slightly less than the flow 

rate of the critical orifice with the impingers off-line. Record the 

flow and turn off the pump. 

·(3) Sample Collection. Insert the sampling line into the stack and 

secure it with the tip slightly lower than the port height. Start the 

pump, recording the time. End the sampling after 60 minutes, or after 

yellow color is observed in the second in-line impinger. Record time 

and remove the tubing from the vent. Recheck flow rate at sampling line 

inlet and turn off pump. If the flow rate has changed significantly, 

redo sampling with fresh capture solution. A slight variation (less 

than 5 percent) in flow may be averaged. With the inlet end of the line 

elevated above the impingers, add about 5 ml water into the inlet tip 

to rinse the line into the first irnpinger. 

(4) Sample Analysis. Fill the burette with 0.01 N sodium 

thiosulfate solution to the zero mark. Combine the contents of the 

impingers in the beaker or flask. Stir the solution and titrate with 

thiosulfate until the solution is colorless. Record the volume of the 

first endpoint (TN, ml). Add 5 ml of the 10 percent sulfuric acid 

" solution, and continue the titration until the contents of the flask 

are again colorless. Record the total volume of titrant required to go 

through the first and to the second endpoint (TA, ml) . If the volume of 



neutral titer is less than 0.5 ml, repeat the testing for a longer 

period of time. It is important that sufficient lighting be present to 

clearly see the endpoints, which are determined when the solution turns 

from pale yellow to colorless. A lighted stirring plate and a white 

background are useful for this purpose. 

(5) Interferences. Known interfering agents of this method are 

sulfur dioxide and hydrogen peroxide. Sulfur dioxide, which is used to 

reduce oxidant residuals in some bleaching systems, reduces formed 

iodine to iodide in the capture solution. It is therefore a negative 

interference for chlorine, and in some cases could result in erroneous 

negative chlorine concentrations. Any agent capable of reducing iodine 

to iodide could interfere in this manner. A chromium trioxide 

impregnated filter will capture sulfur dioxide and pass chlorine and 

chlorine dioxide. Hydrogen peroxide, which is commonly used as a 

bleaching agent in modern ble~ching systems, reacts with iodide to form 

iodine and thus can cause a positive interference in the chlorine 

measurement. Due to the chemistry involved, the precision of the 

chlorine analysis will decrease as the ratio of chlorine dioxide to 

chlorine increases. Slightly negative calculated concentrations of 

chlorine may occur when sampling·a vent gas with high concentrations of 

chlorine dioxide and very loW concentrations of chlorine. 

(G) The following calculation shall be performed to determine the 

corrected sampling flow rate: 

[GRAPHIC] [TIFF OMITTED] TR15AP98.001 

Where: 

SC=Corrected (dry standard) sampling flow rate, liters 

per minute; 

SU=Uncorrected sampling flow rate, L/min; 

BP=Barometric pressure at time of sampling; 

PW=Saturated partial pressure of water vapor, mm Hg at.temperature; 

=d 

t=Ambient temperature, deg.C. 



(H) The following calculation shall be performed to determine the 

moles of chlorine in the sample: 

[GRAPHIC] [TIFF OMITTED]. TR15AP98.002 

Where: 

TN=Volurne neutral titer, ml; 

TA=Volume acid·titer (total), ml; and 

NThio=Normality of sodium thiosulfate titrant. 

(I) The following calculation shall be performed to determine the 

concentration of chlorine in the sample: 

[GRAPHIC] [TIFF OMITTED] TR15AP98.003 

Where: 

SC=Corrected (dry standard) sampling flow rate, liters 

per minute; 

tS=Tirne sampled, minutes; 

TN=Volurne neutral titer, ml; 

TA=Volume acid titer (total), ml; and 

NThio=Normality of sodium thiosulfate titrant. 

(J) The following calculation shall be performed to determine the 

moles of chlorine dioxide in the sample: 

[GRAPHIC] [TIFF OMITTED] TR15AP98.004 

Where: 

TA=Volume acid titer (total), ml; 

TN=Volume neutral titer, rnl; and 

NThio=Normality of sodium thiosulfate titrant. 

(K) The following calculation shall be performed to determine the 



concentration of chlorine dioxide in the sample: 

[GRAPHIC] [TIFF OMITTED] TR15AP98.005 

Whe:t;e: 

SC=Corrected (dry standard) sampling flow rate, liters 

per minute; 

tS=Time sampled, minutes; 

TA=Volume acid titer (total), ml; 

TN=Volume neutral titer, ml; and 

_NThio=Normality of sodium thiosulfate titrant. 

(iii) Any other method that measures the total HAP or methanol 

concentration that has been demonstrated to the Administrator's 

satisfaction. 

(6) The minimum sampling time for each of the three runs per method 

shall be 1 hour in which either an integrated sample or four grab 

samples shall be taken. If grab sampling is used, then the samples 

shall be taken at approximately equal intervals in time, such as 15 

minute intervals during the run. 

(c) Liquid sampling locations and properties. For purposes of 

selecting liquid sampling· locations and for determining properties of 

liquid streams such as wastewaters, process waters, and condensates 

required in Sees. 63.444, 63.446, and 63.447, the owner or operator 

shall comply with the following procedures: 

(1) Samples shall be collected using the sampling procedures 

specified in Method 305 of part 60, appendix A; 

(i) Where feasible, samples shall be taken from an enclosed pipe 

prior to the liquid stream being exposed to the atmosphere; and 

(ii) When sampling from an enclosed pipe is not feasible, samples 

shall be collected in a manner to minimize exposure of the sample to 

the atmosphere and loss of HAP compounds prior to sampling. 

(2) The volumetric flow rate of the. entering and exiting liquid 

streams shall be determined using the inlet and outlet flow meters or 



other methods demonstrated to the Administrator's satisfaction. The 

volumetric flow rate measurements to determine actual mass removal 

shall be taken at the same time as the concentration measurements; 

(3) To determine liquid stream total HAP or methanol 

concentrations, the owner or operator shall collect a minimum of three 

samples that are representative of normal conditions and average the 

resulting pollutant concentrations using one of the following: 

(i) Method 305 in Appendix A of this part, adjusted using the 

following equation: 

[GRAPHIC] [TIFF OMITTED] TR15AP98.006 

Where: 

C=Pollutant concentration for the liquid stream, parts per m~llion 

by weight. 
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Ci=Measured concentration of pollutant i in the liquid 

stream sample determined using Method 305, parts per million by 

weight. 

fmi=Pollutant-specific constant that adjusts 

concentration measured by Method 305 to actual liquid concentration; 

the fm for methanol is 0.85. Additional pollutant fm values can be 

found in table 34, subpart G of this part. 

n=Number of individual pollutants, i, summed to calculate total HAP. 

(ii) Any other method that measures total HAP concentration that 

has been demonstrated to the Administrator 1 s satisfaction. 

(4) To determine soluble BODS in the effluent stream 

from a biological treatment unit used to comply with Sees. 63.446(e) (2) 

and 63.453(j), the owner or operator shall use Method 405.1, of part 

136, with the following modifications: 

(i) Filter the sample through the filter paper, into Erlenmeyer 



flask by applying a vacuum to the flask sidearm. Minimize the time for 

which vacuum is applied to prevent stripping of volatile organics from 

the sample. Replace filter paper as often as needed in order to 

maintain filter times of less than approximately 30 seconds per filter 

paper. No rinsing of sample container or filter bowl into the 

Erlenmeyer flask is allowed. 

(ii) Perform Method 405.1 on the filtrate obtained in paragraph 

(c) (4) of this section. Dilution water shall be seeded with 1 

milliliter of final effluent per liter of dilution water. Dilution 

ratios may require adjustment to reflect the lower oxygen demand of the 

filtered sample in comparison to the total BODS. Three BOD 

bottles and different dilutions shall be used for·each sample. 

(d) Detectable leak procedures. To measure detectable leaks for 

closed-vent systems as specified in Sec. 63.450 or for pulping process 

wastewater collection systems as specified in Sec. 63.446(d) (2) (i), the 

owner or operator shall comply with the following: 

(1) Method 21, of part 60, appendix A; and 

(2) The instrument specified in Method 21 shall be calibrated 

before use according to the procedures specified in Method 21 on each 

day that leak checks are performed. The following calibration gases 

shall be used: 

(i) Zero air (less than 10 parts per million by volume of 

hydrocarbon in air); and 

(ii) A mixture of methane or n-hexane and air at a concentration of 

approximately, but less than, 10,000 parts per million by volume 

methane or n-hexane. 

(e) Negative pressure procedures. To demonstrate negative pressure 

at process equipment enclosure openings as specified in Sec. 63.450(b), 

the owner or operator shall use one of the following procedures: 

(1) An anemometer to demonstrate flow into the enclosure opening; 

(2) Measure the static pressure across the opening; 

(3) Smoke tubes to demonstrate flow into the enclosure opening; or 

(4) Any other industrial ventilation test method demonstrated to 

the Administrator's satisfaction. 



(f) HAP concentration measurements. For purposes of complying with 

the requirements in Sees. 63.443, 63.444, and 63.447, the owner or 

operator shall measure the total HAP concentration as one of the 

following: 

(~) As the sum of all individual HAP's; or 

(2) As methanol. 

(g) Condensate HAP concentration measurement. For purposes of 

complying with the kraft pulping condensate requirements in 

Sec. 63.446, the owner or operator shall measure the total HAP 

concentration as methanol except for the purposes of complying with the 

initial performance test specified in Sec. 63.457(a) for 

Sec. 63.446 (e) (2) and as specified in Sec. 63.453 (j) (2) (ii). 

(h) Bleaching HAP concentration measurement. For purposes of 

complying with the bleaching system requirements in Sec. 63.445, the 

owner or operator shall measure the total HAP concentration as the sum 

of all individual chlorinated HAP's or as chlorine. 

(i) Vent gas stream calculations. To demonstrate compliance with 

the mass emission rate, mass emission rate per rnegagram of ODP, and 

percent reduction requirements for vent gas streams specified in 

Sees. 63.443, 63.444, 63.445, and 63.447, the owner or operator shall 

use the following: 

(~) The total HAP mass emission rate shall be calculated using the 

following equation: 

[GRAPHIC] [TIFF OMITTED] TR~SAP98.007 

Where: 

E=Mass emission rate of total HAP from the sampled vent, kilograms 

per hour. 

K2=Constant, 2.494 x ~Q-6 (parts per million 

by volume)·l (gram~mole per standard cubic meter) 

(kilogram/gram) (minutes/hour), where standard temperature for 

(gram-mole per standard cubic meter) is 20 deg.C. 

Cj=Concentration on a dry basis of pollutant j in parts 



per million by volume as measured by the test methods specified in 

paragraph (b) of this section. 

Mj=Molecular weight of pollutant j, gram/gram-mole. 

Qs=Vent gas stream flow rate (dry standard cubic meter 

per minute) at a temperature of 20 deg.C as indicated in paragraph 

(b) of this section. 

n=Number of individual pollutants, i, summed to calculate total HAP. 

(2) The total HAP mass emission rate per megagram of ODP shall be 

calculated using the following equation: 

[GRAPHIC] [TIFF OMITTED] TR15AP98.008 

Where: 

F=Mass emission rate of total HAP from the sampled vent, in 

kilograms per megagram of ODP. 

E=Mass emission rate of total HAP from the sampled vent, in 

kilograms per hour determined as specified in paragraph (i) (1) of 

this section. 

P=The production rate of pulp during the sampling period, in 

megagrams of ODP per hour. 

(3) The total HAP percent reduction shall be calculated using the 

following equation: 

[GRAPHIC] [TIFF OMITTED] TR15AP98.009 

Where: 

R=Efficiency of control device, percent. 

Ei=Inlet mass emission rate of total HAP from the sampled vent, in 

kilograms of pollutant per hour, determined as specified in 

paragraph (i) (1) of this section. 

Eo=Outlet mass emission rate of total HAP from the 

sampled vent, in kilograms of pollutant per hour, determined as 

specified in paragraph (i) (1) of this section. 



(j) Liquid stream calculations. To demonstrate compliance with the 

mass flow rate, mass per megagram of ODP, and percent reduction 

requirements for liquid streams specified in Sec. 63.446, the owner or 

operator shall use the following: 

(1) The mass flow rates of total HAP or methanol entering and 

exiting the treatment process shall be calculated using the following 

equations: 

[GRAPHIC] [TIFF OMITTED] TR15AP9B.010 

Where: 

Eb=Mass flow rate of total HAP or methanol in the liquid 

stream entering the treatment process, kilograms per hour. 

Ea=Mass flow rate of total R~P or methanol in the liquid 

exiting the treatment process, kilograms per hour. 
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K=Density of the liquid stream, kilograms per cubic meter. 

Vbi=Volumetric flow rate of liquid stream entering the 

treatment process during each run i, cubic meters per hoUr, 

determined as specified in paragraph (c) of this section. 

Vai=Volumetric flow rate of liquid stream exiting the 

treatment process during each run i, cubic meters per hour, 

determined as specified in paragraph (c) of this section. 

Cbi=Concentration of total HAP or methanol in the stream 

entering the treatment process during each run i, parts per million 

by weight, determined as specified in paragraph (c) of this section. 

Cai=Concentration of total HAP or methanol in the stream 

exiting the treatment process during each run i, parts per million 

by weight, determined as specified in paragraph (c) of this section. 

n=Number of runs. 



(2) The mass of total HAP or methanol per megagram ODP shall be 

calculated using the following equation: 

[GRAPHIC] [TIFF OMITTED] TR~SAP98.0~~ 

Where: 

F=Mass loading of total HAP or methanol in the sample, in kilograms 

per megagram of· ODP. 

Ea=Mass flow rate of total HAP or methanol in the 

wastewater stream in kilograms per hour as determined using the 

procedures in paragraph (j) (~) of this section. 

P=The production rate of pulp during the sampling period in 

megagrams of ODP per hour. 

(3) The percent reduction of total HAP across the applicable 

treatment process shall be calculated using the following equation: 
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Where: 

R=Control efficiency of the treatment process, percent. 

Eb=Mass flow rate of total HAP in the stream entering the 

treatment process, kilograms per hour, as determined in paragraph 

(j) (~) of this section. 

Ea=Mass flow rate of total HAP in the stream exiting the 

treatment process, kilograms per hour, as determined in paragraph 

(j) (~) of this section. 

(4) Compounds that meet the requirements specified in paragraphs 

(j) (4) (i) or (4) (ii) of this section are not required to be included in 

the mass flow rate, mass per megagram of ODP, or the mass percent 

reduction determinations. 

(i) Compounds with concentrations at the point of determination 

that are below ~ part per million by weight; or 



(ii) Compounds with concentrations at the point of determination 

that are below the lower detection limit where the lower detection 

limit is greater than 1 part per million by weight. 

(k) Oxygen concentration correction procedures. To demonstrate 

compliance with the total HAP concentration limit of 20 ppmv in 

Sec. 63.443(d) (2), the concentration measured using the methods 

specified in paragraph (b) (5) of this section shall be corrected to 10 

percent oxygen using the following procedures: 

(1) The emission rate correction factor and excess air integrated 

sampling and analysis procedures of Methods 3A or 3B of part 60, 

appendix A shall be used to determine the oxygen concentration. The 

samples shall be taken at the same time that the HAP samples are taken. 

(2) The concentration corrected to 10 percent oxygen shall be 

computed using the following equation: 

[GRAPHIC) [TIFF OMITTED) TR15AP98.013 

Where: 

Cc=Concentration of total HAP corrected to 10 percent 

oxygen, dry basis, parts per million by volume. 

Cm=Concentration of total HAP dry basis, parts per 

million by volume, as specified in paragraph (b) of this section. 

%02d=Concentration of oxygen, dry basis, percent by 

volume. 

(1) Biological treatment system percent reduction calculation. To 

determine compliance with an open biological treatment system option 

specified in Sec. 63.446(e) (2) and the monitoring requirements 

specified in Sec. 63.453(j) (2), the percent reduction due to 

destruction in the biological treatment system shall be calculated 

using the following equation: 

R=fbio X 100 



Where: 

R=Destruction of total HAP or methanol in the biological treatment 

process, percent. 

fbio=The fraction of total HAP or methanol removed in the 

biological treatment system. The site-specific biorate constants 

shall be determined using the procedures specified and as limited in 

. appendix C of part 63. 

(m) Condensate segregation procedures. The following procedures 

shall be used to demonstrate compliance with the condensate segregation 

requirements specified in Sec. 63.446(c). 

(1) To demonstrate compliance with the percent mass requirements 

specified in Sec. 63.446(c) (1), the procedures specified in paragraphs 

(m) (1) (i) through (m) (1) (iii) of this section shall be performed. 

(i) Determine the total HAP mass of all condensates from each 

equipment system listed in Sec. 63.446 (b) (1) through (b) (3) using the 

procedures specified in paragraphs (c) and (j) of this section. 

(ii) Multiply the total HAP mass determine in paragraph (m) (1) (i) 

of this section by 0.65 to determine the target HAP mass for the high

HAP fraction condensate stream or streams. 

(iii) Compliance with the segregation requirements specified in 

Sec. 63.446(c) (1) is demonstrated if the condensate stream or streams 

from each equipment system listed in Sec. 63.446 (b) (1) through (b) (3) 

being treated as specified in sec. 63.446(e) contain at least as much 

total HAP mass as the target total HAP mass determined in paragraph 

(m) (1) (ii) of this section. 

(2) To demonstrate compliance with the percent mass requirements 

specified in Sec. 63.446(c) (2), the procedures specified in paragraphs 

(m} (2) (i) through (m) (2) (ii) of this section shall be performed. 

(i) Determine the total HAP mass contained in the high-HAP fraction 

condensates from each equipment system listed in sec. 63.446(b) (1) 

through (b) (3) and the total condensates streams from the equipment 

systems listed in Sec. 63.446(b) (4) and (b) (5), using the procedures 

specified in paragraphs (c) and (j) of this section. 



{ii) Compliance with the segregation requirements specified in 

Sec. 63.446{c) {2) is demonstrated if the total HAP mass determined in 

paragraph {m) {2) {i) of this section is equal to or greater than the 

appropriate mass requirements specified in Sec. 63.446{c) {2). 

{n) Biological treatment system monitoring sampling storage. The 

inlet and outlet grab samples required to be collected in 

Sec. 63.453{j) {2) shall be stored at 4 deg. C {40 deg. F) to minimize 

the biodegradation of the organic compounds in the samples. 

Sec. 63.458 Delegation of authority. 

{a) In delegating implementation and enforcement authority to a 

State under section 112{d) of the CAA, the authorities contained in 

paragraph {b) of this section shall be retained by the Administrator 

and not transferred to a State. 

{b) Authorities which will not be delegated to States: 

(1) Section 63.6{g)--Use of an alternative nonopacity emission 

standard; 

(2) Section 63.453(rn)--Use of an alternative monitoring parameter; 

{3) Section 63.457(b) {5) (iii)--Use of an alternative test method 

for total HAP or methanol in vents; and 

{4) Section 63.457{c) {3) {ii)--Use of an alternative test method for 

total HAP or methanol in wastewater. 
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Sec. 63.459 [Reserved] 

Table 1 to Subpart S--General Provisions Applicability to Subpart S a 

Reference 

Applies to Subpart 

s 

63.l(a)(l)-(3) .............. Yes .............. . 

Comment 



63.l(a) (4).................. Yes.- •• o........... Subpart S (this table) 

specifies 

applicability of each 

paragraph in subpart 

A to subpart So 

63.l.(a) (S) •••••••••••••••••• No •••..•.. ··-·· .... Section reserved. 

63.l(a) (6)-(8) ••••.•.••••••• Yes ...........•... 

63.1(a) {9) ••• • • • • • • • • • • • • • • • No................ Section reserved. 

63 .• J.(a) (10). ..... .. • • .. .. .. .. No................ Subpart S and other 

63.1 {a) {11)- (14) • • . • • . • • • • . . Yes .............. . 

cross-referenced 

subparts specify 

calendar or operating 

day. 

63.1{b) (1) ••••••.•..•..••... No ................ SubpartS specifies 

63.l(b)(2)-(3) •.•.•...•....• Yes ...•....•...•.. 

£3.1{c} {1}- {2}.............. Yes .............. . 

its own 

applicability. 

63.l{c) {3).................. No................ Section reserved. 

63.l{c){4)-{5) .............. Yes .............. . 

63.l{d) ..................... No .. , ... , .. · .. , .... Section reserved. 

63.l(e) •.•.................. Yes ........... , .. _, 

63.2.. • • • . . • . . . • . . . . . . . . . . . . Yes .............. . 

63.3 .••..•.................. Yes .............. . 

63.4 (a) [1).......... . . . . . . . . Yes .............. . 

63.4Cal (3). ••••••••.•....•.• 

"63. 4 {a) (4) • . • • . . . . . . . . . . . . . . No. . . . . . . . . . . . . . . . Section reserved. 

63 .4 {a) (5}...... . . . • . • . . . . . . Yes .............. o 

63.4 {b) • • • • • • • • • • • • • • • • • • • • • Yes .............. . 

63.4{c) •••••••.•............ Yes .............. . 

63. 5 (a) • • • • .. • • • • • • • • • . • • . • • • Yes .............. . 

63.5(b)(l) ••••••.•.........• Yes .•.••.•........ 

63.5 {b) (2) • • • • . • . • . • • • •. • • • • • No. . . . . . . . . . . . . . . . Section reserved. 

63.5(b) (3) ••••••••..••...... Yes ..•.•..•....... 

63.5 (b) (4)- (6).............. Yes ........•...•.. 

63.5(c) •.•. ----··-·--········ No ..•••••••••••••• Section reserved. 

63.5{d) •.•..•••............. Yes .............. . 

63.5(e) .••....••............ Yes .............. . 

63.5{£}. •• • . . . • . . . . . . . . . . . . . Yes .............. . 

63.6{a) •.•.•.•.............. Yes .............. . 

63.6{b} ..•.................. No .•••••••..•..... Subparts specifies 

compliance dates for 



. . . 
sources subject to 

subpart S. 

63.6(c) •••....•.....•......• No ....•........... SubpartS specifies 

compliance dates for 

sources subject to 

subpart S. 

63.6(d) ...............•..... No .....••..•...... Section reserved. 

63.6(e) ••••••••.•••••••••••. Yes •••.••.•.••••.• 

63.6(f} ••••••.•••.••••••.•.• Yes ••.•••••.•••••• 

63.6{g) •••.••••••••••••••.•• Yes ••••••••••••••• 

63.6 {h) • . . . . . . . . . . • . • . . . . . . . No. . . . . . . . . . . . . . . . Pertairis to continuous 

opacity monitors that 

are not par.t of this 

standard. 

63.6(i) •.•....•.•....•.•.... Yes ..........•.... 

63.6(j) •.•....•.•......•.... Yes .........•.•... 

63.7....... . . . . . . . . . . . . . . . . . Yes .............. . 

63.8(a)(l} ................ :. Yes .............. . 

63. B (a} (2).................. Yes .............. . 

63. a (a) (3}.................. No................ Section reserved. 

63.B(a)(4} .................. Yes .............. . 

63.8(b)(l} .................. Yes .............. . 

63.8 (b) (2).................. No................ Subpart S specifies 

locations to conduct 

monitoring. 

63.8(b)(3) ••....•••••••...•• Yes ••..•.•••••••.. 

63.B(c) (1) •••••....••••••.•. Yes .............. . 

63.8(c)(2) .................. Yes .............. . 

63.8(c)(3) .................. Yes .............. . 

63.8(c) (4) ...••...•.•.•••.•• No ................ SubpartS allows site 

specific 

determination of 

monitoring frequency 

in Sec. 

63.453(n) (4). 

63.8 {c) {5} . . . . . . . . . . . . . . . . . . No............ . . . . Pertains to continuous 

opacity monitors that 

are not part of this 

standard. 

63.B(c) (6) .................. Yes .............. . 

63.8 (c) (7) • • • • • • • • • • . . • • . • • • Yes .............. . 

63.8(c)(B) .................. Yes .............. . 

63.B(d) ..................... Yes .............. . 

.• 



63.8(e) •.•••..•....•...••••. Yes .........••.... 

63.8(f) (1)-(5) •.......•••••. Yes .......•....... 

63.8(£) (6) ....•......• , ••••. No ................ SubpartS does not 

63. a (g) • • .. • • • • • • • • • • • • • • • • • • Yes .............. . 

63.9(a) .•.••.........•••••.. Yes .......•....... 

specify relative 

accuracy test for 

CEM's. 

63.9(b) ••••................• Yes ............... Initial notifications 

63.9{c) ••..•................ Yes .............. . 

must be submitted 

within one year after 

the source becomes 

subject -to the 

relevant standard. 

63.9 (d) • • • • • • • • • • • • • • • • • • • . • No........... . . . . . Special compliance 

requirements are only 

applicable to kraft 

mills. 

63.9 (e} ••••••••••..• ~....... Yes .............. . 

63.9 (f)..................... No................ Pertains to continuous 

opacity monitors that 

are not p~rt of this 

standard. 
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63.9(g}(l) •.••.•.••....•..•. Yes .............. . 

63.9(g) (2) ••••••..•••••••.•• No ................ Pertains to continuous 

opacity monitors that 

are not part of this 

standard. 

63. 9 (g) (3) • • • . • • • . • • • • . . • . . • No. . . . . . . . . . . . . . . . Subpart S does not 

specify relative 

accuracy tests, 

therefore no 

notification is 

required for an 

alternative. 

63.9(h) ..••.••...•.•.....•.. Yes .............. . 

63.9(i) .••.................. Yes .............. . 

63.9(j) •..•................. Yes .............. . 



63 .10 {a) • • • • • • • • • • • • • • • • • • • • Yes ....•..•.•..... 

63 .10 (b) . . . • . • . . . • . . . . • . • . • • Yes ...••.•........ 

63.J.O{c) .......•.....•..•... Yes •....•.... -..... 

63.10(d) (1) •••••••••••••.•••• Yes ••••••••••••••• 

63.1D(d)(2) ••••••••••••••••• Yes ••••••••••••••• 

63 .10 {d) {3) . . . . . • . . . . . . . • . . . No. . . . . . . . . . . • . . . • Pertains to continuou·s 

opacity monitors that 

are not part of this 

standard. 

63.10(d)(4) ••••••••••••••••• Yes ••••••••••••••• 

E3.1D(d)(5) ••••.•••••••••••• Yes ••••••.••••.••• 

63.10(e}(l} ................... Yes ............•.. 

63.10(e)(2)(i) .............. Yes .............. . 

63.10 (e) (2) (ii)............. No................ Pertains to continuous 

opacity monitcrs that 

are not part of this 

standard. 

63.10{e) (3) ................. Yes .............. . 

63.10(e) {4} ................. No ................ Pertains to continuous 

63.10 (f).................... Yes .............. . 

6"3.11-63.15 ................. Yes .............. . 

opacity monitors that 

are not part of this 

standarp. 

a Wherever subpart A specifies -·postmark'' dates, submittals may be 

sent by methods other than the U.S. Mail (e.g., by fax or courier) 

Submittals shall be sent by the specified dates, but a postmark is not 

required. 





CERTIFICATE OF SERVICE 

I, Keith A. Michaels, hereby certify that a copy of this permit has been mailed 

by first class mail to International Paper Company Camden Mill, 1944 Adams 

Avenue, Camden, Arkansas 71701, on this 1st day of_--"-'Ju""n""e'-----' 1999. 

Keith A. Michaels, Chief, Air Division 

\. 





--ADEQ 
A R K A N S A S 
Department of Environmental Quality 

May 12,2000 

Ms. Jole Luehrs (6PD-R) 
U.S. Environmental Protection Agency 
Region VI 
1445 Ross Avenue 
Dallas, Texas 75202-2733 

RE: Proposed Operating Permit 
International Paper Company Camden Mill 
Permit No.: 725-AOP-Rl 
CSN: 52-0013 

Dear Ms. Luehrs: 

Please find enclosed a copy of the proposed operating permit and request for public comment for 
the referenced facility. A copy of the complete permit application will be provided upon request. 

Written comments on the proposed permit should be submitted to the Arkansas Department of 
Environmental Quality, Air Division, Post Office Box 8913, Little Rock, Arkansas 72219-8913. 
If you have any questions please feel free to contact me at (501) 682-0730. 

Sincerely, 

~jlJpl 
~.r Keith A. Michaels 

Chief, Air Division 

Enclosures Draft Permit 
Application 
Public Notice 
Mailing List 

AIR DIVISION 
8001 NATIONAL DRIVE I POST OFFICE BOX 8913 I LITTLE ROCK, ARKANSAS 72219-8913 I TELEPHONE 501-682-0739 I FAX 501-682-0753 

www. a deq .state. ar. us 
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PERATING 
AIR PERMIT 

Pursuant to the Regulations of the Arkansas Operating Air Permit Program, Regulation #26: 

>''''" 

Permit#: 725-AOP-Rt2. 

IS ISSUED TO: 

International Paper Company 
1944 Adams A venue 
Camden, AR 71701 

Ouachita County 
CSN:52-0013 

THIS PERMIT AUTHORIZES THE ABOVE REFERENCED PERMITTEE TO INSTALL, 

OPERATE, AND MAINTAIN THE EQUIPMENT AND EMISSION UNITS DESCRIBED IN 

THE PERMIT APPLICATION AND ON THE FOLLOWING PAGES. THIS PERMIT IS 

VALID BETWEEN: 

June 1, 1999 and May 31,2004 

AND IS SUBJECT TO ALL LIMITS AND CONDITIONS CONTAINED HEREIN. 

Signed: 

Keith A. Michaels Date Modified 



SECTION I: FACILITY INFORMATION 

PERMITTEE: 
CSN: 

PERMIT NUMBER: 

FACILITY MAILING ADDRESS:. 

PHYSICAL LOCATION: 

COUNTY: 

CONTACT POSITION: 
TELEPHONE NUMBER: 

REVIEWING ENGINEER: 

UTM North-South (X): 
UTM East-West (Y): 

International Paper Company 
52-0013 

"' 725-AOP-Rt~ 

1944 Adams A venue 
Camden, AR 71701 

1944 Adams A venue 
Camden, AR 71701 

Ouachita 

Russell Delezen I Jay Wilson 
870-231-2251/ 870-231-2250 

Loretta Reiber 

3711.5 
516.5 

2 



International Paper Company .. 
CSN: 52-0013 Permit #:725-AOP-Rt~ 

SECTION II: INTRODUCTION 

International Paper Company owns and operates a facility in Camden which produces a variety of 

unbleached papers and linerboard. The primary Standard Industrial Classification Code (SIC) for 

this facility is 2611 and 2621. This permit will continue to classifY this facility as a major source 

of criteria pollutant emissions (with the exception of lead) with respect to Title V and 40 CFR 

52.21. 

Wood is accepted in either chip or log form. Other chips are stored in piles. Logs are debarked, 

chipped, and screened prior to storage in the chip silos. Chips are conveyed to the pulp mill, 

cooked in a continuous digester, washed, stored, and transferred to the paper mill where they are 

refined. Recycled fiber is also produced from a post consumer recycle plant. Recycled fiber, 

virgin fiber, chemicals, and dyes form the feedstock for the three paper machines. The final 

paper product is trimmed, wound onto rolls, and prepared for shipment off site. 

Weak black liquor from the pulp mill is concentrated in an evaporation system prior to 

combustion in one of the three recovery boilers. These boilers recover the spent cooking 

chemicals as green liquor. Energy from liquor combustion is captured to generate steam for mill 

use. 

The green liquor is reacted with lime in the caustic and lime recovery area and clarified to 

produce white liquor. The lime mud from the clarifier is recovered, calcined in a lime kiln, and 

reused. Ancillary systems include the bark boiler and the two power boilers which provide 

supplemental plant-wide steam, two steam turbines, a gas turbine generator equipped with a heat 

recovery steam generator (HRSG), a wastewater treatment system, an electrical distribution 

system, maintenance areas, and laboratories. 

Permit #725-AOP-Rl is the second operating permit issued to fntematiomrl Paper Company 

wrder Regulation26. Under this permit, several changes are being made in order to comply with 

the applicable requiremertts of40 CFR Part 63, SubpartS- National Emission Siandw dsftn 
" 

1 :i/' 0 
'/ I I ~ · '/ 0 fp 1 0 

' 
1 

' B I • I d b t t naza> aousu ..1. o~~ aJLSJ om 1.1e .~. m ana 1~pe; ..~.nausuy.tese e tru:tgcs tne u e,u are no 

limited to, collecting Lot'l Volwne High Conccnhation (L'.1IC) gases fmm various somces and 

feeding them to the LVIIC system ftn destq:tction in either the ineiner ator or the lime kiln. The 

permittee will be collecting the pulping condensate f1om several sowees in a hard piping system 

fur routing to heatment in the Aeration Stabilization Basin. Bw permittee will also be replacing 

the ser ubber located at the NCO hwinerator. Irwreases in permitted artc:b'or actual emissions will 

not be irwreasing above the PSD Signifieartt Itwrease Levels. BK permittee is abo combining 

rlw #6 fuel oil usage limits for sources SN-01, SN-04105, and SN-06 for flexibility pwposes. 

Bte permitted emission rate for rlte lime hartdling system is increasing to allow fur a safety 

f"':~r. A_ custom selt.edul? for m?~t~,i~~~-~,!5;~~![ttt.,C:()ttt.~W .. 9f~?lll~tn,~,2g,~L~!~ ~g?,%~e;t,~~;{f 
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International Paper Company '~' 
CSN: 52-0013 Permit #:725-AOP-Rt~ 

All of the hourly emission rates for this facility were based upon the maximum capacity of the 
equipment. CEMs as required by §19.804 of Regulation 19 will show compliance with the 
permitted emission rates for total reduced sulfur from several pieces of equipment. There are no 
additional requirements for demonstrating compliance with the short term emission rates in this 
permit. Compliance with the annual emission rates will be demonstrated through several record 
keeping requirements. These specific conditions are specified for each set of emission rates in 
this permit. All of the records are to be kept on a twelve month rolling total so that compliance 
may be demonstrated for any twelve month period. 

REGULATIONS 

International Paper Company- Camden Mill is subject to the applicable provisions of the 
following regulations. 

I Regulation · I Description 

18 Arkansas Air Pollution Control Code 

19 Regulations of the Arkansas Plan of Implementation for 
Air Pollution Control 

26 Regulations of the Arkansas Operating Air Permit Program 

40 CFR52.21 Prevention of Significant Deterioration 

40 CFR Part 60, Subpart Db Standards of Performance for Industrial-Commercial-
Institutional Steam Generating Units 

40 CFR Part 60, Subpart De Standards of Performance for Small Industrial-
Commercial-Institutional Steam Generating Units 

40 CFR Part 60, Subpart BB Standards of Performance for Kraft Pulp Mills 

40 CFR Part 60, Subpart GG Standards of Performance for Stationary Gas Turbines 

4 

I 



International Paper Company 
. ~ 

CSN: 52-0013 Permit #:725-AOP-Rt~ 

Regulation Description 

40 CFR Part 63, Subpart S National Emission Standards for Hazardous Air Pollutants 

from the Pulp and Paper Industry 

Following are a table of the facility wide emissions of federally regulated pollutants and a table 

of the facility wide non-criteria pollutant emissions. Specific unit information may be located 

using the indicated cross reference pages in the first table. The annual emission totals for sources 

SN-01, SN-04/05, and SN-06 include emissions generated by the firing of#6 fuel oil. The 

permitted annual emission rates for these sources while firing #6 fuel oil may be found in the 

plantwide conditions as the amount of #6 fuel which the permittee is allowed to fire at each of 

these sources has been combined. 

EMISSION SUMMARY FOR CRITERIA POLLUTANTS 

Source Description Pollutant Emission Rates Cross 

No. Reference 
lblhr tpy Page 

2070.t2 
I 

PM 547.8 NIA 

Total Allowable Emissions 
PMIO 285.1 1076.3 I 

S02 4132.1 2481.7 

VOC 1063.3 4417.8 

co 1834.4 7011.3 

NOX 1035.2 2406.2 

I 
Pb 1.21 4.60 

IRS 170.2 650.5 
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International Paper Company ~ 

CSN: 52-0013 Permit #:725-AOP-Rt~ 

EMISSION SUMMARY FOR CRITERIA POLLUTANTS 

Source Description Pollutant Emission Rates 
No. 

lblhr tpy 

01 Bark Boiler PM 76.7 329.2 

PM10 62.5 274.3 

so2 706.5 22.3 

voc 28.0 122.7 

co 619.0 2711.1 

NOX 110.0 482.8 

Pb 0.05 0.01 
. 

02 Slaker Vent Scrubber PM 5.0 21.9 

PM10 5.0 21.9 

voc 3.3 14.2 

TRS 0.1 0.2 

03 LimeKiln PM 70.0 306.6 

PM10 34.9 152.9 

so2 17.4 76.3 

voc 5.1 22.3 

co 35.0 153.3 

NOX 44.8 196.0 

Pb 1.10 4.50 

TRS 7.4 19.1 
. 

6 

Cross 
Reference 

Page 

96 

81 

74 



· International Paper Company ,
1 

CSN: 52-0013 Permit #:725-AOP-Rt~. 

EMISSION SUMMARY FOR CRITERIA POLLUTANTS 

Source Description Pollutant Emission Rates Cross 

No. Reference 
lblhr tpy Page 

04/05 Recovery Boiler #1 PM 200.0 876.3 48 

PMIO 77.6 340.2 

S02 1318.8 1160.6 

voc 66.60 294.0 

co 412.6 1810.0 

NOX 192.0 401.9 

Pb 0.02 0.04 
I 

TRS 31.8 140.6 .. 
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International Paper Company ~ 
CSN: 52-0013 Permit #:725-AOP-Rt~ 

EMISSION SUMMARY FOR CRITERIA POLLUTANTS 

Source Description Pollutant Emission Rates 
No. 

lblhr tpy 

06 Recovery Boiler #2 PM 75.0 307.0 
and#3 

PMIO 29.1 58.2 

so, 1507.2 1066.1 

voc 162.3 711.4 

co 454.0 1991.6 

NOX 242.0 701.9 

Pb 0.01 0.02 

TRS 37.2 163.9 

07 Smelt Dissolving PM 25.0 110.0 
Tank#! 

PMIO 25.0 110.0 

so, 7.5 32.9 

voc 28.0 122.3 

NOX 12.9 56.7 

Pb 0.01 0.01 

TRS 1.5 6.6 

08 Smelt Dissolving PM 8.4 76.3* 
Tank#2 

PMIO 8.4 76.3* 

so, 3.6 29.5* 

voc 13.6 115.5* 

NOX 6.1 51.0* 

Pb 0.01 0.02* 

TRS 0.7 5.8* 

8 

. 

Cross 
Reference 

Page 

55 

. 

62 

66 



International Paper Company 
CSN: 52-0013 Permit #:725-AOP-Rt~ 

EMISSION SUMMARY FOR CRITERIA POLLUTANTS 

Source Description Pollutant Emission Rates Cross 

No. Reference 
lblhr tpy Page 

09 Smelt Dissolving PM 9.0 76.3* 66 
Tank#3 

PM10 9.0 76.3* 

S02 3.2 29.5* 

voc 12.2 115.5* 

NOX 5.5 51.0* 

Pb O.Dl 0.02* 

TRS 0.6 5.8* 

10 Auxiliary Power This source is no longer in service. 
Boiler #1 

11 Auxiliary Power This source is no longer in service. 
Boiler #2 

12 NCG Incinerator PM 0.2 0.9 84 

PM10 0.2 0.9 

S02 10.9 15.2 

voc 4.0 17.3 

co 9.4 41.1 

NOX 7.3 32.1 

TRS 1.8 4.3 
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International Paper Company ~ 
CSN: 52-0013 Permit #:725-AOP-Rt~ 

EMISSION SUMMARY FOR CRITERIA POLLUTANTS 

Source Description Pollutant Emission Rates 
No. 

lblhr tpy 

13 Cogeneration Unit PM 5.6 24.6 

PM10 5.6 24.6 

S02 0.4 1.5 

voc 2.8 12.1 

co 51.6 226.2 

NOX 93.3 408.8 

14 NCG Back-Up Flare PM 0.2 0.2 

PM10 0.2 0.2 

S02 544.8 74.3 

voc 3.0 3.1 

co 9.4 5.7 

NOX 7.3 4.4 

TRS 7.6 2.3 

15 Brown Stock Washers voc 221.1 968.4 

TRS 45.7 200.3 

16 Aeration Stabilization voc 9.1 39.9 
Basin and Process 

Sewers TRS 1.2 4.1 

17 The printing presses are no longer in service. 

18 Black Liquor voc 121.5 531.1 
Oxidation Tank Vent 

TRS 25.0 62.2 

10 

Cross 
Reference 

Page 

92 

84 

31 

115 

46 



International Paper Company 
CSN: 52-0013 Permit #:725-AOP-Rt~ 

. EMISSION SUMMARY FOR CRITERIA POLLUTANTS 

Source Description Pollutant Emission Rates Cross 

No. Reference 
lblhr tpy Page 

19 Woodyard Source PM 0.7 :H)Jml , __ , .... :l 22 

Group 
PM10 0.6 2.7 

voc 36.9 161.5 

20 Digester and Blow PM 0.1 0.1 25 

Tanks Source Group 
PM10 0.1 0.1 

voc 1.7 6.8 

TRS 0.9 3.8 
. 

21 Turpentine Recovery voc 0.2 0.9 28 

Source Group 

22 Knotter System voc 18.7 81.3 29 

Source Group 
TRS 1.7 7.5 

23 High Density Storage voc 47.9 209.6 34 

Source Group 
TRS 2.9 12.8 

24 Pine Stock Chest voc 47.9 209.6 36 
. 

TRS 2.9 12.8 

25 Weak Black Liquor voc 6.3 26.5 39 

Storage Source Group 
TRS 0.6 2.5 

26 Strong Black Liquor voc 0.3 0.7 43 

Storage Source Group 
TRS 0.2 0.6 

27 Multiple Effect Emissions from this source are routed to 41 

Evaporators sources SN-12 and/or SN-14. 
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EMISSION SUMMARY FOR CRITERIA POLLUTANTS 

Source Description Pollutant Emission Rates Cross 
No. Reference 

lb!hr tpy Page 

28, 29, Causticizing Area voc 7.4 31.2 71 . 
30, 32, Sources 
33, & TRS 0.3 0.8 

34 

31 Lime Handling Source PM 1.0 4.4 
Group 

PMIO 1.0 
79 

4.4 

35 Paper Mill Source voc 161.6 707.6 111 
Group 

36 Active East Landfill voc 0.8 3.3 122 

co 0.1 0.3 

TRS 0.1 0.3 

37 Gasoline Storage Tank voc 22.8 0.5 126 

38 Maintenance Parts This is an insignificant activity under Group B. 
Cleaners 

39-46 These sources were all part of the bag plant which has been removed from service. 

47 Package Boiler PM 5_5 6.6 102 

PMIO 5.5 6.6 

S02 0.2 0.2 

voc 0.4 0.4 

co 50.0 60.0 

NOX 25.0 30.0 
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EMISSION SUMMARY FOR CRITERIA POLLUTANTS 

Source Description Pollutant Emission Rates 

No. 
lblhr tpy 

48 Air Compressors PM 2.0 2.5 

PMIO 2.0 2.5 

S02 1.8 2.3 

voc 2.3 2.9 

co 5.9 7.4 

NOX 27.2 34.3 

49 Shutdown Equipment PM 18.4 0.5 

PMIO 18.4 0.5 

S02 17.2 0.5 

voc 27.5 0.7 

co 187.4 4.6 

NO, 261.8 6.3 
. . .. 

*These are the combmed totals for sources SN-08 and SN-09 and not mdlVldual hmlls for each source. 

13 
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EMISSION SUMMARY FOR NON-CRITERIA POLLUTANTS 

Pollutant lblhr tpy 

Acetaldehyde 13.57 58.95 

Acetone** 4.35 12.22 

Acetophenone 0.03 0.11 

Acrolein 0.39 1.40 

Acrylonitrile O.oi O.o2 

Aldehydes 0.06 O.oi 

Ammonia** 167.67 734.31 

Antimony Compounds 0.200 0.115 

Arsenic Compoun.ds 0.070 0.146 

Benzene 0.50 1.29 

Beryllium Compounds 0.010 0.007 

Cadmium Compounds 0.04 0.123 

Carbon Disulfide 0.76 3.20 

Carbon Tetrachloride O.o3 0.08 

Carbonyl Sulfide 0.02 0.05 

Chlorobenzene 0.09 0.27 

Chloroform 0.10 0.31 

Chromium Compounds 0.85 3.60 

Cobalt Compounds 0.160 0.154 

Cresols & Hexachloroethane 0.06 0.27 

Cumene 0.05 0.15 

Dibenzofurans O.oi 0.01 

Dimethyl Disulfide* 5.95 25.87 
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EMISSION SUMMARY FOR NON-CRJTERJA POLLUTANTS 

Pollutant lb!hr tpy 

Dimethyl Sulfide* 50.81 222.65 

Ethyl Benzene 0.01 0.02 

Ethylene Glycol 0.44 1.92 

Formaldehyde 3.89 12.72 

Hydrogen Chloride** 32.52 105.92 

Hydrogen Fluoride** 0.46 0.15 

H2S 13.6 58.0 

Lead Compounds 0.09 0.269 

Manganese Compounds 2.41 10.1~2 

Mercury Compounds 0.01 O.oi5 

Methanol 396.42 1732.79 

Methyl Ethyl Ketone 4.40 18.66 

Methyl Isobutyl Ketone 0.38 1.25 

Methylene Chloride** 0.51 2.21 

Methyl Mercaptan* 12.79 55.78 

n-Hexane 0.22 0.80 

Napthalene 0.21 0.89 

Nickel Compounds 1.000 0.785 

Phenols 3.32 14.49 

POM&PAH 0.11 0.36 

Propionaldehyde 0.11 0.45 

. 
Selenium Compounds O.Q20 0.021 

Styrene 0.69 2.39 
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EMISSION SUMMARY FOR NON-CRITERIA POLLUTANTS 

Pollutant 

1,1 ,2,2-Tetrachloroethane 

Tetrachloroethylene** 

Toluene 

1 ,2,4-Trichlorobenzene 

1,1, 1-Trichloroethane** 

1,1 ,2-Trichloroethane 

Trichloroethylene 

Vinyl Chloride 

Xylene 

Zinc 
*Components of TRS. Included m the TRS total. 
**Non-VOC non-criteria pollutant. 

lblhr 

0.01 

0.41 

0.36 

0.80 

0.13 

0.12 

O.o7 

O.ol 

0.32 

25.67 
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tpy 

O.ol 

1.72 

1.01 

3.31 

0.44 

0.49 

0.19 

0.02 

0.76 

112.49 
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SECTION III: PERMIT HISTORY 

Operations at the facility now known as International Paper Company - Camden Mill began in 

early 1928. With the exception of the frames of the paper machines, all of the original equipment 

has been replaced. 

Permit #725-A was issued to International Paper Company on March 23, 1984. This permit 

allowed for the rebuilding of the electrostatic precipitator controlling emissions from the #2 and 

#3 recovery boilers. 

Permit #990-A was issued to International Paper Company on January 10, 1990. This permit 

allowed for the installation of the cogeneration unit at this facility. At this time, the facility took 

severe restrictions on the two auxiliary power boilers to net out of a PSD review. 

Permit #1239-A was issued to International Paper Company on December 13, 1991. This permit 

allowed for the installation of a new multiple effect evaporator. Limits were taken on the amount 

of black liquor solids that could be burned in the recovery boilers in order to avoid a PSD review. 

Permit #725-AR-1 was issued to International Paper Company on May 15, 1992. This permit 

consolidated permits #725-A, #990-A, and 1239-A. Annual emissions were quantified for the 

first time in this permit. 

Permit #1458-A was issued to International Paper Company on June 2, 1993. At this time, the 

Department and International Paper were working on a PSD permit for the cogeneration facility. 

The facility wished to install a scrubber on source SN-01, the bark boiler, prior to the issuance of 

the draft permit. Therefore, the Department issued this temporary permit to allow for the 

installation of the scrubber. 

Permit #725-AR-2 was issued to International Paper Company on November I, 1996. This 

permit consolidated permits #725-AR-1 and #1458-A. Restrictions on the operation of the 

auxiliary power boilers (which have since been taken out of service) were changed which 

resulted in the need for a retroactive PSD review of the emissions from the cogeneration unit. 

Although the increase in particulate matter emissions from the cogeneration unit were above the 

PSD significant increase level, the permittee was able to net out of PSD review for particulate 

matter. Emissions of sulfur dioxide and volatile organic compounds were below significant. 

increase levels without any corresponding offsets. A PSD review for the emissions of oxides of 

nitrogen and carbon monoxide from the cogeneration unit was conducted due to net emissions 

increases of241.79 tpy of carbon monoxide and 240.01 tpy of oxides of nitrogen. As such, a 

Best Available Control Technology (BACT) analysis for oxides of nitrogen and carbon 

monoxide is required. 
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BACT is defined as an emission limitation based on the maximum degree of reduction of each 
pollutant subject to regulation which the environmental authority, on a case-by-case basis, taking 
into account energy, environmental, and economic impacts, determined is achievable. The 
BACT assessment identifies alternative control methods, considers the technical feasibility of 
each method, ranks the technically feasible alternatives in terms of control effectiveness, 
evaluates the economic, energy, and environmental aspects of technically feasible alternatives, 
and identifies the control method considered BACT for each pollutant and source combination. 

NOx Control Technologies 

NOx formation is a function of three main variables: fuel bound nitrogen in the fuel burned in the 
combustion chamber, combustion chamber flame temperature, and combustion chamber 
residence time. Conceptually, several types ofNOx control technologies exist to control the 
formation ofNOx at its source of formation. This can involve limiting the fuel bound nitrogen, 
lowering the flame temperature of the combustion chamber through wet injection, chamber 
design, and/or fuel to air ratios (combustion control), and decreasing the residence time of the 
fuel in the combustion chamber, usually through the design of the combustion device. 

The other type of control technology involves reducing the NOx content of the combustion 
exhaust gases (post-combustion control). This can involve selective catalytic reduction, 
nonselective catalytic reduction, and selective noncatalytic reduction. These control technologies 
can also be used in combination with the technologies that control NOx at its source formation. 

The permittee's cogeneration unit currently controls the amount ofNOx formed from fuel bound 
nitrogen by limit the fuel for this unit to only natural gas. The flame temperature of the gas 
turbine combustion chamber is lowered by steam injection, thereby reducing the amount ofNOx 
formed. Water injection is not used in the cogeneration unit. Also, the flame temperature of the 
downstream duct burner is controlled through the use of low NOx burners. The control options 
of wet injection for NOx reduction in the gas turbine, and the combustion control technologies 
built into the designs of the gas turbine and duct burner, represent the best control technology for 
this unit. Since these controls already exist for the cogeneration unit, no additional controls are 
proposed. 

CO Control Technologies 

Carbon monoxide emissions in gas turbines arise from inefficient or incomplete combustion of 
fnel. Three major factors which influence carbon monoxide formation in gas turbines are firing 
temperature, combustion chamber residence time, and combustion mixing characteristics. By 
increasing the combustion chamber temperature and residence time, the rate of CO conversion to 
C02 increases, thereby reducing CO emissions. However, increasing the combustion chamber 
temperature and residence time, NOx emissions increase. Therefore, a dichotomy exists between 
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CO and NOx at their source offormation. By reducing the rate of formation of one, the rate of 

formation of the other increases. Since NOx is of greater concern from the point of ambient air 

quality and ozone formation, it is not considered environmentally acceptable to lower the CO 

emissions at the expense of additional NOx emissions. 

The control of CO emissions from the cogeneration unit involves oxidizing the CO to C02• The 

options currently available to reduce the CO emissions are thermal oxidation and catalytic 

oxidation. International Paper considers the duct burner to act as a thermal oxidizer to control or 

minimize CO emissions. The temperature of the exhaust gas is raised to l560°F, which is near 

the range of thermal oxidation of CO and C02• No additional CO controls are proposed. 

Ambient Air Quality Analysis 

As required by the PSD Regulations, the increases in emissions were modeled to determine their 

impact. The results of this modeling may be found in the following table. As the ambient 

impacts caused by the increases in emissions were below the Modeling Significance Levels, the 

full impact analysis, which includes NAAQS modeling and an increment analysis, nor any 

ambient monitoring was required. 
. 

Pollutant Averaging Period Impact Modeling 
Significance Level 

co 1-hour 37.20 2000 

B-hour 11.69 500 

NOx Annual 0.54 1.0 

Additional impact analyses indicated that there will be no construction and growth impacts 

associated with the scope of the proposed modification. Nor are any adverse impacts on soil or 

vegetation anticipated due to the cogeneration unit. It is unlikely that there would be any 

measurable impact on the nearest Class I area which is well over 250 km from this facility. 
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Permit #725-AOP-RO was issued to International Paper Company- Camden Mill on June 1, 
1999. Several sources were deleted in this permit due to the removal of the bag plant. Several 
sources which have been in operation at this facility for some time were permitted for the first 
time. Two new sources were also added. The two new sources were a package boiler which will 
be brought on site whenever another boiler will be down for an extended period of time and a 
baghouse to control the particulate matter emissions from the lime handling operations. In 
addition to several additional sources being permitted, non-criteria pollutants were also 
quantified. Permitted emissions from several sources were increased. This was due to a change 
in the method of calculation and not a change in the method of operation. 
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WOODYARD 
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SN-19 
Woodyard Source Group 

Source Description 

The woodyard source group includes emissions from roundwood chipping and screening, 

purchased chips unloading and storage, chip silo loading, debarking drums, roundwood chips 

rechipping, s~~,i~.-._~J"q __ r!~~h]J.ur_ •. "~.' has~d __ ;:~i1J_ .• s_._!echjr>Bing,_·. cl1_ ... ·i1JS2P.:V_ ~Y __ JP.~'.· .!!p.d,.RJ_.h.~£ __ .. ~~sp~i!l_ ... J.~~---·.• 
e ui ment. 0llaertffii§;emnf;taTJ'otinow6od'slasner·wm·beadded•to.fueWood a.ra~soilice' ou i 
q P ~--~~ ..•. JL.-~ .... ~---~-·-··········-·········-· ................ . ..... . .•. · .. · .. ······· •....... Y .................. gr __ ._.Jl. 

Due to the nature of the emissions from this source, an opacity limit would not be practical 

because of the difficulty in determining compliance with it.. Instead, Plantwide Conditions 19 

and 20 will require that the facility be operated in a manner that will not cause unnecessary 

visible emissions. 

Specific Conditions 

1. Pursuant to §19.501 et seq of the Regulations of the Arkansas State Implementation Plan 

for Air Pollution Control (Regulation 19) and 40 CFR Part 52, Subpart E, the permittee 

shall not exceed the emission rates set forth in the following table at source SN -19. 

Compliance with these emission rates will be shown through compliance with the limit of 

wood chips that may be processed at this source. 

I Pollutant I lb/hr I tpy I 

I 
PM10 

I 
0.6 

I 
2.7 

I voc 36.9 161.5 

2. Pursuant to §18.801 of Regulation 18 and AC.A. §8-4-203 as referenced by §8-4-304 

and §8-4-311, the permittee shall not exceed the emission rates set forth in the following 

table at source SN-19. Compliance with these emission rates will be shown through 

compliance with the limit of wood chips that may be processed at this source. 

Pollutant lb/hr tpy 

PM 0.7 
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3. Pursuant to §19.705 of Regulation 19, A.C.A. §8-4-203 as referenced by §8-4-304 and 
§8-4-311 and 40 CFR 70.6, the permittee shall not process more than 4.1 million tons of 
chips at source SN-19 in any consecutive twelve month period. 

4. Pursuant to §19.705 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 
maintain records of the amount of chips processed at source SN-19 in order to 
demonstrate compliance with Specific Condition 3 and which may be used by the 
Department for enforcement purposes. These records shall be updated no later than the 
last day of the month following the month which the records represent, shall be kept on 
site, and shall be made available to Department personnel upon request. An annual total 
and each month's individual data shall be submitted to the Department in accordance 
with General Provision 7. 
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PULP MILL 
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SN-20 
Digester and Blow Tank Source Group 

Source Description 

Source SN-20, which was installed or last modified in 1963, covers the emissions from the 
digester, vented either from the loading of chips or from the blow tanks following the digester. 
The digester are used to pressure cook the wood chips. The blow tanks are used to blow the pulp 
from the digester to atmospheric pressure. The particulate matter emissions result from loading 
the chips into the different digester. No control equipment for particulate matter emissions is 
associated with SN-20. 

The emissions which occur at the digesters while the chips are being cooked are routed to the 
turpentine recovery source group (SN-21). The emissions from source SN-21 are then routed to 
the NCG Incinerator (SN-12) as required by §19.804 of Regulation 19. Under this permit, the 
emissions from the blow tank, two low pressure feeders, and after blow tank condenser will also 
be collected and routed to either SN-12 or the lime kiln (SN-03). The facility may route these 
emissions to the back-up flare (SN-14) for a limited amount of time as provided in Specific 
Condition 114. 

No opacity limit has been assigned for this source group. The particulate matter emissions are 
intermittent and occur when loading chips into the digester chipper hoppers. Instead Plantwide 
Conditions 19 and 20 will require that this source group be operated in a manner that will not 
cause unnecessary visible emissions. 

Source SN-20 is subject to the applicable provisions of 40 CFR Part 63, Subpart: S -National 
Emission Standards for Hazardous Air Pollutants from the Pulp and Paper Industry. 

Specific Conditions 

5. Pursuant to §19.501 et seq of the Regulations of the Arkansas State Implementation Plan 
for Air Pollution Control (Regulation 19) and 40 CFR Part 52, Subpart E, the permittee 
shall not exceed the emission rates set forth in the following table at SN-20. Compliance 
with these emission rates will be determined through compliance with the limit of air 
dried tons of pulp (ADTP) that may be processed at this facility and proper incineration 
of the gases which result from cooking the chips. 

Pollutant lblhr tpy 

0.1 0.1 
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I Pollutant I lblhr I tpy I 

I 
voc 

I 
1.7 

I 
6.8 

I TRS 0.9 3.8 

6. Pursuant to §18.801 of Regulation 18 and A.C.A. §8-4-203 as referenced by A. C. A. 

§8-4-304 and §8-4-311, the permittee shall not exceed the emission rates set forth in the 

following table at source SN-20. The non-criteria pollutant emission rates listed below, 

excluding PM, were developed using estimates or published emission factors. A change 

in the published emission factors or development of other emissions data (including site 

specific test data) which could affect the estimated emission rates shall not be considered 

a violation of the permit limits. Compliance with these emission rates will be determined 

through compliance with the limit of ADTP and proper incineration of the gases which 

result from cooking the chips. 

I Pollutant I lblhr I t2y I 
PM 0.1 0.1 

Acetaldehyde 0.02 0.09 

Cresols & Hexachloroethane 0.06 0.27 

Dimethyl Disulfide* 0.06 0.22 

Dimethyl Sulfide* 0.71 3.11 

H S* 2 0.1 0.4 

Methanol 0.36 1.56 

Methyl Ethyl Ketone O.ol O.o3 
*Component ofTRS. 

7. Pursuant to § 19.804 of Regulation 19, the exhaust gases from the digesters shall be 

incinerated at 1200°F for a minimum of0.5 seconds. (Currently, the facility is routing 

the gases through the turpentine recovery source group prior to incineration at source SN-

12 which meets this requirement.) 
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-
8. Pursuant to 40 CFR §63.443(c), §19.304 and §19.705 of Regulation 19,40 CFR 70.6, and 

A.C.A. §8-4-203 as referenced by §8-4-304 and §8-4-311, the non-condensible gases from the 
digesters, the # 1 and the #2 low pressure feeders, the blow tank, and the after blow tank 
condenser shall be enclosed and vented into a closed-vent system and routed to a control 
device that meets the requirements specified in paragraph (d) of this section. The enclosures 
and closed-vent system shall meet the requirements specified in §63.450. The lime kiln (SN-
03), the NCG Incinerator (SN-12), and the NCG Back-Up Flare (SN-14) are control devices 
that may be used at this facility. 
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SN-21 
Turpentine Recovery Source Group 

Source Description 

Source SN-21, which was installed or last modified in 1978, consists of several turpentine 

condensers, a decanter, a storage tank, and other associated equipment. Turpentine is recovered 

from the digester (see source SN-20), and flash tanks, decanted, and stored prior to being shipped 

off site. Emissions are routed to the NCG Incinerator (SN-12), the Back-Up Flare (SN-14), or 

the Lime Kiln (SN-03). 

Source SN-21 is subject to the applicable provisions of 40 CFR Part 63, SubpartS- National 

Emission Standards for Hazardous Air Pollutants from the Pulp and Paper Industry. Upon full 

implementation of the L VHC standards contained in this subpart, source SN-21 will no longer be 

considered an emission point &t this facility. 

Specific Conditions 

9. Pursuant to §19.501 et seq of the Regulations of the Arkansas State Implementation Plan for 

Air Pollution Control (Regulation 19) and 40 CFR Part 52, Subpart E, the permittee shall not 

exceed the emission rates set forth in the following table at SN-21.. Compliance with these 

emission rates will be determined through compliance with the limit on the amount of ADTP 

that may be produced at this facility. 

Pollutant · lb/hr tpy 

VOC 0.2 0.9 

10. Pursuant to 40 CFR §63.443(c), §19.304 and §19.705 of Regulation 19,40 CFR 70.6, and 

A.C.A. §8-4-203 as referenced by §8-4-304 and §8-4-311, the non-condensible gases 

from the turpentine condensers, turpentine decanter, and turpentine decanter foul 

condensate collection tank shall be enclosed and vented into a closed-vent system and 

routed to a control device that meets the requirements specified in paragraph (d) of this 

section. The enclosures and closed-vent system shall meet the requirements specified in 

§63.450. The limekiln (SN-03), the NCG Incinerator (SN-12), and the NCG Back-Up 

Flare (SN-14) are control devices that may be used at this facility. 
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SN-22 
Knotter System Source Group 

Source Description 

This source, which was not previously permitted, was installed or last modified in 1982. This 
source group consists of the screens, the reject refmers, the reject chests, and other equipment 
associated with the deknotting system. The knotter system removes the knots and other . 
undissolved material from the wood pulp before it is sent to the brown stock washers. No 
control equipment is associated with this source group. 

Specific Conditions 

11. Pursuant to §19.501 et seq of the Regulations of the Arkansas State Implementation Plan 
for Air Pollution Control (Regulation 19) and 40 CFR Part 52, Subpart E, the permittee 
shall not exceed the emission rates set forth in the following table at SN-22. Compliance 
with these emission rates will be determined through compliance with the limit on the 
amount of ADTP that may be produced at this facility. 

I Pollutant I lblhr I tpy I 

I 
voc 

I 
18.70 

I 
81.3 

I TRS 1.7 7.5 
. 
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12. Pursuant to §18.801 of Regulation 18 and A.C.A. §8-4-203 as referenced by A. C. A. 

§8-4-304 and §8-4-311, the permittee shall not exceed the emission rates set forth in the 

following table at source SN-22. The non-criteria pollutant emission rates listed below 

were developed using estimates or published emission factors. A change in the published 

emission factors or development of other emissions data (including site specific test data) 

which could affect the estimated emission rates shall not be considered a violation of the 

permit limits. Compliance with these emission rates will be determined through 
compliance with the limit on the amount of ADTP that may be produced at this facility. 

I Pollutant I lblhr I tey I 
. Acetaldehyde 0.16 0.67 

Benzene 0.01 0.01 

Dimethyl Disulfide* 0.19 0.83 

Dimethyl Sulfide* 1.50 6.55 

Formaldehyde 0.01 0.01 

Methanol 17.2 75.2 

Methyl Ethyl Ketone 0.05 0.21 

Methyl Isobutyl Ketone 0.01 0.01 

Methyl Mercaptan* 0.02 0.08 

Styrene 0.01 0.01 

Toluene 0.01 0.01 

Xylene . 0.01 0.01 
*Component ofTRS; Included m the TRS total. 
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SN-15 
Brown Stock Washers Source Group 

Source Description 

Source SN-15, which was installed or last modified in 1968, consists of six brown stock washers 
(3 stages, 2 lines), their associated equipment, and the foam tank. In the brown stock washers, 
the pulp is washed with clean water and i& separated from the digester chemicals. No control 
equipment is associated with this source group. 

All emissions from this source are based upon NCASI factors. Previously, the VOC emissions 
were calculated using an emission factor from AP-42. The large increase in emissions from this 
source is due to the difference in the emission factors. This source was installed or last modified 
in 1968 and no physical modification or change in the method of operation is occurring at this 
source with the issuance of this permit. Therefore, this source was not required to undergo PSD 
review for the increase in VOC and TRS emissions. 

Specific Conditions 

13. Pursuant to §19.501 et seq of the Regulations of the Arkansas State Implementation Plan 
for Air Pollution Control (Regulation 19) and 40 CFR Part 52, Subpart E, the permittee 
shall not exceed the emission rates set forth in the following table at SN-15. Compliance 
with these emission rates will be determined through compliance with the limit on the 
amount of ADTP that may be produced at this facility as well as the testing requirements 
for this source. 

I Pollutant I lblhr I tpy I 

I 
voc 

I 
221.1 

I 
968.4 

I TRS 45.7 200.3 
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14. Pursuantto §18.801 of Regulation 18 and A.C.A. §8-4-203 as referenced by A. C. A. 

§8-4-304 and §8-4-311, the permittee shall not exceed the emission rates set forth in the 

following table at source SN-15. The non-criteria pollutant emission rates listed below 

were developed using estimates or published emission factors. A change in the published 

emission factors or development of other emissions data (including site specific test data) 

which could affect the estimated emission rates shall not be considered a violation of the 

permit limits. Compliance with these emission rates will be determined through 

compliance with the limit on the amount of ADTP that may be produced at this facility. 

I Pollutant I lb/hr I tpy I 
Acetaldehyde 0.47 2.02 

Acrolein 0,01 0.05 

Benzene 0,01 0.02 

Carbon Disulfide 0,01 0,01 

Carbon Tetrachloride 0.02 0.06 

Chlorobenzene 0,01 O.oi 

Chloroform 0,07 0.28 

Dimethyl Disulfide* 2.61 11.42 

Dimethyl Sulfide* 41.8 183.00 

Formaldehyde 0.17 0.75 

H2S* 0.8 3.3 

Methanol 23.0 101.00 

Methyl Ethyl Ketone 0.34 1.45 

Methyl Isobutyl Ketone 0.02 0.09 

Methylene Chloride** 0.05 0.22 

Methyl Mercaptan* 0.59 2.56 

n-Hexane 0.01 0.05 

Styrene 0.12 0.49 
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Pollutant lblhr 

Tetrachloroethylene** 0.01 

Toluene 0.02 

1 ,2,4-Trichlorobenzene 0.01 

1,1, 1-Trichloroethane** 0.01 

1,1 ,2-Trichloroethane 0.01 

Trichloroethylene 0.01 

Xylene 0.01 
*Component ofTRS. Included m the TRS total. 
**Non-VOC non-criteria pollutant. 
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SN-23 
High Density Storage Source Group 

Source Description 

Source SN-23, which was installed or last modified in 1947, consists of three parallel pulp 

storage tanks and associated equipment. Stock which has been washed and screened to remove 

the knots is stored in these tanks. No control equipment is associated with the high density 

storage source group. 

Specific Conditions 

15. Pursuant to §19.501 et seq of the Regulations of the Arkansas State Implementation Plan 

for Air Pollution Control (Regulation 19) and 40 CFR Part 52, Subpart E, the permittee 

shall not exceed the emission rates set forth in the following table at SN-23. Compliance 

with these emission rates will be determined through compliance with the limit on the 

amount of ADTP that may be produced at this facility. 

I Pollutant I lb/hr I tEY I 

I 
voc 

I 
47.9 

I 
209.6 

I TRS 2.9 12.8 
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16. Pursuant to §18.801 of Regulation 18 and A.C.A. §8-4-203 as referenced by A.C. A. 
§8-4-304 and §8-4-311, the permittee shall not exceed the emission rates set forth in the 
following table at source SN-23. The non-criteria pollutant emission rates listed below 
were developed using estimates or published emission factors. A change in the published 
emission factors or development of other emissions data (including site specific test data) 
which could affect the estimated emission rates shall not be considered a violation of the· 
permit limits. Compliance with these emission rates will be determined through 
compliance with the limit on the amount of ADTP that may be produced at this facility. 

I Pollutant I lblhr I tpy I 
Acetaldehyde 1.07 4.67 . 

• 
Acrolein O.oJ 0.01 

Benzene O.oJ O.oJ 

Dimethyl Disulfide* 1.16 5.06 

Dimethyl Sulfide* 1.60 7,0] 

H S* 2 0.1 0.3 

Methanol 33.10 145.00 

Methyl Ethyl Ketone 0.07 0.30 

Methyl Isobutyl Ketone O.oJ 0.03 

Methyl Mercaptan* 0.09 0.36 

n-Hexane O.oJ 0.03 

Styrene 0.01 0.05 

Toluene O.oJ 0.01 

I ,2,4-Trichlorobenzene 0.10 0.42 

Xylene 0.01 O.oJ 
*Component ofTRS. Included m the TRS total. 
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SN-24 
Pine Stock Chest 

Source Description 

The pine stock chest, which was installed or last modified in 1963, provides intermediate storage 
for pulp stock before being pumped to the paper mill. No control equipment is associated with 

the pine stock chest. 

Specific Conditions 

17. Pursuant to § 19.501 et seq of the Regulations of the Arkansas State Implementation Plan 
for Air Pollution Control (Regulation 19) and 40 CFR Part 52, Subpart E, the permittee 
shall not exceed the emission rates set forth in the following table at SN-24. Compliance 
with these emission rates will be determined through compliance with the limit on the 
amount of ADTP that may be produced at this facility. 

I Pollutant I lblhr I tpy I 

I 
voc 

I 
47.9 

I 
209.6 

I TRS 2.9 12.8 
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18. Pursuaot to §18.801 of Regulation 18 aod A.C.A. §8-4-203 as referenced by A.C. A. 
§8-4-304 aod §8-4-311, the permittee shall not exceed the emission rates set forth in the 
following table at source SN-24. The non-criteria pollutaot emission rates listed below 
were developed using estimates or published emission factors. A change in the published 
emission factors or development of other emissions data (including site specific test data) 
which could affect the estimated emission rates shall not be considered a violation of the 
permit limits. Compliaoce with these emission rates will be determined through 
compliance with the limit on the amount of ADTP that may be produced at this facility. 

I Pollutaot I lb/hr I tpy I 
Acetaldehyde 1.07 4.67 

Acrolein 0.01 0.01 

Benzene 0.01 0.01 

Dimethyl Disulfide* 1.16 5.06 

Dimethyl Sulfide* 1.60 7.01 

H2S* 0.1 0.3 

Methaool 33.08 . 145.00 

Methyl Ethyl Ketone 0.07 
. 

0.30 

Methyl Isobutyl Ketone 0.01 0.03 

Methyl Mercaptao* 0.09 0.36 

n-Hexaoe 0.01 0.03 

Styrene 0.01 0.05 

Toluene 0.01 0.01 

1,2,4-Trichlorobenzene 0.10 0.42 

Xylene 0.01 0.01 
*Component ofTRS. Included m the TRS totaL 
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BLACK LIQUOR RECOVERY AREA 
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SN-25 
Weak Black Liquor Storage Source Groups 

Source Description 

Source SN-47, which was installed or last modified in 1997, consists of several weak liquor 
storage tanks and associated equipment that store liquor either continuously or intermittently. 
This source also consists of the combination tank and the blow heat recovery tank, which store 
both weak and strong black liquor periodically. This source stores the weak black liquor from 
the pulp mill prior to sending it through a multiple effect evaporator which will concentrate the 
liquor. No control equipment is associated with this source group. 

Specific Conditions 

19. Pursuant to §19.501 et seq of the Regulations of the Arkansas State Implementation Plan 
for Air Pollution Control (Regulation 19) and 40 CFR Part52, Subpart E, the permittee 
shall not exceed the emission rates set forth in the following table at SN-25. Compliance 
with these emission rates will be determined through compliance with the limit on the 
amount of ADTP that may be produced at this facility. 

I Pollutant I lb/hr I tpy I 

I 
voc 

I 
6.3 

I 
26.5 

I TRS 0.6 2.5 

20. Pursuant to §18.801 of Regulation 18 and A.C.A. §8-4-203 as referenced by A.C. A. 
§8-4-304 and §8-4-311, the permittee shall not exceed the emission rates set forth in the 
following table at source SN-25. The non-criteria pollutant emission rates listed below 
were developed using estimates or published emission factors. A change in the published 
emission factors or development of other emissions data (including site specific test data) 
which could affect the estimated emission rates shall not be considered a violation of the 
permit limits. Compliance with these emission rates will be determined through 
compliance with the limit on the amount of ADTP that may be produced at this facility. 

I Pollutant I lb/hr I tpy I 
Acetaldehyde 0.01 0.05 

Acrolein 0.01 0.01 
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Pollutant lb/hr 

Benzene O.oi 

Carbon Tetrachloride O.oi 

Dimethyl Disulfide* 0.13 

Dimethyl Sulfide* 0.44 

Formaldehyde O.oi 

Methanol 2.30 

Methyl Ethyl Ketone 0.04 

Methyl Isobutyl Ketone 0.01 . 

Methyl Mercaptan* 0.01 

n-Hexane 0.01 

Phenols 0.31 

Styrene 0.01 

Tetrachloroethylene** 0.08 

·Toluene O.oi 

1,1, 1-Trichloroethane** O.oi 

Xylene 0.01 
*Component ofTRS. Included tn the TRS total. 
**Non-VOC non-criteria pollutant. 
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SN-27 
Multiple Effect Evaporator 

Source Description 

The multiple effect evaporator (MEE) is used to concentrate the weak black liquor. The 
concentrated black liquor is sent through a soap removal system. The desaponified black liquor 
is then re~urned to the evaporator before being transferred to the strong black liquor storage 
group. 

The non condensible gases from the evaporator are incinerated at source SN-12. No emissions 
are vented at the evaporator. 

Source SN-27 is subject to the applicable provisions of 40 CFR Part 63, Subpart S -National 
Emission Standards for Hazardous Air Pollutants from the Pulp and Paper Industry. 

Specific Conditions 

21. Source SN-27 is subject to 40 CFR Part 60, Subpart A, General Provisions, and 40 CFR 
Part 60, Subpart BB, Standards of Performance for Kraft Pulp Mills, due to an 
installation date after September 24, 1976. A copy of Subpart BB has been placed in 
Appendix E of this permit. The important requirements of this subpart are outlined in 
Specific Conditions 20 through 25. 

22. Pursuant to 40 CFR §60.283(a)(l)(iii) and §19.304 and §19.804 of Regulation 19, the 
permittee shall combust all gas<:~ from ~our<.:<: SN-27 at ~ource SN-12 or as allowed at 
source SN-14 at a minimum temperature of 1200°F for a minimum of0.5 seconds. 

23. Pursuant to 40 CFR §60.284(b)(l) and §19.304 and §19.804 of Regulation 19, the 
permittee shall install, calibrate, maintain, and operate a monitoring device which 
measures and records the combustion temperature of the gases at SN-12 or SN-14. The 
monitoring device is to be certified by the manufacturer to be accurate within ± 1% of the 
temperature being measured. 

24. Pursuant to 40 CFR §60.284d(3)(ii) and§ 19.304 and §19.804 of Regulation 19, for the 
purposes of reports required uoder §60.7(c), the permittee shall report semiannually 
periods of excess emissions from source SN-27. Excess emissions are defined as all 
periods in excess of 5 minutes and their duration during which the combustion 
temperature at the point of incineration is less than 1200°F. 

42 



International Paper Company 
"' CSN: 52-0013 Permit #:725-AOP-Rf6 

25. Pursuant to 40 CFR §60.284(e) and §19.304 and §19.804 of Regulation 19, the 

Administrator will not consider periods of excess emissions reported under paragraph (d) 

ofthis section to be indicative of a violation of §60.11(d) provided that the Administrator 

determines that the affected facility, including air pollution control equipment, is 
maintained and operated in a manner which is consistent with good air pollution control 

practice for minimizing emissions during periods of excess emissions. 

26. Pursuant to 40 CFR §63.443(c), §19.304 and §19.705 of Regulation 19,40 CFR 70.6, and 

A.C.A. §8-4-203 as referenced by §8-4-304 and §8-4-311, the non-condensible gases 

from the multiple effect evaporators (evaporator hotwell) shall be enclosed and vented 

into a closed-vent system and routed to a control device that meets the requirements 

specified in paragraph (d) of this section. The enclosures and closed-vent system shall 

meet the requirements specified in §63.450. The lime kiln (SN-03), the NCG Incinerator 

(SN-12), and the NCG Back-Up Flare (SN-14) are control devices that may be used at 

this facility. 
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SN-26 
Strong Black Liquor Storage Source Group 

Source Description 

Source SN-26, which was installed or last modified in 1996, consists of three black liquor 
storage tanks and associated equipment which store liquor either continuously or intermittently. 
It also consists of the combination tank and blow heat recovery tank and associated equipmen~ 
which store both weak and strong black liquor periodically. The maximum throughput of the 
unit is limited by the firing rate of the recovery boilers of390 gal/min of black liquor at the 
burner nozzles. The strong black liquor storage group stores the liquor from the MEE prior to 
sending it through the black liquor oxidation source group. No control equipment is associated 
with this source group. 

Specific Conditions 

27. Pursuant to §19.501 et seq of the Regulations of the Arkansas State Implementation Plan 
for Air Pollution Control (Regulation 19) and 40 CFR Part 52, Subpart E, the permittee 
shall not exceed the emission rates set forth in the following table at SN-26. Compliance 
with these emission rates will be determined through compliance with Specific Condition 
29. 

I Pollutant I lblhr I t)2Y I 

I 
voc 

I 
0.3 

I 
0.7 

I TRS 0.2 0.6 
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28. Pursuant to §18.801 of Regulation 18 and A.C.A. §8-4-203 as referenced by A. C. A. 

§8-4-304 and §8-4-311, the permittee shall not exceed the emission rates set forth in the 

following table. The non-criteria pollutant emission rates listed below were developed 

using estimates or published emission factors. A change in the published emission 

factors or development of other emissions data (including site specific test data) which 

could affect the estimated emission rates shall not be considered a violation of the permit 

limits. Compliance with these emission rates will be demonstrated through compliance 

with Specific Condition 29. 

I Pollutant I lblhr I tpy I 
Acetaldehyde 0.02 0.06 

Benzene O.oi 0:01 

Chloroform O.oi 0.01 

Dimethyl Disulfide* 0.02 0.05 

Dimethyl Sulfide* 0.08 0.23 

Formaldehyde 0.01 O.oi 

H2S* 0.1 0.3 

Methanol 0.12 0.34 

Methyl Ethyl Ketone O.o3 0.06 

Methyl Isobutyl Ketone O.oi O.oi 

Methyl Mercaptan* 0.01 O.oi 

n-Hexane O.oi 0.01 

Styrene O.oi O.oi 

Toluene O.oi O.oi 

1 ,2,4-Trichlorobenzene 0.01 0.01 

Xylene O.oi O.oi 
*Component ofTRS. Included m the TRS total. 
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29. Pursuant to §19.705 of Regulation 19, A.C.A. §8-4-203 as referenced by §8-4-304 and 
§8-4-311 and 40 CFR 70.6, the permittee shall not process in excess of 496,382 tons of 
black liquor solids at source SN-26 in any consecutive twelve month period. Compliance 
with this specific condition will be verified through the record keeping requirements on 
the total amount ofBLS fired at sources SN-04, SN-05, and SN-06. 

30. Pursuant to §19.705 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 
maintain records of the amount of black liquor solids processed at source SN-26 in order 
to demonstrate compliance with Specific Condition 29 and which may be used by the 
Department for enforcement purposes. The records of the amount of BLS fired in the 
recovery boilers may be used to fulfill the requirement of this specific condition. These 
records shall be updated no later than the last day of the month following the month 
which the records represent, shall be kept on site, and shall be made available to 
Department personnel upon request. An annual total and each month's individual data 
shall be submitted to the Department in accordance with General Provision 7. 
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SN-18 
Black Liquor Oxidation Source Group 

Source Description 

Source SN-18, which was installed or last modified in 1974, consists of a black liquor oxidation 

tank with its associated cyclone separator. The primary purpose of the black liquor oxidation 

system is to convert the sulfides in the black liquor to sulfates to minimize the TRS emissions 

from the recovery boilers. No control equipment in operation is associated with this source 

group. 

Specific Conditions 

31. Pursuant to§ 19.501 et seq of the Regulations of the Arkansas State Implementation Plan 

for Air Pollution Control (Regulation 19) and 40 CFR Part 52, Subpart E, the permittee 

shall not exceed the emission rates set forth in the following table at SN-18. Compliance 

with these emission rates will be determined through compliance with Specific Condition 

29 and the testing requirements for this source. 

I Pollutant I lb/hr I tpy I 

I 
voc 

I 
121.5 

I 
531.1 

I TRS 25.0 62.2 
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32. Pursuant to §18.801 of Regulation 18 and A.C.A. §8-4-203 as referenced by A.C. A. 
§8-4-304 and §8-4-311, the permittee shall not exceed the emission rates set forth in the 
following table at source SN-18. The non-criteria pollutant emission rates listed below, 
excluding PM, were developed using estimates or published emission factors. A change 
in the published emission factors or development of other emissions data (including site 
specific test data) which could affect the estimated emission rates shall not be considered 
a violation of the permit limits. Compliance with these emission rates will be determined 
through compliance with Specific Condition 29 and the testing requirements for this 
source. 

I Pollutant I lb/hr 

Acetone** 1.00 

Acetophenone O.D3 

Acrolein 0.01 

Carbon Disulfide 0.55 

Dimethyl Disulfide* 0.26 

Dimethyl Sulfide* 0.82 

Formaldehyde 0.07 

H S* 2 10.3 

Methanol 80.00 

Methyl Ethyl Ketone 2.19 

Methyl Isobutyl Ketone 0.02 

Methyl Mercaptan 2.89 

n-Hexane O.oJ 

Propionaldehyde 0.11 

Styrene 0.02 
*Component of TRS. Included m the TRS total. 
**Non-VOC non-criteria pollutant. 
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SN-04/SN-05 
Recovery Boiler # 1 

Source Description 

Source SN-04/SN-05 is a 480 MMBTU/hr recovery boiler which was installed or last modified 
in 1967. This recovery boiler has not been modified since and is therefore not subject to any 
NSPS subpart. Recovery Boiler # 1 vents through 2 separate stacks. Because of the difficulty 
involved in determining exactly what is being emitted through each stack, emissions for the two 
stacks have been "bubbled." The main purpose of this recovery boiler is to recover inorganic 
chemicals from black liquor. Natural gas may be fired at any time. The facility is permitted to 
fire a limited amount of #6 fuel oil in the event of natural gas curtailment and to test the oil 
burning capabilities of the equipment. Particulate matter emissions from this source are 
controlled with an electrostatic precipitator. 

This source has a CEM to monitor the emissions of TRS. Annual testing is required for the 
emissions of carbon monoxide, particulate matter, and sulfur dioxide. 

Specific Conditions 

33. Pursuant to § 19.501 et seq of the Regulations of the Arkansas State Implementation Plan 
for Air Pollution Control (Regulation 19) and 40 CFR Part 52, Subpart E, the permittee 
shall not exceed the emission rates set forth in the following table when burning BLS. 
Compliance with these rates will be determined through compliance with Specific 
Condition 42, proper operation of the control equipment, and the required testing for this 
recovery boiler. 

Pollutant lblhr tpy 

PM10 77.6 339.9 

S02 262.6 1150.0 

voc 66.6 293.6 

co 412.6 1806.8 

NOX 192.0 400.0 

Pb 0.02 0.02 
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34. Pursuant to §19.501 et seq and §19.804 of the Regulations of the Arkansas State 
Implementation Plan for Air Pollution Control (Regulation 19) and 40 CFR Part 52, 
Subpart E, the permittee shall not exceed the emission rates set forth in the following 
table when burning BLS. Compliance with these rates will be determined thru 
compliance with Specific Condition 42, proper operation of the control equipment and 
the CEMS required for this recovery boiler (Specific Condition 44). This TRS emission 
rate is based upon a 12-hour average. 

Pollutant lb/hr tpy 

IRS 31.8 139.8 

35. Pursuant to §19.804 of Regulation 19 and 40 CFR Part 52, Subpart E, IRS emissions 
shall not exceed 40 ppm measured as H2S on a dry basis and on a 12 hour average, 
corrected to 8% oxygen by volume at source SN-04/SN-05. Compliance with this 
specific condition will be demonstrated through compliance with Specific Condition 44. 

36. Pursuant to § 19.-501 et seq of the Regulations of the Arkansas State Implementation Plan 
for Air Pollution Control (Regulation 19) and 40 CFR Part 52, Subpart E, the perrnittee 
shall not exceed the emission rates set forth in the following table at SN-04/05 when 
burning #6 fuel oil. Compliance with these emission rates will be determined through 
proper operation of the control equipment. 

I Pollutant I lb/hr I tpy I 
. PM10 25.5 * 

S02 1318.8 * . voc 66.6 * 
co 412.6 * 

NOX 192.0 * 
Pb 0.02 * .. 

*Annual emiSsions have been bubbled with sources SN-0 I and SN-06 
and may be found in the plantwide conditions. 
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37. Pursuant to §19.501 et seq of the Regulations of the Arkansas State Implementation Plan 

for Air Pollution Control (Regulation 19) and 40 CFR Part 52, Subpart E, the permittee 
shall not exceed the emission rates set forth in the following table at SN-04/05 when 

burning #6 fuel oil. Compliance with these emission rates will be determined through 
proper operation of the control equipment and the required CEMS for this recovery 

boiler. These emission rates are based upon a 12-hour average. 

II 
Pollutant lb/hr 

I 
try I TRS 31.8 * I 

*Annual emissions have been included in the emissions when firing BLS. 

38. Pursuant to§ 19.503 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 
not exceed 40% opacity from source SN-04/SN-05 as measured by EPA Reference 

Method 9 except that emissions greater than 40% opacity will be allowed for not more 
than six (6) minutes in the aggregate in any consecutive 60-minute period, provided that 
such emissions will not be permitted more than three (3) times during any 24-hour period. 
Compliance with this opacity limit will be shown through compliance with Specific 

Condition 39. 

39. Pursuant to §19.705 of Regulation 19 and 40 CFR Part 52, Subpart E, daily observations 
of the opacity from source SN-04/05 shall be conducted by a person trained, but not 

necessarily certified, in EPA Reference Method 9. If emissions which appear to be in 
excess of 30% are observed, the permittee shall take immediate action to identifY and 
correct the cause of the visible emissions. After corrective action has been taken, the 

permittee shall conduct another observation of the opacity from source SN-04/05. If the 
opacity observed does not appear to be in excess of 30%, then no further action is needed 
and the permittee will be considered in compliance with the permitted opacity limit. If 

visible emissions which appear to be in excess of 30% are still observed, a 6-minute 
visible emissions reading shall be conducted by a person certified in EPA Reference 
Method 9 to determine if the opacity is less than 40%. If the opacity observed is not in 

excess of 40%, then no further action is needed and the permittee will be considered in 
compliance with the permitted opacity limit. If no Method 9 reading is conducted despite 

emissions appearing to be in excess of 30% after corrective action has been taken, the 

permittee shall be considered out of compliance with the permitted opacity limit for that 
day. 
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40. Pursuant to §18.801 ofRegu1ation 18 and A.C.A. §8-4-203 as referenced by A. C. A. 
§8-4-304 and §8-4-311, the permittee shall not exceed the emission rates set forth in the 
following table at source SN-04/SN-05 when burning black liquor solids. The non
criteria pollutant emission rates listed below, excluding PM, were developed using 
estimates or published emission factors. A change in the published emission factors or 
development of other emissions data (including site specific test data) which could affect 
the estimated emission rates shall not be considered a violation of the permit limits. 
Compliance with these emission rates will be determined through compliance with 
Specific Condition 42 and proper operation of the control equipment for this recovery 
boiler. 

I Pollutant I lblhr I tpy I 
PM 200.0 876.0 

Acetaldehyde 3.19 13.97 

Antimony Compounds 0.013 0.053 

Arsenic Compounds 0.013 . 0.056 

Benzene 0.03 0.11 

Cadmium Compounds 0.011 0.048 

Chromium Compounds 0.419 1.834 

Cobalt Compounds 0.010 0.040 

Formaldehyde 0.43 1.88 

Hydrogen Chloride** 12.27 53.75 

Lead Compounds 0.011 0.047 

Manganese Compounds 0.629 2.76 

Methanol 34.05 149.20 

Methyl Ethyl Ketone 0.38 1.63 

Methyl Mercaptan* 6.06 26.60 

Nickel Compounds 0.075 0.329 

Phenols 1.56 6.84 
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I Pollutant I lblhr 

Selenium Compounds 0.001 

Styrene 0.13 
*Component ofTRS. Included m the TRS total. 
**Non-VOC non-criteria pollutant. 

I tEY I 
0.001 

0.53 

41. Pursuant to §18.801 of Regulation 18 and A.C.A. §8-4-203 as referenced by A.C. A. 

§8-4-304 and §8-4-311, the permittee shall not exceed the emission rates set forth in the 

following table at SN-04 when burning #6 fuel oil. The non-criteria pollutant emission 

rates listed below, excluding PM, were developed using estimates or published emission 

factors. A change in the published emission factors or development of other emissions 

data (including site specific test data) which could affect the estimated emission rates 

shall not be considered a violation of the permit limits. Compliance with these emission 

rates will be determined through proper operation of the control equipment associated 

with this recovery boiler. 

I Pollutant I lblhr I tEY I 
PM 35.8 ** 

Antimony Compounds 0.065 ** 

Arsenic Compounds 0.012 ** 

Beryllium Compounds 0.001 ** 

Cadmium Compounds 0.002 ** 

Chromium Compounds 0.007 ** 

Cobalt Compounds 0.045 ** 

Formaldehyde 0.18 ** 

Hydrogen Chloride* 3.12 ** 

Hydrogen Fluoride* 0.16 ** 

Lead Compounds 0.010 ** 
Manganese Compounds 0.036 ** 

Mercury Compounds 0.001 ** 
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I Pollutant I 
Nickel Compounds 

POM 

Selenium Compounds 

lblhr 

0.31 

0.01 

0.004 
*Non-VOC, non-PM non-cntena pollutant. 

I tpy 

** 
** 

** 
**Annual emissions have been bubbled with sources SN-0 I and 
SN-06 and may be found in the plantwide conditions. 

I 

42. Pursuant to §19.705 of Regulation 19, A.C.A. §8-4-203 as referenced by §8-4-304 and 
§8-4-311 and 40 CFR 70.6, the permittee shall not process in excess of 392,886 tons.of 
black liquor solids at source SN-04/SN-05 in any consecutive twelve month period. 

43. Pursuant to §19.705 of Regulation 19 and 40 CFRPart 52, Subpart E, the permittee shall 
maintain records of the amount of black liquor solids processed at source SN-04/SN-05 in 
order to demonstrate compliance with Specific Condition 42 and which may be used by 
the Department for enforcement purposes. These records shall be updated no later than 
the last day of the month following the month which the records represent, shall be kept 
on site, and shall be made available to Department personnel upon request. An annual 
total and each month's individual data shall be submitted to the Department in 
accordance with General Provision 7. 

44. Pursuant to §19.703 and §19.804 of Regulation 19,40 CFRPart 52, SubpartE, and 
A.C.A. §8-4-203 as referenced by §8-4-304 and §8-4-311, the permittee shall maintain a· 
CEMS at source SN-04/SN-05 for TRS. The CEMS requirements which the permittee 
must comply with may be found in Appendix A. 

45. Pursuant to § 19.702 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 
conduct annual testing at source SN-04/SN-05 for particulate matter using EPA 
Reference Method 5. These tests shall be conducted in accordance with Plantwide 
Condition #3 and shall take place less than 9 months and no more than 15 ·months apart. 

46. Pursuant to §19.702 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 
conduct annual testing at source SN-04/SN-05 for sulfur dioxide using EPA Reference 
Method 6C. These tests shall be conducted in accordance with Plantwide Condition #3 
and shall take place no less than 9 months and no more than 15 months apart. 
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4 7. Pursuant to § 19.702 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 
conduct annual testing at source SN-04/SN-05 for carbon monoxide using EPA 
Reference Method 10. These tests shall be conducted in accordance with Plantwide 
Condition #3 and shall take place no less than 9 months and no more than 15 months 

apart. 

48. Pursuant to §19.705 of Regulation 19, A.C.A. §8-4-203 as referenced by §8-4-304 and 
§8-4-311 and 40 CFR 70.6, the permittee shall not bypass the ESP at this source during 
required maintenance. In the event that a boiler is not shut down during ESP 
maintenance, one side of the ESP shall be isolated. During such times, the operation of 
source SN-04/SN-05 shall be limited to 50% of the full service load rating. (NOTE: If 
the maintenance does not affect operation of the ESP at this source, the permittee is not 
restricted by the Department on the service load rating.) 

49. Pursuant to §19.705 of Regulation 19, A.C.A. §8-4-203 as referenced by §8-4-304 and 
§8-4-311 and 40 CFR 70.6, the permittee shall notify the Department within 24 hours of 
any maintenance which requires one side of the ESP being removed from service. 
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SN-06 
Recovery Boilers #2 and #3 

Source Description 

Source SN-06 consists of two recovery boilers which were installed or last modified in 1947. 
These recovery boilers have a combined heat input capacity of 632 MMBTU/hr. The main 
purpose of these recovery boilers is to recover inorganic chemicals from black liquor. Natural 
gas may be fired in these recovery boilers at any time. The facility is permitted to fire a limited 
amount of #6 fuel oil in the event of natural gas curtailment and to test the oil burning 
capabilities of the equipment. Particulate matter emissions from this source are controlled with 
an electrostatic precipitator. 

This source has a CEM to monitor the emissions ofTRS. Arnmal testing is required for the 
emissions of carbon monoxide, particulate matter, and sulfur dioxide. 

Specific Conditions 

50. Pursuant to §19.501 et seq of the Regulations of the Arkansas State Implementation Plan 
for Air Pollution Control (Regulation 19) and 40 CFR Part 52, Subpart E, the permittee 
shall not exceed the emission rates set forth in the following table at SN-06 when burning 
black liquor solids. Compliance with these emission rates will be determined through 
compliance with Specific Condition 59, proper operation of the control equipment, and 
the required testing for these recovery boilers. 

I Pollutant I lblhr I tpy I 
PMIO 13.2 57.9 

so2 240.6 1054.0 

voc 162.3 710.6 

co 454.0 1988.0 

NOX 242.0 700.0 

Pb O.oi 0.01 
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51. Pursuant to §19.501 et seq and §19.804 of the Regulations of the Arkansas State 

Implementation Plan for Air Pollution Control (Regulation 19) and 40 CFR Part 52, 

Subpart E, the permittee shall not exceed the emission rates set forth in the following 

table at SN-06 when burning black liquor solids. Compliance with these emission rates 

will be determined through compliance with Specific Condition 59, proper operation of 

the control equipment, and the CEMS for these recovery boilers. These emission rates 

were based upon a 12-hour average. 

Pollutant lb/hr tpy 

TRS 37.2 163.0 

52. Pursuant to § 19.804 of Regulation 19 and 40 CFR Part 52, Subpart E, TRS emissions 

shall not exceed 40 ppm measured as H2S on a dry basis and on a 12 hour average, 

corrected to 8% oxygen by volume at source SN-06. Compliance with this specific 

condition will be demonstrated through compliance with Specific Condition 61. 

53. Pursuant to §19.501 et seq of the Regulations of the Arkansas State Implementation Plan 

for Air Pollution Control (Regulation 19) and 40 CFR Part 52, Subpart E, the permittee 

shall not exceed the emission rates set forth in the following table at SN-06 when burning 

#6 fuel oil. Compliance with these emission rates will be determined through proper 

operation of the control equipment 

I Pollutant I lb!hr I tEY 

PMIO 29.1 * 
S02 1507.2 * 
voc 2.4 * 
co 16.0 * 

NOX 214.0 * 
Pb 0.0! * .. 

*Annual emtsswns have been bubbled wtth sources SN-01 and 

SN-04/05 and may be found in the plantwide conditions. 
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54. Pursuant to §19.501 et seq of the Regulations ofthe Arkansas State Implementation Plan 
for Air Pollution Control (Regulation 19) and 40 CFR Part 52, Subpart E, the permittee 
shall not exceed the emission rates set forth in the following table at SN -06 when burning 
#6 fuel oil. Compliance with these emission rates will be determined through proper 
operation of the control equipment and the CEMS required for these recovery boilers. 
These emission rates were based upon a 12-hour average. 

Pollutant lblhr tpy 

TRS 37.2 * 
*Annual emissions are included in the emission rates when firing BLS. 

55. Pursuant to§l9.503 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 
not exceed 20% opacity from source SN-06 as measured by EPA Reference Method 9 
except that emissions greater than 20% opacity will be allowed for not more than six ( 6) 
minutes in the aggregate in any consecutive 60-minute period, provided that such 
emissions will not be permitted more than three (3) times during any 24-hour period. 
Compliance with this opacity limit will be shown through compliance with Specific 
Condition 56. 

56. Pursuant to §19.702 of Regulation 19 and 40 CFR Part 52, Subpart E, daily observations 
of the opacity from source SN-03 shall be conducted by a person trained (but not 
necessarily certified) in EPA Reference Method 9. If emissions which appear to be in 
excess of 20% are observed, the permittee shall take immediate action to identify and 
correct the cause of the visible emissions. After corrective action has been taken, another 
observation of the opacity from the source in question shall be conducted in order to 
either confirm that no excess visible emissions are present or that the source is out of 
compliance with the permitted opacity limit. The permittee shall maintain records of all 
visible emission observations, the cause of any excessive visible emissions, the corrective 
action taken, and if visible emissions were present after corrective action was taken. 
These records shall be kept on site and shall be made available to Department personnel 
upon request. 

58 



International Paper Company ,,. 
CSN: 52-0013 Permit #:725-AOP-Rt~ 

57. Pursuant to §18.801 of Regulation 18 and A.C.A. §8.4-203 as referenced by §8-4-304 and · 

§8-4-311, the permittee shall not exceed the emission rates set forth in the following table 

at source SN-06 when burning black liquor solids. The non-criteria pollutant emission 

rates listed below, excluding PM, were developed using estimates or published emission 

factors. A change in the published emission factors or development of other emissions 

data (including site specific test data) which could affect the estimated emission rates 

shall not be considered a violation of the permit limits. Compliance with these emission 

rates will be determined through compliance with Specific Condition 59 and proper 

operation of the control equipment for these recovery boilers. 

I Pollutant I lblhr I tl2Y I 
PM 75.0 306.6 

Acetaldehyde 3.03 13.27 

Antimony Compounds 0.012 0.048 

Arsenic Compounds 0.012 0.051 

Benzene O.D3 0.10 

Cadmium Compounds 0.010 0.044 

Chromium Compounds 0.390 1.690 

Cobalt Compounds 0.009 0.037 

Formaldehyde 0.41 1.79 

Hydrogen Chloride** 11.25 49.27 

Lead Compounds 0.010 0.043 

Manganese Compounds 0.580 2.530 

Methanol 32.34 141.65 

Methyl Ethyl Ketone 0.36 1.55 

Methyl Mercaptan* 5.56 24.4 

Nickel Compounds 0.069 0.310 

Phenols 1.43 6.27 

Selenium Compounds 0.001 0.001 

59 



International Paper Company 
00 

CSN: 52-0013 Permit #:725-AOP-Rt6 

I Pollutant I 

I 
Styrene 

I Toluene 

lblhr 

0,12 

0.08 
*Component ofTRS. Included m the TRS total. 
**Non-VOC non-criteria pollutant. 

I tEY I 

I 
0.51 

I 0.34 

58. Pursuant to §18.801 of Regulation 18 and A.C.A. §8.4-203 as referenced by §8-4-304 and 
§8-4-311, the permittee shall not exceed the emission rates set forth in the following table 
at SN -06 when burning #6 fuel oil. The non-criteria pollutant emission rates listed 
below, excluding PM, were developed using estimates or published emission factors. A 
change in the published emission factors or development of other emissions data 
(including site specific test data) which could affect the estimated emission rates shall not 
be considered a violation of the permit limits. Compliance with these emission rates will 
be determined through proper operation of the control equipment associated with these 
recovery boilers. 

I Pollutant I lblhr I tpy I 
PM 40.9 ** 

Antimony Compounds 0.074 ** 

· Arsenic Compounds 0.014 ** 

Beryllium Compounds 0.001 ** 
-· 

Cadmium Compounds 0.002 ** 

Chromium Compounds 0.008 ** 

Cobalt Compounds 0.051 ** 

Formaldehyde 0.20 ** 

Hydrogen Chloride* · 3.57 ** 

Hydrogen Fluoride* 0.18 ** 

Lead Compounds 0.011 ** 

Manganese Compounds 0.041 ** 

Mercury Compounds 0.001 ** 
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I Pollutant I 
Nickel Compounds 

POM 

Selenium Compounds 

lblhr 

0.35 

0.01 

0.004 
*Non-VOC, non-PM non-cntena pollutant. 

I tp~ 

** 
** 
** 

*Annual emissions have been bubbled with sources SN-0 I and 

SN-04/05 and may be found in the plantwide conditions. 

I 

59. Pursuant to §19.705 of Regulation 19, A.C.A. §8-4-203 as referenced by §8-4-304 and 

§8-4-311, and 40 CFR 70.6, the permittee shall not process in excess of361,757 tons of 

black liquor solids.at source SN-06 in any consecutive twelve month period. 

60. Pursuant to § 19.705 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 

maintain records of the amount of black liquor solids processed at source SN-06 in order 

to demonstrate compliance with Specific Condition 59 and which may be used by the 

Department for enforcement purposes. These records shall be updated no later than the 

last day of the month following the month which the records represent, shall be kept on 

site, and shall be made available to Department personnel upon request. An annual total 

and each month's individual data shall be submitted to the Department in accordance 

with General Provision 7. 

61. Pursuant to § 19.703 and §19.804 of Regulation 19, 40 CFR Part 52, Subpart E, and 

A.C.A. §8-4-203 as referenced by §8-4-304 and §8-4-311, the permittee shall maintain a 

CEMS at source SN-06 for TRS. The CEMS requirements which the permittee must 

comply with may be found in Appendix A. 

62. Pursuant to § 19.702 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 

conduct annual testing at source SN-06 for particulate matter using EPA Reference 

Method 5. These tests shall be conducted in accordance with Plantwide Condition #3 and 

shall take place no less than 9 months and no more than 15 months apart. 

63. Pursuant to § 19.702 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 

conduct annual testing at source SN-06 for sulfur dioxide using EPA Reference Method 

6C. These tests shall be conducted in accordance with Plantwide Condition #3 and shall 

take place no less than 9 months and no more than 15 months apart. 
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64. Pursuant to §19.702 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 
conduct annual testing at source SN-06 for carbon monoxide using EPA Reference 
Method 10. These tests shall be conducted in accordance with Plantwide Condition #3 
and shall take place no less than 9 months and no more than 15 months apart. 

65. Pursuant to §19.705 of Regulation 19, A.C.A. §8-4-203 as referenced by §8-4-304 and 
§8-4-311 and 40 CFR 70.6, when an ESP is shut down for maintenance, the permittee 
shall not operate the boiler associated with that ESP. The service load rating is not 
affected if any maintenance is being performed which does not affect either of the ESPs 
located at SN-06. (NOTE: SN-06 is actually two boilers which both have an ESP.) 
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SN-07 
Smelt Tank #1 

Source Description 

This source was installed or last modified in 1967. A wet scrubber is used to control the 
particulate matter and TRS emissions. The scrubbing liquids used for this piece of control 
equipment are weak wash, alkaline solution, or water. 

Annual testing for particulate matter and TRS emissions was required in permit #725-AR-2 and 
is being carried forth in this permit. Additional testing is being required for VOC and methanol 

emissions. 

Specific Conditions 

66. Pursuant to §19.501 et seq of the Regulations of the Arkansas.State Implementation Plan 
for Air Pollution Control (Regulation 19) and 40 CFR Part 52, Subpart E, the permittee 
shall not exceed the emission rates set forth in the following table at SN -07. Compliance 
with these emission rates will be determined through compliance with the BLS firing 
limit for source SN-04/05, proper operation of the control equipment, and the required 
testing for this smelt dissolving tank. 

I Pollutant I lb/hr I tpy I 
PM10 25.0 110.0 

so2 7.5 32.9 

voc 28.0 122.3 

. NOX 12.9 56.7 

Pb O.oJ O.oJ 
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67. Pursuant to §19.501 et seq and §19.804 of the Regulations of the Arkansas State 
Implementation Plan for Air Pollution Control (Regulation 19) and 40 CFR Part 52, 
Subpart E, the permittee shall not exceed the emission rates set forth in the following 
table at SN-07. Compliance with these emission rates will be determined through 
compliance with the BLS firing limit for source SN-04/05, proper operation of the control 
equipment, and the required testing for this smelt dissolving tank. These emission rates 
were based upon a 12-hour average. 

68. Pursuant to §19.804 of Regulation 19 and 40 CFR Part 52, Subpart E, TRS emissions 
shall not exceed Oc0168 grams ofH2S per kilogram of black liquor solids on a 12 hour 
average from source SN-07. Compliance with this specific condition will be 
demonstrated through compliance with Specific Condition 73. 

69. Pursuant to §18.801 of Regulation 18 and A.C.A. §8-4-203 as referenced by §8-4-304 
and §8-4-311, the permittee shall not exceed the emission rates set forth in the following 
table at source SN-07. The non-criteria pollutant emission rates listed below, excluding 
PM, were developed using estimates or published emission factors. A change in the 
published emission factors or development of other emissions data (including site specific 
test data) which could affect the estimated emission rates shall not be considered a 
violation of the permit limits. Compliance with these emission rates will be determined 
through compliance with the BLS firing limit for source SN-04/05, proper operation of 
the control equipment, and the required testing for this smelt dissolving tank. 

I Pollutant I lb/br I tpy I 
PM I 25.0 110.0 

Armnonia* 16.80 73.60 

Antimony Compounds 0.002 0.005 

Arsenic Compounds 0.001 0.002 

Benzene 0.02 0.09 

Beryllium Compounds 0.001 0.001 

Cadmium Compounds 0.001 0.001 
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I Pollutant I 
Chlorobenzene 

Chromium Compounds 

Lead Compounds 

Manganese Compounds 

Mercw:Y Compounds 

Methanol 

Methyl Ethyl Ketone 

Methyl Isobutyl Ketone 

Nickel Compounds 

Selenium Compounds 

Styrene 

Toluene 

Trichloroethylene 

Xylene 

lblhr 

0.01 

0.002 

0.001 

0.008 

0.001 

26.15 

0.11 
. 

0.06 

0.001 

0.001 

0.01 

0.04 

0.02 

O.o3 
*Non-HAP, non-VOC, non-cntena pollutant. 

I tpy I 
0.04 

0.009 

0.004 

0.032 

0.001 

115.00 

0.45 

0.25 

0.002 

0.001 

0.03 

0.15 

0.08 

0.11 

70. Pursuant to § 19.503 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 

not exceed 20% opacity from source SN-07·as measured by EPA Reference Method 9. 

Compliance with this opacity limit will be shown through compliance with Specific 

Condition 71. 
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71. Pursuant to §19.705 of Regulation 19 and 40 CFR Part 52, Subpart E, daily observations 
of the opacity from source SN-07 shall be conducted by a person trained (but not 
necessarily certified) in EPA Reference Method 9. If emissions which appear to be in 
excess of20% are observed, the permittee shall take immediate action to identifY and 
correct the cause of the excess visible emissions. After corrective action has been taken, 
another observation ofthe opacity from the source in question shall be conducted in order 
to either confirm that no excess visible emissions are present or that the source is out of 
compliance with the permitted opacity limit. The permittee shall maintain records of all 
visible emission observations, the cause of any excessive visible emissions, the corrective 
action taken, and if excess visible emissions were present after corrective action was 
taken. These records shall be kept on site and shall be made available to Department 
personnel upon request. 

72. Pursuant to §19.702 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 
conduct annual testing at source SN -07 for particulate matter using EPA Reference 
Method 5. These tests shall be conducted in accordance with Plantwide Condition #3 and 
shall take place no less than 9 months and no more than 15 months apart. 

73. Pursuant to §19.702 and§ 19.804 of Regulation 19 and 40 CFR Part 52, Subpart E, the 
permittee shall conduct annual testing at source SN-07 for TRS using EPA Reference 
Method 16. These tests shall be conducted in accordance with Plantwide Condition #3 
and shall take place no less than 9 months and no more than 15 months apart. 

74. Pursuant to §19.804 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 
maintain the following at source SN-07: 

a. A monitoring device for the continuous measurement of the pressure loss ofthe 
gas stream through the control equipment. The monitoring device is to be 
certified by the manufacturer to be accurate within a gage pressure of ±500 
Pascals (ca. ± 2 inches water gage pressure). 

b. A monitoring device for the continuous measurement of the scrubbing liquid flow 
rate to the control equipment. The monitoring device is to be certified by the 
manufacturer to accurate within± 15 percent of design scrubbing liquid supply 
pressure. The pressure sensor or tap is to be located close to the scrubber liquid 
discharge point. 
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SN-08 and SN-09 
Smelt Tanks #2 and #3 

Source Description 

Sources SN-08 and SN-09 were installed or last modified in 1947. Wet scrubbers are used to 

control the particulate matter and TRS emissions. The scrubbing liquids used are weak wash, 

alkaline solution, or water. 

Annual testing for particulate matter and TRS emissions was required in permit #725-AR-2 and 

is being carried forth in this permit. Additional testing is being required for VOC and methanol 

emissions. 

Specific Conditions 

75. Pursuant to §19.501 et seq of the Regulations of the Arkansas State Implementation Plan 

for Air Pollution Control (Regulation 19) and 40 CFR Part 52, Subpart E, the permittee 

shall not exceed the emission rates set forth in the following table at the designated 

sources. Compliance with these emission rates will be determined through compliance 

with the BLS firing limit for source SN-06, proper operation of the control equipment, 

and the required testing for these two smelt dissolving tanks . 

Pollutant lb/hr at SN -08 . lb!hr at SN-09 

PMIO 8.4 9.0 

S02 3.6 3.2 

voc 13.6 12.2 

NOX 6.1 5.5 

Pb 0.01 O.Dl 

*These are the combined totals for sources SN-08 and SN-09 and not 

individual limits for each source. 
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76. Pursuant to §19.501 et seq and §19.804 of the Regulations of the Arkansas State 
Implementation Plan for Air Pollution Control (Regulation 19) and 40 CFR Part 52, 
Subpart E, the permittee shall not exceed the emission rates set forth in the following 
table at the designated sources. Compliance with these emission rates will be determined 
through compliance with the BLS firing limit for source SN-06, proper operation of the 
control equipment, and the required testing for these two smelt dissolving tanks. These 
emission rates were based upon a 12-hour average. 

Pollutant lblhr at SN-08 lblhr at SN-09 tpy* 

TRS 0.7 0.6 5.8 
.. . . *These are the combmed totals for sources SN-08 and SN-09 and not mdlVldual hm1ts for each source . 

77. Pursuant to §19.804 of Regulation 19 and 40 CFR Part 52, Subpart E, TRS emissions 
shall not exceed 0.0168 grams ofH2S per kilogram of black liquor solids on a 12 hour 
average from sources SN-08 and SN-09. Compliance with this specific condition will be 
demonstrated through compliance with Specific Condition 82. 

78. Pursuant to §18.801 of Regulation 18 and A.C.A. §8-4-203 as referenced by §8-4-304 
and §8-4-311, the permittee shall not exceed the emission rates set forth in the following 
table at the designated sources. The non-criteria pollutant emission rates listed below, 
excluding PM, were developed using estimates or published emission factors. A change 
in the published emission factors or development of other emissions data (including site 
specific test data) which could affect the estimated emission rates shall not be considered 
a violation of the permit limits. Compliance with these emission rates will be determined 
through compliance with the BLS firing limit for source SN-06, proper operation of the 
control equipment, and the required testing for these two smelt dissolving tanks. 

I Pollutant jlblhr at SN-08 jlblhr at SN-09 I tEy** I 
PM 8.4 9.0 76.3 

Ammonia* 7.96 7.17 66.23 

Antimony Compounds 0.001 0.001 0.005 

Arsenic Compounds 0.001 0.001 0.002 

Benzene 0.01 0.01 0.08 

Beryllium Compounds 0.001 0.001 0.001 

Cadmium Compounds 0.001 0.001 0.001 
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I Pollutant llb/hr at SN-08 llb/hr at SN-09 I 
Chi oro benzene 0.01 0.01 

Chromium Compounds 0.001 0.001 

Lead Compounds 0.001 0.001 

Manganese Compounds 0.004 0.004 

Mercury Compounds 0.001 0.001 

Methanol 12.70 11.41 

Methyl Ethyl Ketone 0.05 0.05 

Methyl Isobutyl Ketone 0.03 0.03 

Nickel Compounds 0.001 0.001 

Selenium Compounds 0.001 0.001 

Styrene 0.01 0.01 

Toluene 0.02 0.02 

Trichloroethylene 0.01 0.01 

Xylene 0.02 0.01 

*Non-HAP, non-VOC, non-criteria pollutant. 

tpy** I 
0.04 

0.008 

0.004 

0.030 

0.001 

105.50 

0.42 
' 

0.23 

0.002 

0.001 

0.03 

0.13 

0.07 

0.10 

**These are the combined totals for sources SN-08 and SN-09 and not individual limits for each source. 

79. Pursuant to§19.503 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 

not exceed 20% opacity from sources SN-08 and SN-09 as measured by EPA Reference 

Method 9. Compliance with this opacity limit will be shown through compliance with 

Specific Condition 80. 
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80. Pursuant to §19.705 of Regulation 19 and 40 CFR Part 52, Subpart E, daily observations 
of the opacity from sources SN-08 and SN-09 shall be conducted by a person trained (but 
not necessarily certified) in EPA Reference Method 9. If emissions which appear to be in 
excess of 20% are observed, the permittee shall take immediate action to identifY and 
correct the cause of the excess visible emissions. After corrective action has been taken, 
another observation of the opacity from the source in question shall be conducted in order 
to either confirm that no excess visible emissions are present or that the source is out of 
compliance with the permitted opacity limit. The permittee shall maintain records of all 
visible emission observations, the cause of any excessive visible emissions, the corrective 
action taken, and if excess visible emissions were present after corrective action was 
taken. These records shall be kept on site and shall be made available to Department 
personnel upon request. 

81. Pursuant to § 19.702 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 
conduct annual testing at sources SN-08 and SN-09 for particulate matter using EPA 
Reference Method 5. These tests shall be conducted in accordance with Plantwide 
Condition #3 and shall take place no less than 9 months and no more than 15 months 
apart. 

82. Pursuant to §19.702 and §19.804 of Regulation 19 and 40 CFR Part 52, Subpart E, the 
permittee shall conduct annual testing at sources SN-08 and SN-09 for TRS using EPA 
Reference Method 16. These tests shall be conducted in accordance with Plantwide 
Condition #3 and shall take place no less than 9 months and no more than 15 months 
apart. 

83. Pursuant to §19.804 of Regulation 19 and 40 CFR Part 52, Subpart E,the permittee shall 
maintain the following at sources SN-08 and SN-09: 

a. A monitoring device for the continuous measurement of the pressure loss of the 
gas stream through the control equipment. The monitoring device is to be 
certified by the manufacturer to be accurate within a gage pressure of ±500 
Pascals (ca. ± 2 inches water gage pressure). 

b. A monitoring device for the continuous measurement of the scrubbing liquid flow 
rate to the control equipment. The monitoring device is to be certified by the 
manufacturer to accurate within ± 15 percent of design scrubbing liquid supply 
pressure. The pressure sensor or tap is to be located close to the scrubber liquid 
discharge point. 
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CAUSTICIZING AREA 
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SN-28, SN-29, SN-30, SN-32, SN-33, and SN-34 
Causticizing Area Sources 

Source Description 

Source SN-28 is used to store the green liquor prior to it being reacted with calcium oxide (lime) 
to form white liquor. This source group, which was installed or last modified in 1975, consists 
oftwo green liquor storage tanks and associated equipment. 

Source SN-29, which was installed or last modified in 1947, consists of the green liquor clarifier 
and associated equipment. The clarifier removes contaminants from the green liquid prior to it 
being sent to the slaker. 

Source SN-30 is the dregs washer. The contaminants removed at sources SN-28 and SN-29 are 
washed at the dregs washer prior to being discarded. 

Source SN-32, which was installed or last modified in 1981, consists of five causticizers and 
their associated equipment. White liquor from the slaker passes through the causticizer prior to 
being sent to storage. 

Source SN-33, which was installed or last modified in 1947, consists of four white liquor storage 
tanks and their associated equipment. After the white liquor is clarified, it may be stored prior to 
usage in the mill. 

Source SN-34, which was installed or last modified in 1983, consists of two white liquor 
clarifiers and associated equipment. The lime mud which was formed in the slaker and the 
causticizer is removed from the white liquor in one of the two clarifiers. The lime mud is sent to 
storage and washing (considered to be a source of de minimis emissions). The white liquor is 
then sent to storage. 

No control equipment is associated with any of these sources. 
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Specific Conditions 

84. Pursuant to §19.501 et seq of the Regulations of the Arkansas State Implementation Plan 

for Air Pollution Control (Regulation 19) and 40 CFR Part 52, Subpart E, the permittee 

shall not exceed the emission rates set forth in the following table at the designated 

soirrces. Compliance with these emission rates will be determined through compliance 

with the limit on the amount of lime that may be processed at this facility. 

I SN I Pollutant I lb/hr I tpy I 
28, 29, 30, voc 7.4 31.2 

32, 33, & 34 
TRS 0.3 0.8 
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85. Pursuant to §18.801 of Regulation 18 and A.C.A. §8-4-203 as referenced by §8-4-304 
and §8-4-311, the permittee shall not exceed the emission rates set forth in the following 
table at the designated sources. The non-criteria pollutant emission rates listed below, 
excluding PM, were developed using estimates or published emission factors. A change 
in the published emission factors or development of other emissions data (including site 
specific test data) which could affect the estimated emission rates shall not be considered 
a violation of the permit limits. Compliance with these emission rates will be determined 
through compliance with the limit on the amount of lime that may be processed at this 
facility. 

I SN I Pollutant 

Acetaldehyde 

Acrolein 

Ammonia** 

Benzene 

Dimethyl Disulfide* 

Dimethyl Sulfide* 
28, 29, 30, 

32, 33, & 34 Methanol 

Methyl Ethyl Ketone 

Methyl Isobutyl Ketone 

Methyl Mercaptan* 

Styrene 

Toluene 

Xylene 
*Component ofTRS. 
**Non-criteria, non-VOC pollutant. 
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I lblhr I tpy I 
0.34 1.34 

0.03 0.03 

67.87 297.24 

0.05 0.05 

0.11 0.46 

0.02 0.06 

5.98 26.11 

0.07 0.14 

0.05 0.05 

0.04 0.10 

0.06 0.06 

0.06 0.06 

0.06 0.06 
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SN-03 
Lime Kiln 

Source Description 

The lime kiln was installed or last modified in 1967. The lime kiln is used to regenerate the 

calcium oxide used in the slaker from the lime mud which is separated from the white liquor. 

A wet scrubber is used to control the emissions of sulfur dioxide and particulate matter from the 

lime kiln. A CEM is used to track the emissions of TRS from the lime kiln. Annual testing for 

particulate matter is also required for the lime kiln. 

The facility is permitted to fire #6 fuel oil at any time at this source. The facility is also allowed 

to use natural gas to fire the lime kiln at any time. 

Specific Conditions 

86. Pursuant to §19.501 et seq of the Regulations of the Arkansas State Implementation Plan 

for Air Pollution Control (Regulation 19) and40 CFR Part 52, Subpart E, the permittee 

shall not exceed the emission rates set forth in the following table at SN-03. Compliance 

with these emission rates will be demonstrated through compliance With fuel usage limits, 

the limit on the amount of iime that may be processed at this facility, proper operation of 

the control equipment associated With this lime kiln, and the required testing. 

I Pollutant I lblhr I tpy I 
PMIO 34.9 152.9 

S02 17.4 76.3 

voc 5.1 22.3 

co 35.0 153.3 

NO, 44.8 196.0 

Pb 1.1 4.5 
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87. Pursuant to §19.501 et seq and §19.804 of the Regulations of the Arkansas State 
Implementation Plan for Air Pollution Control (Regulation 19) and 40 CFR Part 52, 
Subpart E, the permittee shall not exceed the emission rates set forth in the following 
table at SN -03. Compliance with these emission rates will be demonstrated through 
compliance with fuel usage limits, the limit on the amount oflime that may be processed 
at this facility, proper operation of the control equipment associated with this lime kiln, 
and the required CEMS. These emission rates were based upon a 12-hour average. 

Pollutant lblhr tpy 

. TRS 7.4 19.1 

88. Pursuant to §19.804 of Regulation 19 and 40 CFR Part 52, Subpart E, TRS emissions 
from source SN-03 shall not exceed 40 ppm measured as H,S on a dry basis and on a 12 
hour average, corrected to 10% oxygen by volume. 

89. Pursuant to§19.503 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 
not exceed 20% opacity from source SN -03 as measured by EPA Reference Method 9 
except that emissions greater than 20% opacity will be allowed for not more than six ( 6) 
minutes in the aggregate in any consecutive 60-minute period, provided that such 
emissions will not be permitted more than three (3) times during any 24-hour period. 
Compliance with this opacity limit will be shown through compliance with Specific 
Condition 90. 

90. Pursuant to §19.705 of Regulation 19 and 40 CFR Part 52, Subpart E, daily observations 
of the opacity from source SN-03 shall be conducted by a person trained (but not 
necessarily certified) in EPA Reference Method 9. If emissions which appear to be in 
excess of 20% are observed, the permittee shall take immediate action to identifY and 
correct the cause of the visible emissions. After corrective action has been taken, another 
observation of the opacity from the source in question shall be conducted in order to 
either confirm that no excess visible emissions are present or that the source is out of 
compliance with the permitted opacity limit. The permittee shall maintain records of all 
visible emission observations, the cause of any excessive visible emissions, the corrective 
action taken, and if visible emissions were present after corrective action was taken. 
These records shall be kept on site and shall be made available to Department personnel 
upon request. 
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91. Pursuant to §18.801 of Regulation 18 and A.C.A. §8-4-203 as referenced by §8-4-304 

and §8-4-311, the permittee shall not exceed the emission rates set forth in the following 

table at source SN-03. The non-criteria pollutant emission rates listed below, excluding 

PM, were developed using estimates or published emission factors. A change in the 

published emission factors or development of other emissions data (including site specific 

test data) which could affect the estimated emission rates shall not be considered a 

violation of the permit limits. Compliance with these emission rates will be demonstrated 

through compliance with fuel usage limits, the limit on the amount of lime that may be 

processed at this facility, and proper operation of the control equipment associated with 

this lime kiln. 

I Pollutant I lblhr I tEY I 
PM 70.0 306.6 

Acetaldehyde 0.39 1.71 

Acetone 0.51 2.23 

Acrolein 0.02 0.08 

Antimony Compounds 0.001 0.001 

Arsenic Compounds 0.001 0.002 

Benzene 0.03 0.12 

Beryllium Compounds 0.001 0.002 

Cadmium Compounds 0.006 0.023 

. Carbon Disulfide 0.05 0.19 

Chromium Compounds 0.020 0.050 

Cobalt Compounds 0.003 0.014 

Dimethyl Disulfide* 0.15 0.65 

Dimethyl Sulfide* 1.45 6.34 

Formaldehyde 0.04 0.14 

Hydrogen Chloride** 0.56 2.45 

Hydrogen Fluoride** 0.03 0.12 

H S* 2 1.9 8.3 
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I Pollutant I 
Lead Compounds 

Manganese Compounds 

Mercury Compounds 

Methanol 

Methyl Ethyl Ketone 

Methyl Isobutyl Ketone 

Nickel Compounds 

POM 

Selenium Compounds 

Styrene 

Toluene 

Xylene 
*Component ofTRS. 

lblhr I 
0.019 

0.164 

0.002 

3.46 

0.04 

0.01 

0.013 

0.01 

0.001 

0.02 

0.09 

0.07 

**Non-VOC, non-HAP, non-criteria pollutant. 

tpy I 
0.082 

0.72 

0.008 

15.13 

0.14 

0.04 

0.055 

0.01 

0.001 

0.06 

0.39 

0.29 

92. Pursuant to §19.705 of Regulation 19, A.C.A. §8-4-203 as referenced by §8-4-304 and 
§8-4-311, and 40 CFR 70.6, the permittee shall only burn #6 fuel oil and pipeline quality 
natural gas at source SN-03. 

93. Pursuant to §19.705 of Regulation 19, A.C.A. §8-4-203 as referenced by §8-4-304 and 
§8-4-311, and 40 CFR 70.6, the permittee shall not burn in excess of 4.38 million gallons 
of #6 fuel oil in any consecutive twelve month period at source SN-03. 

94. Pursuant to §19.705 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 
maintain records of the amount of fuel oil fired at SN-03 in order to demonstrate 
compliance with Specific Condition 93 and which may be used by the Department for 
enforcement purposes. These records shall be updated no later than the last day of the 
month following the month which the records represent, shall be kept on site, and shall be 
made available to Department personnel upon request. An annual total and each month's 
individual data shall be submitted to the Department in accordance with General 
Provision 7. 
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95. Pursuant to §19.702 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 

conduct annual testing for particulate matter emissions from source SN-03 using EPA 

Reference Method 5. These tests shall be conducted in accordance with Plantwide 
Condition #3 and take place no less than 9 months and no more than 15 months apart. 

96. Pursuant to §19.703 and §19.804 of Regulation 19,40 CFR Part 52, Subpart E, and 
A.C.A. §8-4-203 as referenced by §8-4-304 and §8-4-311, the permittee shall maintain a 

Continuous Emissions Monitoring System (CEMS) at source SN-03 for TRS. The CEM 

standards which the permittee is required to comply with may be found in Appendix A. 

97. Pursuant to §19.304 of Regulation 19 and 40 CFR §63.443(d)(4), if the lime kiln is used 

as a HAP control device, the permittee shall introduce the HAP emission stream from the 

from the closed vent system into the flame zone of the lime kiln or with the primary fuel. 

98. Pursuant to §19.304 of Regulation 19 and 40 CFR §63.443(e)(l), if the lime kiln is used 

as a HAP control device, periods of excess emissions reported under §63.455 shall not be 

a violation of §63 .443( d)( 4) provided that the time of excess emissions (excluding 
periods of startup, shutdown, or malfunction) divided by the total process operating time 

in a semi-annual reporting period does not exceed one percent for the lime kiln. 
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SN-31 
Lime Handling Source Group 

Source Description 

The lime handling source group consists of a hot lime chain, a lime bucket elevator, a lime 
crusher, reburn lime silo, and associated equipment. A baghouse was installed in late 1997 or 
early 1998 to control the emissions from the lime handling operations. 

Specific Conditions 

99. Pursuant to §19.501 et seq of the Regulations of the Arkansas State Implementation Plan 
for Air Pollution Control (Regulation 19) and 40 CPR Part 52, Subpart E, the permittee 
shall not exceed the emission rates set forth in the following table at SN-31. Compliance 
with these emission rates will be demonstrated through compliance with the limit on the 
amount oflime that may be processed at this facility, proper operation of the control 
equipment associated with this source, and the testing requirements for this source. 

lb/hr tpy I 1.0 4.4 

100. Pursuant to §18.801 of Regulation 18 and A.C.A. §8-4-203 as referenced by §8-4-304 
and §8-4-311, the permittee shall not exceed the emission rates set forth in the following 
table at source SN -31. Compliance with these emission rates will be demonstrated 
through compliance with the limit on the amount of lime that may be processed at this 
facility, proper operation of the control equipment associated with this source, and the 
testing requirements for this source. 

lb/hr 

1.0 

tpy 

4.4 II 
101. Pursuant to §18.503 of Regulation 18 and A.C.A. §8-4-203 as referenced by §8-4-304 

and §8-4-311, the permittee shall not exceed 5% opacity from source SN-31 as measured 
by EPA Reference Method 9. Compliance with this opacity limit will be shown through 
compliance with Specific Condition 102. 
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102. Pursuant to§18.1004 of Regulation 18 and A.C.A. §8-4-203 as referenced by §8-4-304 

and §8-4-311, the permittee shall conduct weekly observations of the opacity from source 

SN-31 and keep a record of these observations. If visible emissions are detected, the 

permittee shall take immediate action to identify and to correct the cause of the visible 

emissions. After any necessary corrective action has taken place, the permittee shall 

conduct another observation of the opacity from source SN-31 to confirm that no visible 

emissions are present. If corrective action was needed, the permittee shall record the 

cause of the visible emissions, the corrective action taken, and if visible emissions were 

observed afterwards. These records shall be kept on site and made available to 

Department personnel upon request. 
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SN-02 
Slaker 

Source Description 

The slaker was installed or last modified in 1980. Clarified green liquor, fresh lime, and 
reburned lime are reacted in the slaker to form sodium hydroxide and calcium carbonate. A wet 
scrubber is used to control the emissions from the slaker. 

Specific Conditions 

103. Pursuant to §19.501 et seq of the Regulations of the Arkansas State Implementation Plan 
for Air Pollution Control (Regulation 19) and 40 CFR Part 52, Subpart E, the permittee 
shall not exceed the emission rates set forth in the following table at SN -02. Compliance 
with these emission rates will be demonstrated through compliance with the limit on the 
amount of lime that may be processed at this facility, proper operation of the control 
equipment associated with this source, and the testing requirements. 

I Pollutant I lb/hr I tpy I 
.PM10 5.0 21.9 

voc 3.3 14.2 

TRS 0.1 0.2 

104. Pursuant to§19.503 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 
not exceed 20% opacity from source SN-02 as measured by EPA Reference Method 9. 
Compliance with this opacity limit will be shown through compliance with Specific 
Condition 105. 
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105. Pursuant to § 19.705 of Regulation 19 and 40 CFR Part 52, Subpart E, daily observations 

of the opacity from source SN-02 shall be conducted by a person trained (but not 

necessarily certified) in EPA Reference Method 9. If emissions which appear to be in 

excess of 20% are observed, the permittee shall take immediate action to identifY and 

correct the cause of the visible emissions. After corrective action has been taken, another 

observation of the opacity from the source in question shall be conducted in order to 

either confirm that no excess visible emissions are present or that the source is out of 

compliance with the permitted opacity limit. The permittee shall maintain records of all 

visible emission observations, the cause of any excessive visible emissions; the corrective 

action taken, and if visible emissions were present after corrective action was taken. 

These records shall be kept on site and shall be made available to Department personnel 

upon request. 

106. Pursuant to §18.801 of Regulation 18 and A.C.A. §8-4-203 as referenced by §8-4-304 

and §8-4-311, the permittee shall not exceed the emission rates set forth in the following 

table at source SN-02. The non-criteria pollutant emission rates listed below, excluding 

PM, were developed using estimates or published emission factors. A change in the 

published emission factors or development of other emissions data (including site specific 

test data) which-could affect the estimated emission rates shall not be considered a 

violation of the permit limits. Compliance with these emission rates will be shown 

through compliance with the limit on the amount of lime that may be processed at this 

facility as well as proper operation of the control equipment associated with this source. 

I Pollutant I lblhr I tEl: I 
PM 5.0 21.9 

Acetaldehyde 0.26 1.11 

Ammonia** 67.87 297.24 

Dimethyl Disulfide* 0.05 0.20 

Methanol 2.90 12.71 

Methyl Ethyl Ketone o.oz 0.09 

Styrene O.ot O.ot 

Toluene O.ot 0.01 

Xylene O.ot O.ot 
*Component ofTRS. 
**Non-VOC, non-HAP, non-criteria pollutant. 
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NCGSYSTEM 
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SN-12 and SN-14 
NCG Incinerator and Back-Up Flare 

Source Description 

The NCG Incinerator was installed or last modified in 1988. This natural gas fired source 

incinerates the non-condensible gases from the multiple effect evaporator and the turpentine 

recovery system. (NOTE: The NCGs from the digesters are routed through the turpentine 

recovery system.) Source SN-14 was installed or last modified in 1992. The back-up flare is 

maintained in the event of primary incinerator failure. 

There are two special requirements for this source because source SN-27 is subject to 40 CFR 

Part 60, Subpart BB. These requirements are outlined in Specific Conditions 137 and 138. 

The increase in VOC emissions from this source is due to the method of calculation. Due to 

discrepancy in testing methods, the total of HAPs which are also VOCs is often higher than the 

VOC tested rate. 

Source SN-14 meets the definition of an enclosed combuster contained in 40 CFR §60.751 and 

therefore is not subject to the provisions for an open flame type flare contained in 40 CFR 

§63.11. 

Sources SN-12 and SN-14 are subject to the applicable requirements of 40 CFR Part 63, Subpart 

S -National Emission Standards for Hazardous Air Pollutants from the Pulp and Paper 

Industry. 

Specific Conditions 

107. Pursuant to §19.50let seq of the Regulations of the Arkansas State Implementation Plan 

for Air Pollution Control (Regulation 19) and 40 CFR Part 52, Subpart E, the permittee 

shall not exceed the combined emission rates set forth in the following table at SN-12 and 

SN-14 when firing natural gas. Compliance with these emission rates will be determined 

through compliance with fuel usage limits as well as maintaining the temperature and the 

residence time required by 40 CFR Part 60, Subpart BB. 
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SN Pollutant 

PMIO 

S02 

voc 
12 

co 
NOX 

TRS 

86 

lblhr tpy 

0.2 0.9 

10.9 15.2 

4.0 17.3 

9.4 41.1 

7.3 32.1 

1.8 4.3 
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I SN I Pollutant I 
PMIO 

S02 

VOC 
14 

co 
NO, 

TRS 

lblhr I tEY I 
0.2 0.2 

544.8 74.3 

3.0 3.1 

9.4 5.7 
. 

7.3 4.4 

7.6 2.3 

108. Pursuant to§19.503 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 

not exceed 20% opacity from sources SN-12 and SN-14 as measured by EPA Reference 

Method 9 except that emissions greater than 20% opacity will be allowed for not more 

than six ( 6) minutes in the aggregate in any consecutive 60-minute period, provided that 

such emissions will not be permitted more than three (3) times during any 24-hour period. 

Compliance with this opacity limit will be shown through compliance with Specific 

Condition 111. 

109. Pursuant to §18.801 of Regulation 18 and A.C.A. §8-4-203 as referenced by §8-4-304 

and §8-4-311, the permittee shall not exceed the emission rates set forth in the following 

table at sources SN-12 and SN-14 when firing natural gas. The non-criteria pollutant 

emission rates listed below, excluding PM, were developed using estimates or published 

emission factors. A change in the published emission factors or development of other 

emissions data (including site specific test data) which could affect the estimated 

emission rates shall not be considered a violation of the permit limits. Compliance with 

these emission rates will be shown through compliance with fuel usage limits and 

maintaining the temperature arid the residence time required by 40 CFR Part 60, Subpart 

BB. 
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SN Pollutant 

PM 

Acetone 

Benzene 

12 Cumene 

Formaldehyde 

Methanol 

Methyl Ethyl Ketone 

. Styrene 

Xylene 

PM 

Acetone 

Benzene 

' 
14 Cumene 

Formaldehyde 

Methanol 

Methyl Ethyl Ketone 

Styrene 
I. 

Xylene 

lblhr tpy 

0.2 0.9 

1.42 6.22 

0.08 0.19 

0.04 0.14 

0.80 2.04 

1.96 8.58 

0.01 0.02 

0.01 0.02 

0.01 O.Dl 
.. 

0.2 0.2 . 

1.42 0.85 

0.08 0.03 

0.04 0.01 

0.80 0.24 

1.96 1.89 

0.01 0.01 

0.01 0.01 

0.01 0.01 

110. Pursuant to §19.705 of Regulation 19, A.C.A. §8-4-203 as referenced by §8-4-304 and 
§8-4-311, and 40 CFR 70.6, pipeline quality natural gas shall be the only fuel fired at 
source SN-12. 
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Ill. Pursuant to § 18.1004 of Regulation 18 and A.C.A. §8-4-203 as referenced by §8-4-304 

and §8-4-311, daily observations ofthe opacity from sources SN-12 and SN-14 (when 

operating) shall be conducted by a person trained (but not necessarily certified) in EPA 

Reference Method 9. If emissions which appear to be in excess of 20% are observed, the 

permittee shall take immediate action to identify and correct the cause of the excess 

visible emissions. After corrective action has been taken, another observation of the 

opacity from source SN-12 shall be conducted in order to either confirm that no excess 

visible emissions are present or that the source is out of compliance with the permitted 

opacity limit. The permittee shall maintain records of all visible emissions observations, 

the cause of any excess visible emissions, the corrective action taken, and if excess 

visible emissions were present after corrective action was taken. These records shall be 

kept on site and made available to Department personnel upon request. 

112. Pursuant to 40 CFR §60.283(a)(l)(iii) and §19.304 and §19.804 of Regulation 19, the 

permittee shall combust all gases from source SN-27 at source SN-12 or as allowed at 

source SN-14 at a minimum temperature of 1200°F for a minimum of0.5 seconds. 

113. Pursuant to 40 CFR §60.284(b)(1) and§ 19.304 and§ 19.804 of Regulation 19, the 

permittee shall install, calibrate, maintain, and operate a monitoring device which 

measures and records the combustion temperature of the gases at SN-12 or SN-14. The 

monitoring device is to be certified by the manufacturer to be accurate within± 1% of the 

temperature being measured. 

114. Pursuant to §19.705 of Regulation 19,40 CFR 70.6, and/or A.C.A. §8-4-203 as 

referenced by §8-4-304 and §8-4-311 and §18.1004 of Regulation 18, the NCG Back-Up 

Flare shall not be operated in excess of 1200 hours in any consecutive twelve month 

period. 

115. Pursuant to §19.705 of Regulation 19 and 40 CFR Part 52, Subpart E, or §18.1004 of 

Regulation 18 and A.C.A. §8-4-203 as referenced by §8-4-304 and §8-4-311, the 

permittee shall maintain records of the hours of operation of source SN-14 in order to 

demonstrate compliance with Specific Condition 114 and which may be used by the 

Department for enforcement purposes. These records shall be updated no later than the 

last day of the month following the month which the records represent, shall be kept on 

site, and shall be made available to Department personnel upon request. 
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116. Pursuant to §19.304 of Regulation 19 and 40 CFR §63.443(d), the NCG Incinerator (SN-
12) shall meet one of the following requirements in order to achieve the overall HAP 
emission reductions. 

1. Reduce total HAP emissions by 98% or more by weight; 
2. Reduce the total HAP concentration at the outlet of the thermal oxidizer to 20 

ppm or less by volume, corrected to 10% oxygen on a dry basis; or 
3. Reduce total HAP emissions using a thermal oxidizer designed and operated at a 

minimum temperature of 1600°F and a minimum residence time of0.75 seconds. 

117. Pursuant to §19.304 of Regulation 19 and 40 CFR §63.443(d)(3), the NCG Back-Up 
Flare (SN-14) shall meet a minimum temperature requirement of 1600°F and a minimum 
residence time of 0. 75 seconds in order to achieve the overall HAP emissions reductions. 

118. Pursuant to §19.304 of Regulation 19 and 40 CFR §63.443(e)(1), periods of excess 
emissions shall not be a violation provided that the time of excess emissions (excluding 
periods of startup, shutdown, or malfunction) divided by the total process operating time 
in a semi-annual reporting period does not exceed one percent. 

119. Pursuant to §19.304 of Regulation 19 and 40 CFR §63.11(b)(1), the permittee shall 
monitor the NCG Back-Up Flare (SN-14) to assure that the flare is operated and 
maintained in conformance with its design. 

120. Pursuant to §19.304 of Regulation 19 and 40 CFR §63.11(b)(3), the NCG Back-Up Flare 
shall be operated at all times when emissions are vented to it except for periods of startup, 
shutdown, and malfunction. 

121. Pursuant to §19.304 of Regulation 19 and 40 CFR §63.453(b), the permittee shall install, 
calibrate, certifY, and maintain (according to manufacturer's specifications) a continuous 
monitoring system (CMS) on the NCG Incinerator and the NCG Back-Up Flare. The 
CMS shall be operated to measure the temperature in the firebox in order to ensure the 
efficient incineration of the non-condensible gases. 

122. Pursuant to §19.304 of Regulation 19 and 40 CFR §63.453(n), during the performance 
test on the NCG Incinerator, the permittee shall establish a minimum temperature value 
or range in order to demonstrate continuous compliance with the destruction requirement 
or outlet HAP (as methanol) concentration requirement. 
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123. Pursuant to §19.304 of Regulation 19 and 40 CFR §63.453(o), the permittee shall operate 

the NCG Incinerator and the NCG Back-Up Flare consistent with the minimum operating 

temperatures as established. Operation of either control device below the minimum 

temperature value (caused by events other than those 'in the facility's startup, shutdown, 

and malfunction plan) shall constitute a violation of the applicable emission standard and 

be reported as a period of excess emissions except as provided for in Specific Condition 

118. 

124. Pursuant to §19.304 of Regulation 19 and 40 CFR §63.457(a), the permittee shall 

perform an initial performance test by October 15, 2001, on the NCG Incinerator (SN-12) 

to ensure that the control device meets one of the requirements listed in Specific 

Condition 117. If compliance with the minimum temperature and residence time 

standard cannot be demonstrated through calculations, an initial performance test shall be 

conducted in order to demonstrate compliance with either the 98% reduction requirement 

or the 20 ppmv corrected to 10% 0 2 outlet HAP (as methanol) concentration requirement. 

125. Pursuant to §19.304 of Regulation 19 and 40 CFR §63.457, the permittee shall comply 

with the following requirements if the NCG Incinerator (SN-12) can not meet the 

minimum temperature and residence time requirements as specified in Specific Condition 

117. 

A. Pursuant to §19.304 of Regulation 19 and 40 CFR §63.457(f), the permittee shall 

measure methanol concentration at the outlet of the NCG Incinerator (SN-12) in 

order to demonstrate compliance with the total HAP emission reduction or outlet 

concentration requirements during the initial performance test. 

B. Pursuant to§ 19.304 of Regulation 19 and 40 CFR §63.457(i), the permittee shall 

sample the vent gas stream out of the NCG Incinerator (SN-12) during the initial 

performance test using Reference Method 308 as identified in 40 CFR Part 63, 

Subpart S in order to demonstrate compliance with the percent reduction 

requirement. 
C. Pursuant to §19.304 of Regulation 19 and 40 CFR §63.457(k), the permittee shall 

correct the methanol concentration measured at the outlet of the NCG Incinerator 

(SN-12) to 10% 0 2 using the following equation in order to demonstrate 

compliance with the 20 ppmv concentration requirement. 

Methanol ppm (10% 0 2) =Methanol ppm (dry basis, actual measured 0 2%) * 10.9% 

(20.9%- Actual measured 0 2%, dry basis) 
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SN-13 
Cogeneration Unit 

Source Description 

_E~~""'"'f\i0:0"f.'':f')?.';?W;Ji(~ 

The cogeneration unit ffii!"!:J!!at?27:M~zwas installed or last modified in 1990. The cogeneration 

unit consists of a natural gas fired turbine and a natural gas fired duct burner. The cogeneration 

unit is used to produce power for use throughout the facility. 

This source underwent PSD review for emissions of NO, and CO in permit #725-AR-2. Steam 

injection and low NO, burners are used to reduce the NO, emissions from this unit. 

The cogeneration unit is subject to the provisions of 40 CFR Part 60, Subpart GG. The initial 

testing required by this NSPS subpart has been performed. 

Specific Conditions 

126. Pursuant to § 19.501 et seq of the Regulations of the Arkansas State Implementation Plan 

for Air Pollution Control (Regulation 19) and 40 CFR Part 52, Subpart E, the permittee 

shall not exceed the emission rates set forth in the following table at SN-13 when firing 

natural gas. Compliance with these emission rates will be shown through compliance 

with the fuel usage limitations. 

I Pollutant I lblhr I try I 
PMIO 5.6 24.6 

S02 0.4 1.5 

voc 2.8 12.1 

127. Pursuant to§ 19.501 et seq and §19.901 et seq of Regulation 19, and 40 CFR Part 52, 

Subpart E, the permittee shall not exceed the emission rates set forth in the following 

table at source SN-11. Compliance with these emission rates will be shown through 

compliance with fuel usage limitations and the use of steam injection at this source. 

I Pollutant I lblhr I tp~ I 

I 
co 

I 
51.6 

I 
226.2 

I NO~ 93.3 408.8 
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128. Pursuant to §18.801 of Regulation 18 and A.C.A. §8-4-203 as referenced by §8-4-304 
and §8-4-311, the permittee shall not exceed the emission rates set forth in the following 
table at source SN-13. Compliance with these emission rates will be shown through 
compliance with the fuel usage limitations. 

Pollutant lb/hr tpy 

PM 5.6 24.6 

129. Pursuant to §18.503 of Regulation 18 and A.C.A. §8-4-203 as referenced by §8-4-304 
and §8-4-311, the permittee shall not exceed 5% opacity from source SN-13 as measured 
by EPA Reference Method 9. Compliance with this opacity limit will be shown through 
compliance with Specific Condition 130. 

130. Pursuant to §19.705 and §19.901 et seq of Regulation 19,40 CFR Part 52, Subpart E, 40 
CFR 70.6, and A.C.A. §8-4-203 as referenced by §8-4-304 and §8-4-311, pipeline quality 
natural gas shall be the only fuel used to fire this source. 

131. Pursuant to §19.705 and §19.901 et seq of Regulation 19,40 CFR Part 52, Subpart E, 40 
CFR 70.6, and A.C.A. §8-4-203 as referenced by §8-4-304 and §8-4-311, natural gas 
usage at the gas turbine shall not exceed 351 Mscf/hr. 

132. Pursuant to §19.705 and§ 19.901 et seq of Regulation 19, 40 CFR Part 52, Subpart E, 40 
CFR 70.6, and A.C.A. §8-4-203 as referenced by §8-4-304 and §8-4-311, natural gas 
usage at the duct burner shall not exceed 238 Mscf/hr. 

133. Pursuant to §19.705 and §19.901 et seq of Regulation 19, 40 CFR Part 52, Subpart E, and 
A.C.A. §8-4-203 as referenced by §8-4-304 and §8-4-311, the permittee shall continue to 
maintain a separate strip chart recorder to measure the gas used by the gas turbine and the 
duct burner. The recorders shall be inspected and adjusted once every twelve hours. The 
strip chart shall also measure the date and the time in addition to the gas flow. The strip 
charts shall be maintained on site for at least two years and shall be made available to 
Department personnel upon request. 

134. Pursuant to §19.703 and §19.901 et seq of Regulation 19,40 CFR Part 52, Subpart E, ahd 
A.C.A. §8-4-203 as referenced by §8-4-304 and §8-4-311, the permittee shall maintain a 
continuous emissions monitoring systems for CO and NO, at source SN-13. The 
standards for the CEMS may be found in Appendix A. 
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135. Source SN-13 is subject to 40 CFR Part 60, Subpart A, General Provisions, and 40 CFR 

Part 60, Subpart GG, Standards of Performance for Stationary Gas Turbines due to an 

installation date of 1990 and a heat input at peak load greater than 10.7 gigajoules per 

hour. A copy of Subpart GG has been placed in Appendix B of this permit. The 

important requirements of this subpart are outlined in Specific Conditions 136 through 

141. 

136. Pursuant to 40 CFR 60.332(a)(2) and§ 19.304 of Regulation 19, the permittee shall not 

cause to be discharged into the atmosphere from any stationary gas turbine, any gases 

which contain nitrogen oxides in excess of 150 ppm (at 15% oxygen and on a dry basis). 

137. Pursuant to 40 CFR 60.332(±) and §19.304 of Regulation 19, the limit set forth in 

Specific Condition 136 may be exceeded when ice fog is deemed to be a traffic hazard by 

the owner or operator of the gas turbine. 

138. Pursuant to 40 CFR 60.333(a) and §19.304 of Regulation 19, the permittee shall not 

cause from any stationary gas turbine any gases which contain sulfur dioxide in excess of 

0.015% by volume at 15% oxygen and on a dry basis. Compliance with this specific 

condition will be demonstrated through compliance with Specific Condition 139. 

139. Pursuant to 40 CFR 60.333(b) and §19.304 of Regulation 19, the permittee shall not burn 

in any stationary gas turbine any fuel which contains sulfur in excess of 0.8% by weight. 

140. Pursuant to 40 CFR 60.334(b) and §19.304 of Regulation 19, the owner or operator of 

any stationary gas turbine subject to the provisions of this subpart shall monitor sulfur 

content and nitrogen content of the fuel being fired in the turbine as outlined in the 

following custom schedule: 

A. Monitoring of fuel nitrogen content shall not be required while natural gas is the 

only fuel fired in the gas turbine. 

B. Analysis for fuel sulfur content of the natural gas shall be conducted using one of 

the approved ASTM reference methods for the measurement of sulfur in gaseous 

fuels, or an approved alternative method. The approved reference methods are: 

ASTM D1072-80, ASTM D3031-81, ASTM D3246-81, and ASTM D4084-82 as 

referenced in 40 CFR 60.335(b )(2). The Gas Processors Association (GPA) test 

method entitled "Test for Hydrogen Sulfide and Carbon Dioxide in Natural Gas 

Using Length of Stain Tubes" (GP A Standard 2377 -86) is an approved alternative 

method. 
C. The fuel supply shall be initially sampled daily for a period of two weeks to 

establish that the pipeline quality natural gas fuel supply is low in sulfur content. 

This requirement has already been fulfilled by the permittee. 
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D. After the monitoring required in Item C above, sulfur monitoring shall be 
conducted twice monthly for six months. If this monitoring shows little 
variability in the fuel sulfur content, and indicates consistent compliance with 40 
CFR 60.333, then sulfur monitoring shall be conducted once per quarter for six 
quarters. This requirement will be fulfilled in January 2000. 

E. If after the monitoring required in Item D above, or herein, the sulfur content of 
the fuel shows little variability and, calculated as sulfur dioxide, represents 
consistent compliance with the sulfur dioxide emission limits specified under 40 
CFR 60.333, sample analysis shall be conducted twice per annum. This 
monitoring shall be conducted during the first and third quarters of each calendar 
year. 

F. Should any sulfur analysis as required in Items D orE above indicated 
noncompliance with 40 CFR 60.333, IP Camden shall notify the ADEQ of such 
excess emissions and the custom schedule shall be re-examined. Sulfur 
monitoring shall be conducted weekly during the interim period when this custom 
schedule is being re-examined. 

G If there is a change in fuel supply (supplier), the fuel shall be sampled daily for a 
period of two weeks to re-establish for the record that the fuel supply is low in 
sulfur content. If the fuel supply's low sulfur content is re-established, then the 
custom fuel monitoring schedule can be resumed. 

H. Records of sample analysis and fuel supply pertinent to this custom schedule shall 
be retained for a period of three years, and be available for inspection by EPA or 
ADEQ personnel. 

141. Pursuant to 40 CFR 60.334(c)(2) and §19.304 of Regulation 19, for the purpose of reports . 
required under §60.7(c), periods of excess emissions are defined as follows for sulfur' 
dioxide: any daily period during which the sulfur content of the fuel being fired in the gas 
turbine exceeds 0.8%. 
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SN-01 
Bark/Gas Boiler 

Source Description 

Source SN-01 is a 225 MMBTU/hr boiler which was installed in 1947. The main fuels for this 

boiler are natural gas, tire derived fuel (TDF), bark, and wood waste (sawdust, billet ends, and 

hardwood pallets). The facility is permitted to bum a limited amount of #6 fuel oil in the event 

of natural gas curtailment or to test the fuel burning capability of the equipment. The permittee 

is also allowed to fire sawdust containing small amounts of fuel oil from cleanups, small 

amounts of waste paper, and small amounts oflubricating oil incidentally burned from contact 

with the conveyor systems. Emissions from this source are controlled with a wet scrubber. 

While the source is burning natural gas and/or mill wood waste, water is used as a scrubbing 

liquor. When #6 fuel oil is being fired, a caustic scrubbing liquid is used. 

Annual testing is required for carbon monoxide and particulate matter emissions. 

Specific Conditions 

142. Pursuant to §19.501et seq of the Regulations of the Arkansas State Implementation Plan 

for Air Pollution Control (Regulation 19) and 40 CFR Part 52, Subpart E, the permittee 

shall not exceed the emission rates set forth in the following table at SN-01 when firing 

natural gas, wood waste, box plant clippings, shredded corrugated cardboard containers, 

and/or TDF. Compliance with these emission rates will be determined through 

compliance with the fuel usage and steam production limits, proper operation of the 

control equipment associated with this boiler, and the testing requirements for this boiler. 

I Pollutant I lblhr I tEY I 
PMIO 62.5 273.8 

so2 3.8 16.6 

voc 28.0 122.6 

co 619.0 2711.0 

NO 110.0 482.0 
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143. Pursuant to §19.501et seq of the Regulations of the Arkansas State Implementation Plan 
for Air Pollution Control (Regulation 19) and 40 CFR Part 52, Subpart E, the permittee 
shall not exceed the emission rates set forth in the following table at SN -01 when firing 
#6 fuel oil. Compliance with these emission rates will be determined through proper 
operation of the control equipment associated with this boiler and the testing 
requirements for this boiler. 

Pollutant lb/hr tpy 

PMIO 54.5 * 
S02 706.5 * 
voc 1.2 * 
co 7.5 * 

NOX 100.5 * 
Pb 0.05 * .. 

*Annual emiSSIOns have been bubbled w1th sources SN-04/05 and 
SN-06 and may be found in the plantwide conditions. 

144. Pursuant to§19.503 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 
not exceed 20% opacity from source SN-01 as measured by EPA Reference Method 9 
except that emissions greater than 40% opacity will be allowed for not more than six ( 6) 
minutes in the aggregate in any consecutive 60-minute period, provided that such 
emissions will not be permitted more than three (3) times during any 24-hour period. 
Compliance with this opacity limit will be shown through compliance with Specific 
Condition 145. 

145. Pursuant to §19.705 of Regulation 19 and 40 CFR Part 52, Subpart E, daily observations 
of the opacity from source SN-01 shall be conducted by a person trained (but not 
necessarily certified) in EPA Reference Method 9. If emissions which appear to be in 
excess of 20% are observed, the permittee shall take immediate action to identify and 
correct the cause of the excess visible emissions. After corrective action has been taken, 
another observation of the opacity from the source in question shall be conducted in order 
to either confirm that no excess visible emissions are present or that the source is out of 
compliance with the permitted opacity limit. The permittee shall maintain records of all 
visible emission observations, the cause of any excessive visible emissions, the corrective 
action taken, and if excess visible emissions were present after corrective action was 
taken. These records shall be kept on site and shall be made available to Department 
personnel upon request. 
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146. Pursuant to §18.801 of Regulation 18 and A.C.A. §8-4-203 as referenced by §8-4-304 

and §8-4-311, the permittee shall not exceed the emission rates set forth in the following 

table at source SN-01 when firing natural gas, wood waste, box plant clippings, shredded 

corrugated cardboard containers, and/or TDF. The non-criteria pollutant emission rates 

listed below, excluding PM, were developed using estimates or published emission 

factors. A change in the published emission factors or development of other emissions 

data (including site specific test data) which could affect the estimated emission rates 

shall not be considered a violation of the permit limits. Compliance with these emission 

rates will be determined through compliance with the fuel usage and steam production 

limits and proper operation of the control equipment associated with this boiler. 

I Pollutant I lb/hr I tey I 
PM 75.0 328.5 

Acetaldehyde 0.08 0.34 ! .. 

Acrolein 0.01 0.01 

Arsenic Compounds 0.007 0.030 

Benzene 0.09 0.40 

Cadmium Compounds 0.001 0.003 

Carbon Disulfide 0.03 0.13 

Chloroform 0.01 0.01 

Chromium Compounds 0.002 0.006 

Cobalt Compounds 0.014 0.060 

Cumene 0.01 O.Ql 

Dibenzofurans 0.01 0.01 

Formaldehyde 0.17 0.73 

Hydrogen Chloride 0.08 0.34 

Lead Compounds 0.020 0.086 

Manganese Compounds 0.927 4.06 

Mercury Compounds 0.001 0.002 

Methanol 0.32 1.38 
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I Pollutant I 
Methyl Ethyl Ketone 

Methyl Isobutyl Ketone 

Methylene Chloride* 

Napthalene 

Nickel Compounds 

n-Hexane 

Phenols 

POM 

Selenium Compounds 

Styrene 

Toluene 

1,1,1-Trichloroethane 

Trichloroethylene 

Xylene 

Zinc 
*Non-VOC HAP. 

lblhr I tpy I 
O.oJ O.oJ 

0.05 0.21 

0.21 0.92 

0.06 0.26 

0.018 0.079 

0.13 0.55 

0.01 0.05 

O.o7 0.31 

0.001 0.004 

O.oJ 0.02 

O.oJ O.oJ 

0.01 0.01 

O.oJ O.oJ 

0.01 0.01 

25.67 112.49 

147. Pursuant to §18.801 of Regulation 18 and A.C.A. §8-4-203 as referenced by §8-4-304 
and §8-4-311, the permittee shall not exceed the emission rates set forth in the following 
table at SN-01 when firing #6 fuel oil. The non-criteria pollutant emission rates listed 
below, excluding PM, were developed using estimates or published emission factors. A 
change in the published emission factors or development of other emissions data 
(including site specific test data) which could affect the estimated emission rates shall not 
be considered a violation of the permit limits. Compliance with these emission rates will 
be determined through proper operation of the control equipment associated with this 
source. 
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I Pollutant I 
PM 

Antimony Compounds 

Arsenic Compounds 

Beryllium Compounds 

Cadmium Compounds 

Chromium Compounds 

Cobalt Compounds 

Formaldehyde 

Hydrogen Chloride* 

Hydrogen Fluoride* 

Lead Compounds 

Manganese Compounds 

Mercury Compounds 

Nickel Compounds 

POM 

Selenium Compounds 
*Non-VOC, non-cntena pollutant 

lblhr I tpy 

76.7 ** 

O.o35 ** 

0.007 ** 

0.001 ** 

0.001 ** 

0.004 ** 

0.024 ** 

0.10 ** 

1.67 ** 

0.09 ** 

0.006 ** 

0.019 ** 

0.001 ** 

0.161 ** 

O.ol ** 

0.002 ** 

**Annual emissions have been bubbled with sources SN-04/05 

and SN-06 and may be found in the plantwide conditions. 

I 

148. Pursuant to §19.705 of Regulation 19, A.C.A. §8-4-203 as referenced by §8-4-304 and 

§8-4-311, and 40 CFR 70.6, the permittee shall only fire pipeline quality natural gas, 

bark, wood waste (sawdust, billet ends, and hardwood pallets); TDF, sawdust containing 

small amounts of fuel oil from cleanups, small amounts of waste paper, small amounts of 

lubricating oil incidentally burned from contact with the conveyor systems, box plant 

clippings, shredded corrugated cardboard containers, and#6 fuel oil at source SN-0 1. The 

permittee may also use diesel fuel for starting bark fires. 
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149. Pursuant to §19.705 ofRegulation 19, A.C.A. §8-4-203 as referenced by §8-4-304 and 
§8-4-311, and 40 CFR 70.6, steam production shall not exceed 1,314,000,000 pounds in 
any consecutive twelve month period. 

150. Pursuant to §19.705ofRegulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 
maintain records of the steam production at source SN -01 in order to demonstrate 
compliance with Specific Condition 149 and which may be used by the Department for 
enforcement purposes. These records shall be updated no later than the last day of the 
month following the month which the records represent, shall be kept on site, and shall be. 
made available to Department personnel upon request. An annual total and each month's 
individual total shall l:.e submitted to the Department in accordance with General 
Provision 7. 

151. Pursuant to §19.705 of Regulation 19, A.C.A. §8-4-203 as referenced by §8-4-304 and 
§8-4-31,1 and 40 CFR 70.6, the permittee shall not fire in excess of210 tons ofTDF at 
source SN-01 per week. 

152. Pursuant to §19.705 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 
maintain records ofthe amount ofTDF fired at source SN-01 in order to demonstrate 
compliance with Specific Condition 151 and which may be used by the Department for 
enforcement purposes. These records shall be updated weekly, shall be kept on site, and 
shall be made available to Department personnel upon request. An annual total and each 
month's individual total shall be submitted to the Department in accordance with General 
Provision 7. 

153. Pursuant to §19.702 of Regulation 19 and 40 CFR Part 52, Subpart E, the pem1ittee shall 
conduct annual testing for carbon monoxide emissions from source SN-01 using EPA 
Reference Method I 0. These tests shall be conducted in accordance with Plantwide 
Condition #3 and take place no less than 9 months and no more than 15 months apart. 

154. Pursuant to § 19.702 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 
conduct annual testing for particulate matter emissions from source SN -0 I using EPA 
Reference Method 5. These tests shall be conducted in accordance with Plantwide 
Condition #3 and take place no less than 9 months and no more than 15 months apart. 
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SN-47 
Package Boiler 

Source Description 

Source SN-47 is a package boiler which will be used to provide supplemental steam to various 

parts of the plaot whenever aoother boiler is out of service for maintenaoce, etc. This source will 

only be on site whenever it is needed. The permittee will be required to comply with aoy 

applicable NSPS subpart (This will be dependent upon the size of the boiler being used.). 

Natural gas will be the only fuel that this source will be permitted to fire. As this source will 

only be used when aoother boiler is out of service, there will be no net increase in emissions. 

Also, restrictions on the amount of fuel that may be fired in this boiler are being taken in order to 

stay below the PSD significaot increase levels. 

Specific Conditions 

155. Pursuant to § 19.501 et seq of the Regulations of the Arkaosas State Implementation Plao 

for Air Pollution Control (Regulation 19) aod 40 CFR Part 52, Subpart E, the permittee 

shall not exceed the emission rates set forth in the following table at SN-47. Compliaoce 

with these emission rates will be determined through compliaoce with Specific Condition 

159. 

I Pollutaot I lblhr I trY I 
PMIO 5.5 6.6 

so2 0.2 0.2 

voc 0.4 0.4 

co 50.0 60.0 

NO, 25.0 30.0 
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156. Pursuant to §18.801 of Regulation 18 and A.C.A. §8-4-203 as referenced by §8-4-304 

and §8-4-311, the permittee shall not exceed the emission rates. set forth in the following 
table at source SN-47. Compliance with these emission rates will be determined through 
compliance with Specific Condition 159. 

Pollutant lb/hr tpy 

PM 5.5 6.6 

157. Pursuant to §18.503 of Regulation 18 and A.C.A. §8-4-203 as referenced by §8-4-304 · 
and §8-4-311, the permittee shall not exceed 5% opacity from source SN-47 as measured 
by EPA Reference Method 9. Compliance with this opacity limit will be demonstrated by 
compliance with Specific Condition 158. 

158. Pursuant to §19.705 ofRegu1ation 19, A.C.A. §8-4-203 as referenced by §8-4-304 and 
§8-4-311, and 40 CFR 70.6, pipeline quality natural gas shall be the only fuel used to fire 
the package boiler. 

159. Pursuant to § 19.705 of Regulation 19, A.C.A. §8-4-203 as referenced by §8-4-304 and 
§8-4-311, and 40 CFR 70.6, natural gas usage shall not exceed 575 MMSCF at source 
SN-47 in any consecutive twelve month period. 

160. Pursuant to §19.705 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 
maintain records of the amount of natural gas fired at source SN-47 in order to 
demonstrate compliance with Specific Condition 159 and which may be used by the 
Department for enforcement purposes. These records shall be updated no later than the 
last day of the month following the month which the records represent, shall be kept on 
site, and shall be made available to Department personnel upon request. An annual total 
and each month's individual data shall be submitted to the Department in accordance 
with General Provision 7. 

161. Pursuant to A.C.A. §8-4-203 as referenced by §8-4-304 and §8-4-311 and 40 CFR 70.6, 
the heat input capacity of source SN-47 shall not exceed 250 MMBTU/hr. 

162. Source SN-47 is potentially subject to 40 CFR Part 60, Subpart A, General Provisions, 
and 40 CFR Part 60, Subpart De -Standards of Performance for Small Industrial
Commercial-Institutional Steam Generating Units. Source SN-47 will only be subject to 
this subpart if the facility chooses to install a boiler which has a heat input capacity 
between 10 MMBTU/hr and 100 MMBTU/hr. The important requirements of this 
subpart are outlined in Specific Conditions 163 and 164. A copy of Subpart De has been 
included in Appendix C. 

104 



International Paper Company _ 

CSN: 52-0013 Permit #:725-AOP-Rt~ 

163. Pursuant to 40 CFR 60.48c(g) and §19.304 of Regulation 19, the permittee shall record 

and maintain records of the amount of natural gas com busted during each day. 

164. · Pursuant to 40 CFR 60.48c(i) and §19.304 of Regulation 19, the permittee shall maintain 

the records required by Specific Condition 163 for a period of two years following the 

date of such record. 

165. Source SN-47 is potentially subject to 40 CFR Part 60, Subpart A, General Provisions, 

and 40 CFR Part 60, Subpart Db, Standards of Performance for Industrial-Commercial

Institutional Steam Generating Units. This source will be subject to this subpart if the 

facility chooses to install a boiler which has a heat input capacity greater than 100 

MMBTU!hr. The important requirements of this subpart are outlined in Specific 

Conditions 166 through 183. A copy of subpart Db has been included in Appendix D. 

166. Pursuant to 40 CFR 60.44b(a) and §19.304 of Regulation 19, the permittee shall not 

cause to be discharged to the atmosphere any gases that contain oxides of nitrogen in 

excess of 0.10 lb/MMBTU (expressed as N02). 

167. Pursuant to 40 CFR 60.44b(a) and § 19.304 of Regulation 19, the heat release rate shall 

not exceed 70,000 BTU!hr ft3
• 

168. Pursuant to 40 CFR 60.46b(h) and§ 19.304 of Regulation 19, the oxides of nitrogen 

standards set forth in Specific Condition 166 shall apply at all times including periods of 

startup, shutdown, or malfunction. 

169. Pursuant to 40 CFR 60.46b(e) and §19.304 of Regulation 19, to determine compliance 

with the emission limits for nitrogen oxides required under §60.44b, the owner or 

operator of an affected facility shall conduct the performance test as required under §60.8 

using the continuous system for monitoring nitrogen oxides under §60.48b (Specific 

Condition 172). 

170. Pursuant to 40 CFR 60.46b(e)(1), §19.304 and §19.702 of Regulation 19, and 40 CFR 

Part 52, Subpart E, for the initial compliance test, nitrogen oxides from the steam 

generating unit are monitored for 30 successive steam generating operating days and the 

30-day average emission rate is used to determine compliance with the nitrogen oxides 

emission standards under §60.44b. The 30-day average emission rate is calculated as the 

average of all hourly emissions data recorded by the monitoring system during the 30-day 

test period. 
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171. Pursuant to 40 CFR 60.46b(e)(4), following the date on which the initial performance test 
is completed or required to be completed under §60.8 of this subpart, whichever date 
comes first, the owner or operator of an affected facility which has a heat input capacity 
of73 MW (250 million BTU/hr) or less and which combusts natural gas shall upon 
request determine compliance with the nitrogen oxide standards under §60.44b through 
the use of a 30-day performance test. During periods when performance tests are not 
requested, nitrogen oxides emission data collected pursuant to §60.48b(g)(1) or 
§60.48b(g)(2) are used to calculate a 30-day rolling average emission rate on a daily basis 
and used to prepare excess emission reports but will not be used to determine compliance 
with the nitrogen oxides emission standards. A new 30-day rolling average emission rate 
is calculated each steam generating unit operating day as the average ofall hourly 
nitrogen oxides emission data for the preceding 30 steam generating unit operating days. 

172. Pursuant to 40 CFR 60.48b(b), §19.304 and§ 19.703 of Regulation 19, 40 CFR Part 52, 
Subpart E, and A.C.A. §8-4-203 as referenced by §8-4-304 and §8-4-311, the permittee 
shall install, calibrate, maintain, and operate a continuous monitoring system for 
measuring nitrogen oxides emissions discharged to the atmosphere and record the output 
of the system. 

173. Pursuant to 40 CFR 60.48b(c) and §19.304 of Regulation 19, the continuous monitoring 
system required under paragraph (b) of this section shall be operated and data recorded 
during all periods of operation of the affected facility except for continuous monitoring 
system breakdowns and repairs. Data is recorded during calibration checks, and zero and 
span adjustments. 

174. Pursuantto 40 CFR 60.48b(c) and §19.304 ofRcgulation 19, the 1-hour average nitrogen 
oxides emission rates measured by the continuous nitrogen oxides monitor required by 
paragraph (b) of this section shall be expressed in ng/J or lb/million BTU heat input and 
shall be used to calculate the average emission rates under §60.44b. The 1-hour averages 
shall be calculated using the data points required under §60.13(b ). At least 2 data points 
must be used to calculate each 1-hour average. 

175. Pursuant to 40 CFR 60.48b(e) and §19.304 of Regulation 19, the procedures under 
§60.13 shall be followed for installation, evaluation, and operation ofthe continuous 
monitoring system. 

176. Pursuant to 40 CFR 60.48b(e)(2) and §19.304 of Regulation 19, the span value for the 
nitrogen oxides emission monitor shall be 500 ppm. 
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177. Pursuant to 40 CFR 60.49b(a) and §19.304 of Regulation 19, the permittee shall submit 

notification of initial startup as provided by §60.7. This notification shall include the 

following: 

a. The heat design input capacity of the affected facility and identification of the 

fuels to be combusted in the affected facility. 

b. If applicable, a copy of any Federally enforceable requirement that limits the 

annual capacity factor for any fuel or mixture of fuels under §§60.44b. 

c. The annual capacity factor at which the owner or operator anticipates operating 

the facility based on all fuels fired and based on each individual fuel fired. 

178. Pursuant to 40 CFR 60.49b(d) and §19.304 of Regulation 19, the owner or operator of an 

affected facility shall record and maintain records of the amounts of each fuel com busted 

during each day and calculate the annual capacity factor individually for coal, distillate 

oil, residual oil, natural gas, wood, and municipal-type solid waste for each calendar 

quarter. The annual capacity factor is determined on a 12-month rolling average basis 

with a new annual capacity factor calculated at the end of each calendar month. 

179. Pursuant to 40 CFR 60.49b(g) and §19.304 of Regulation 19, except as provided for 

under paragraph (p) of this section, the owner or operator of an affected facility subject to · 

the nitrogen oxides standards under §60.44b shall maintain records of the following 

information for each steam generating unit operating day. 

a. Calendar date 

b. The average hourly nitrogen oxides emission rates (expressed as N02) (ng/J or 

lb/million BTU heat input) measured or predicted 

c. The 30-day average nitrogen oxides emission rates (ng/J or lb/million BTU heat 

input) calculated at the end of each steam generating unit operating day from the 

measured or predicted hourly nitrogen oxide emission rates for the preceding 30 

steam generating unit operating days. 

d. Identification of the steam generating unit operating days when the calculated 30-

day average nitrogen oxides emission rates are in excess of the nitrogen oxides 

emissions standards under §60.44b, with the reasons for such excess emissions as 

well as a description of corrective actions taken. 
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e. Identification of the steam generating unit operating days for which pollutant data 
have not been obtained, including reasons for not obtaining sufficient data and a 
description of corrective action taken. 

f. Identification of the times when emission data have been excluded from the 
calculation of average emission rates and the reasons for excluding data. 

g. Identification of "F" factor used for calculations, method of determination, and 
type of fuel com busted. 

h. Identification of the times when the pollutant concentration exceeded full span of 
the continuous monitoring system. 

1. Description of any modifications to the continuous monitoring system that could 
affect the ability of the continuous monitoring system to comply with 
Performance Specification 2 or 3. 

J. Results of daily CEMS drift tests and quarterly accuracy assessments as required 
under appendix F, Procedure 1. 

180. Pursuant to 40 CFR 60.49b(h)(2) and §19.304 of Regulation 19, the owner or operator of 
any affected facility that is subject to the nitrogen oxides standards of §60.44b, combusts 
natural gas, has a heat input capacity less than 73 MW (250 million BTU/hr), and is 
required to monitor nitrogen oxides emissions on a continuous basis under §60.48b(g)(1) 
or steam generating unit operating conditions under §60.48b(g)(2), shall submit excess 
emission reports for any calendar quarter dming which there are excess emissions frum 
the affected facility. If there are no excess emissions during the calendar quarter, the 
owner or operator shall submit a report semiannually stating that no excess emissions · 
occurred during the semiannual reporting period. 

181. Pursuant to 40 CFR 60.49b(h)(4) and §19.304 of Regulation 19,for purposes of 
§60.48b(g)(1 ), excess emissions are defined as any calculated 30-day rolling average 
nitrogen oxides emission rate, as determined under §60.46b(e), which exceeds the 
applicable emission limits in §60.44b. 

182. Pursuant to 40 CFR 60.49b(i) and §19.304 of Regulation 19, the owner or operator of any 
affected facility subject to the continuous monitoring requirements for nitrogen oxides 
under §60.48b shall submit a quarterly report containing the information recorded under 
paragraph (g) of this section. All quarterly reports shall be postmarked by the 30'h day 
following the end of each calendar quarter. 
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183. Pursuant to 40 CFR 60.49b(o) and§ 19.304 of Regulation 19, all records required under 

this section shall be maintained by the owner or operator of the affected facility for a 

period of 2 years following the date of such record. 

184. Pursuant to§19.705 of Regulation 19, and 40 CFR 70.6, the permittee shall maintain 

records of the dates which the package boiler was brought on site, when operation of the 

boiler began, when operation of the boiler ceased, and when the boiler was removed from 

this facility. The permittee shall also maintain records of the heat input capacity of the 

·boiler and compliance date with any applicable NSPS requirements. These records shall 

be updated within one week of the boiler being brought in or taken out, kept on site for a 

minimum of two years following the date of such record, and shall be made available to 

Department personnel upon request. 

185. Pursuant to §19.705 of Regulation 19, A.C.A. §8-4-203 as referenced by §8-4-304 and 

§8-4-311, and 40 CFR 70.6, the permittee shall only operate source SN-47 when another 

boiler is out of operation. However, if a boiler is subject to 40 CFR Part 60, Subpart De 

or is not subject to anyNSPS subpart, the permittee may startup SN-47 a maximum of72 

hours prior to the boiler it is temporarily replacing is off line and the permittee may also 

operate SN-47 for a maximum of 48 hours after the permanent boiler is brought back on 

line. The permittee may maintain a warming fire in the boiler whenever it is on site in the 

event that the ambient temperature falls below freezing. 

186. Pursuant to § 19.705 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 

maintain records which will demonstrate compliance with Specific Condition 185 and 

which may be used by the Department for enforcement purposes. These records shall be 

kept on site and made available to Department personnel upon request. 
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PAPER MILL 
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SN-35 
Paper Mill Source Group . 

Source Description 

The paper mill source group consists of the pulp and whitewater storage tanks and chests in the 

stock preparation area and all sections of the paper machine from the head box to the reel for all 

three paper machines. It is in the paper mill source group where the pulp is converted to paper on 

one of the three machines. No control equipment is associated with the paper mill source group. 

Specific Conditions 

187. Pursuant to §19.501 et seq of the Regulations of the Arkansas State Implementation Plan 

for Air Pollution Control (Regulation 19) and 40 CFR Part 52, Subpart E, the permittee 

shall not exceed the emission rates set forth in the following table at SN-3 5. Compliance 

with these emission rates will be determined through compliance with the limit on the 

amount of paper that may be produced at this facility. 

Pollutant lb/hr tpy 

voc 161.6 . 707.6 
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188. Pursuant to §18.801 of Regulation 18 and A.C.A. §8-4-203 as referenced by §8-4-304 
and §8-4-311, the permittee shall not exceed the emission rates set forth in the following 
table at source SN-35. The non-criteria pollutant emission rates listed below, excluding 
PM, were developed using estimates or published emission factors. A change in the 
published emission factors or development of other emissions data (including site specific 
test data) which could affect the estimated emission rates shall not be considered a · 
violation of the permit limits. Compliance with these emission rates will be determined 
through compliance with the amount of paper that may be'produced at this facility. 

I Pollutant I lb/hr I tpy I 
Acetaldehyde 2.05 8.98 

Acrolein 0.27 1.18 

Benzene 0.02 0.09 

Chi oro benzene 0.04 0.17 . 

Ethylene Glycol 0.44 1.92 

Formaldehyde 1.23 5.37 

Methanol 75.12 329.00 

Methyl Ethyl Ketone 0.46 1.99 

Methyl Isobutyl Ketone 0.04 0.16 

Methylene Chloride* 0.24 1.03 

Napthalene 0.14 0.62 

n-Hexane 0.02 0.09 

Styrene 0.10 0.42 

Tetrachloroethylene* 0.31 1.34 

Toluene 0.02 0.09 

I ,2,4-Trichlorobenzene 0.56 2.41 

1 ,I ,l-Trich1oroethane 0.09 0.40 

I, I ,2-Trichloroethane 0.11 0.46 

Xylenes 0.07 0.28 
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*Non-VOC non-criteria pollutant 

189. Pursuant to §19.705 of Regulation 19, A.C.A. §8-4-204 as referenced by §8-4-304 and 

§8-4-311, and 40 CFR 70.6, the permittee shall not produce more than 438,000 tons of 

paper at the paper mill in any consecutive twelve month period. 

190. Pursuant to§ 19.705 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 

maintain records of the amount of paper produced at source SN-35 in order to 

demonstrate compliance with Specific Condition 189 and which may be used by the 

Department for enforcement purposes. These records shall be updated no later than the 

last day of the month following the month which the records represent, shall be kept on 

site, and shall be made available to Department personnel upon request. An annual total 

and each month's individual data shall be submitted to the Department in accordance 

with General Provision 7. 
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WASTEWATER COLLECTION & TREATMENT AERATION STABILIZATION BASIN 
PROCESS SEWER NON-POINT SOURCES 
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SN-16 
Aeration Stabilization Basin & Process Sewer Non-Point Sources 

Source Description 

The waste water treatment process at the Camden mill consists of a wetlands area, collection, 

screening, clarification, neutralization, aeration, settling, sludge dewatering, and disposal. 

All process water is collected from the various process area sumps and pumped through the 

process sewer mains. The sewer mains also receive landfill leachate and surface drainage from 

culverts in various areas ofthe site. 

The emissions from source SN-16 are related to the amount of pulp that is produced. Therefore, 

compliance with the emission rates will be demonstrated through compliance with the limit on 

the amount of ADTP that can be produced. 

Source SN-16 is subject to the provisions of 40 CFR Part 63, Subpart S. The pulping condensate 

streams from some but not necessarily all of the following equipment will be collected in a hard 

piping system and routed to SN -16 for biological treatment. 

A.. Evaporator Hot Well 
B.· Evaporator Surface Condenser 
C., Turpentine Decanter Underflow 
D. Turpentine Storage Underflow 

E. Blow Tank Condenser Condensate 
F. NCG Drains 

Specific Conditions 

191. Pursuant to § 19.501 et seq of the Regulations of the Arkansas State Implementation Plan 

for Air Pollution Control (Regulation 19) and 40 CFR Part 52, Subpart E, the permittee 

shall not exceed the emission rates set forth in the following table at SN-16. Compliance 

with these emission rates will be demonstrated through compliance with the amount of 

ADTP that may be produced. 

I Pollutant I lb/hr I tpy I 

I 
voc 

I 
9.1 

I 
39.9 

I TRS 1.2 4.1 
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192. Pursuant to §18.801 of Regulation 18 and A.C.A. §8-4-203 as referenced by §8-4-304 
and §8-4-311, the permittee shall not exceed the emission rates set forth in the following 
table at source SN-16. The non-criteria pollutant emission rates listed below, excluding 
PM, were developed using estimates or published emission factors. A change in the 
published emission factors or development of other emissions data (including site specific 
test data) which could affect the estimated emission rates shall not be considered a 
violation of the permit limits. Compliance with these emission rates will be demonstrated 
through compliance with the amount of ADTP that may be produced. 

I Pollutant I lb/hr I tpy I 
Acetaldehyde 1.36 5 .. 96 

Carbon Disulfide 0.11 0.45 

Dimethyl Disulfide* 0.06 0.23 

Dimethyl Sulfide* 0.85 3.70 

H2S* 0.1 0.1 

Methanol 0.68 2.96 

Methyl Ethyl Ketone 0.03 0.11 

Methyl Isobutyl Ketone 0.01 O.D3 

Methyl Mercaptan* 0.02 0.05 
*Component ofTRS. 

193. Pursuant to §19.304 of Regulation 19 and 40 CFR §63.446(b), the permittee shall collect 
the pulping condensate streams from some but not necessarily all of the following 
equipment in a hard piping system and deliver the condensate streams to the ASB for 
biological treatment. 

A. Evaporator Hot Well 
B. Evaporator Surface Condenser 
C. Turpentine Decanter Underflow 
D. Turpentine Storage Underflow 
E. Blow Tank Condenser Condensate 
F. NCG Drains 
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194. Pursuant to §19.304 of Regulation 19 and 40 CFR §63.446(e)(2), the permittee shall 

discharge the collected pulping process condensate streams below the liquid surface of 

the Aerated Stabilization Basin (SN-16). 

195. Pursuant to §19.304 of Regulation 19 and 40 CFR §63.446(e)(3), the permittee shall 

demonstrate one of the following removal efficiencies in order to demonstrate compliance 

with the total HAP treatment requirement. Compliance shall be met by removing at least 

6.6lb/ODTP of HAPs as measured as methanol, methyl ethyl ketone, acetaldehyde, and 

propionaldehyde. 

A. 92% destruction of total HAPs (with methanol as a surrogate) 

B. (6.6 + 7.2R) lb/ODTP of total HAPs destroyed 
where: R = (sum of non methanol HAPs, concentration) 

(sum of total HAPs, concentration) 

Note: EPA has verbally agreed in meetings with industry representatives to allow a 

lb/ODTP removal standard as an alternative to the 92% destruction requirement. For 

non-bleach mills, this alternative removal requirement is (6.6 + 7.2R) lb/ODTP, where R 

=(sum of non-methanol HAPs, concentration)/(sum of total HAPs, concentration) 

196. Pursuant to §19.304 of Regulation 19 and 40 CFR §63.453(j)(l) and (m), the permittee 

shall monitor the following parameters on a daily basis from source SN-16, ASB. The 

permittee may install and operated a CMS to monitor other appropriate operating 

parameters that demonstrate continuous compliance with the control requirements. 

A. Composite daily sample of outlet soluble BOD5 concentration to monitor for 

maximum daily and maximum monthly average; 
B. Mixed liquor volatile suspended solids; 
C. Horsepower of aerator unit(s); 
D. Inlet liquid flow; and 
E. Liquid temperature. 

Note: The industry and EPA are working to finalize a procedure which would permit the 

use of the lb/ODTP option for demonstrating compliance with the HAP removal 

requirement for open biological treatment systems, allow flexibility in defining alternate 

operating parameters to monitor, such as COD, to demonstrate continuous compliance, 

and provide guidance on acceptable averaging periods. In accordance with the ongoing 

discussions with EPA, the mill will perform a baseline characterization of the waste 

treatment system to establish thoroughly mixed zones and other appropriate emissions 

modeling system parameters. Mill-specific procedures for initial performance and 
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continuous compliance demonstrations will be submitted to the department after the 
industries discussions with EPA are complete. A rule change is expected. 

197. Pursuant to §19.304 of Regulation 19 and 40 CFR §63.4530)(2), the permittee shall 
obtain daily inlet and outlet grab samples from the ASB (SN-16) in order to have the 
HAP data available to perform the quarterly percent reduction tests and the compliance 
percent reduction tests. The following procedures shall be followed with the liquid 
samples. 

A. Store the samples for 5 days. The 5 day storage is required since the soluble 
BOD5 test requires 5 days to obtain results. If the results of the soluble BOD5 test 
are outside of the range established during the initial performance test, then 
archive sample shall be used to perform the percent reduction test. 

B. Perform the percent reduction test procedures within 45 days after the beginning 
of each quarter as follows. 

1. The percent reduction test performed in the first quarter (annually) shall be 
performed for HAPs and methanol and the percent reduction obtained 
from the test shall be at least as great as the total HAP reduction specified 
in Specific Condition 195. 

n. The remaining quarterly percent reduction tests shall be performed for 
methanol and the percent reduction obtained shall be at least as great as 
the methanol reduction determined in the previous first quarter test. 

iii. The parameter values used to calculate the percent reductions shall be 
parameter values measured per Specific Condition 196. 

Note: The industry and EPA are working to finalize a procedure which would permit the 
use of the lb/ODTP option for demonstrating compliance with the HAP removal 
requirement for open biological treatment systems, allow flexibility in defining alternate · 
operating parameters to monitor, such as COD, to demonstrate continuous compliance, 
and provide guidance on acceptable averaging periods. In accordance with the ongoing 
discussions with EPA, the mill will perform a baseline characterization of the waste 
treatment system to establish thoroughly mixed zones and other appropriate emissions 
modeling system parameters. Mill-specific procedures for initial performance and 
continuous compliance demonstrations will be submitted to the department after the 
industries discussions with EPA are complete. A rule change is expected. 

198. Pursuant to §19.304 of Regulation 19 and 40 CFR §63.453(n), the permittee shall submit 
the following information to the Department prior to the initial compliance testing in 
order to demonstrate compliance with the condensate treatment requirements. 
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A. The methodology to be used, 
B. The parameters to be monitored, and 
C. The rationale for using those parameters. 

199. Pursuant to §19.304 of Regulation 19 and 40 CFR §63.453(n), the permittee shall submit 

the results of the initial performance tests, along with an analysis identifYing acceptable 

parameter ranges for the parameters required to be monitored to the Department upon 

completion of the required performance tests. 

200. Pursuant to §19.304 of Regulation 19 and 40 CFR §63.453(o), the permittee shall submit 

to the Department after the initial performance test the methodology to be used to assess 

periods of excess emissions from the condensate treatment system if the monitored 

parameters are out-of-range. Instances where emissions are in excess of the appropriate 

standard, but are caused by events identified in the mill's startup, shutdown, and 

malfunction plan (required by 40 CFR §63.6) will not be considered in the calculation of 

periods of excess emissions. 

201. Pursuant to § 19.304 of Regulation 19 and 40 CFR §63.453(p), the permittee shall 

perform all the following requirements when the monitoring parameters specified in 
Specific Condition 196 are below or above the minimum and maximum operating values 

as established. 

A. Determine the compliance removal efficiency using the percent reduction test 
procedures specified in 40 CFR §63.457(1) and the monitoring data specified in 40 
CFR §63.4570)(1) that coincide with the time period of the parameter excursion; 

B. Steps shall be taken to repair or adjust the operation of the process to end the 
parameter excursion period; and 

C. Steps shall be taken to minimize total HAP emissions to the atmosphere during 
the parameter excursion period. 

202. Pursuant to §19.304 of Regulation 19 and 40 CFR §63.457(c)(1), liquid samples shall be 

collected using the sampling procedures specified in Method 305 of Part 60, appendix A, 

including the following: 

A. Where feasible, samples shall be taken from an enclosed pipe prior to the liquid 
stream being exposed to the atmosphere; and 

B. When sampling from an enclosed pipe is not feasible, samples shall be collected 

in a manner to minimize exposure of the sample to the atmosphere and loss of 
HAP compounds prior to sampling. 
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203. Pursuant to §19.304 of Regulation 19 and 40 CFR §63.457 (c)(2), the volumetric flow 
rate of the entering and exiting liquid streams shall be determined using inlet and outlet 
flow meters or other methods demonstrated to the Administrator's satisfaction. The 
volumetric flow rate measurements to determine actual mass removal shall be taken at the 
same time as the concentration measurements. 

204. Pursuant to §19.304 of Regulation 19 and 40 CFR §63.457(c)(3), when gathering liquid 
samples for HAP analysis purposes, the permittee shall conduct a minimum of three test 
runs that are representative of normal conditions and average the resulting pollutant 
concentrations. The minimum sampling time for each test run shall be 1 hour and the · 
grab or composite samples shall be taken at approximately equally spaced intervals over 
the 1 hour test run period. The owner or operator shall use one of the following 
procedures to determine total HAP or methanol concentration: 

A. Method 305 in Appendix A of this part, adjusted using equation contained·in 40 
CFR 457( c )(3)(i); or 

B. NCASI Method DI/MEOH-94.02, Methanol in Process Liquids by GC/FID, 
August 1998, Methods Manual, NCASI, Research Triangle Park, NC, for 
determining methanol concentrations. 

205. Pursuant to §19.304 of Regulation 19 and 40 CFR 457(c)(4), the permittee shall use 
Method 405.1 of Part 136 to determine soluble BOD5 in the effluent stream from a 
biological treatment unit with the modifications contained in §63.457(c)(i) and (ii). 
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121 



International Paper Company _ 
CSN: 52-0013 Permit #:725-AOP-Rtg 

SN-36 
East Landfill 

Source Description 

The east landfill is the only active landfill located at this facility. At this time, there are two other 
landfills which have been closed and no longer accept any plant refuse. 

The emissions from this source are limited by the amount of plant refuse that can be accepted by 
this landfill. 

Specific Conditions 

206. Pursuant to §19.501 et seq of the Regulations of the Arkansas State Implementation Plan 
for Air Pollution Control (Regulation 19) and 40 CFR Part 52, Subpart E, the permittee 
shall not exceed the emission rates set forth in the following table at SN-36. Compliance 
with these emission rates will be demonstrated through compliance with the limit on the 
amount of mill waste that may be placed in the landfill. 

I Pollutant I lblhr I tpy I 
voc 0.8 3.3 

co 0.1 0.3 

TRS 0.1 0.3 

207. Pursuant to § 18.80 I of Regulation 18 and A.C.A. §8-4-203 as referenced by §8-4-304 
and §8-4-311, the permittee shall not exceed the emission rates set forth in the following 
table. The non-criteria pollutant emission rates listed below, excluding PM, were 
developed using estimates or published emission factors. A change in the published 
emission factors or development of other emissions data (including site specific test data) 
which could affect the estimated emission rates shall not be considered a violation of the 
permit limits. Compliance with these emission rates will be demonstrated through 
compliance with the limit on the amount of mill waste that may be placed in the landfill. 

I Pollutant I lb!hr I tpy I 
Acrylonitrile 0.01 0.02 

Benzene 0.01 0.01 

122 



International Paper Company , 
CSN: 52-0013 Permit #:725-AOP-Rt6 

I Pollutant 

Carbon Disulfide 

Carbonyl Sulfide 

Chlorobenzene 

Chloroform 

Dimethyl Sulfide* 

Ethyl Benzene 

H2S* 
. 

Methyl Ethyl Ketone 

Methyl Isobutyl Ketone 

Methylene Chloride** 

Methyl Carpatan* 

n-Hexane 

1,1 ,2,2-Tetrachloroethane 

Tetrachlorethylene 

Toluene 

1, 1,1 cTrichloroethane** 

Trichloroethylene 

Vinyl Chloride 

Xylene 

I lblhr I tEY 

O.ol 0.01 

0.02 0.05 

0.01 0.01 

0.01 0.01 

0.04 0.16 

0.01 0.02 

0.1 0.1 

0.01 0.02 

0.01 0.01 

0.01 0.04 

0.01 0.02 

0.01 0.02 

0.01 0.01 

0.01 0.02 

0.01 0.03 

0.01 0.01 

0.01 0.01 

0.01 0.02 

0.01 0.05 
*Includes TRS components which are also considered to be VOCs. 
**Component ofTRS. Included in the TRS total. 

I 

208. Pursuant to §19.705 ofRegulation 19, A.C.A. §8-4-203 as referenced by §8-4-304 and 

§8-4-311 and 40 CFR 70.6, the permittee shall use source SN-36 for plant refuse only. 
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209. Pursuant to §19.705 ofRegu1ation 19, A.C.A. §8-4-203 as referenced by §8-4-304 and 
§8-4-311, and 40 CFR 70.6, source SN-36 shall not accept in excess of 113,200 cubic 
yards of plant refuse in any consecutive twelve month period. For the purposes of this 
permit, 1 uncompacted cubic yard shall equal 300 pounds. 

210. Pursuant to §19.705 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 
maintain records of the amount of plant refuse accepted at source SN-36 in order to 
demonstrate compliance with Specific Condition 209 and which may be used by the 
Department for enforcement purposes. These records shall be updated no later than the 
last day of the month following the month which the records represent, shall be kept on 
site, and shall be made available to Department personnel upon request. An annual total 
and each month's individual data shall be submitted to the Department in accordance 
with General Provision 7. 
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SN-37 
Gasoline Storage Tank 

Source Description 

Source SN-37 is a horizontal fixed roof tank with a capacity of approximately 1763 gallons. The 
facility is permitted to store only gasoline at this source. This tank is used to store fuel for the 
vehicles used around the facility. 

Specific Conditions 

211. Pursuant to §19.501et seq of the Regulations of the Arkansas State Implementation Plan 
for Air Pollution Control (Regulation 19) and 40 CFR Part 52, Subpart E, the permittee 
shall not exceed the emission rates set forth in the following table at SN-37, Compliance 
with these emission rates will be determined by compliance with Specific Conditions 212 
and 213. 

Pollutant lb/hr tpy 

voc 22.8 0.5 

212. Pursuant to §19.705 of Regulation 19, A.C.A. §8-4-204 as referenced by §8-4-304 and 
§8-4-311, and 40 CFR 70.6, the permittee shall store only gasoline at source SN-37. 

213. Pursuant to §19.705 of Regulation 19, A.C.A. §8-4-204 as referenced by §8-4-304 and 
§8-4-311, and 40 CFR 70.6, throughput of gasoline at source SN-37 shall not exceed 
39,900 gallons of gasoline in any consecutive twelve month period. 

214. Pursuant to §19.705 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 
maintain records of the gasoline throughput at source SN-3 7 in order to demonstrate 
compliance with Specific Condition 213 and which may be used by the Department for 
enforcement purposes. The records shall be updated no later than the last day of the 
month following the month which the records represent, shall be kept on site, and shall be 
made available to Department personnel upon request. An annual total and each month's 
individual data shall be submitted to the Department in accordance with General 
Provision 7. 
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SN-48 
Air Compressors 

Source Description 

The air compressors will be used when one or more of the electrical air compressors is out of 
service. These air compressors do not include the smaller units which may be found in Group B 
of the Insignificant Activities List. 

Specific Conditions 

215. Pursuant to §19.50let seq of the Regulations of the Arkansas State Implementation Plan 
for Air Pollution Control (Regulation 19) and 40 CFR Part 52, Subpart E, the permittee 
shall not exceed the emission rates set forth in the following table at SN-48. Compliance 
with these emission rates will be demonstrated through compliance with Specific 
Conditions 217 and 218. 

I Pollutant I lblhr I tpy I 
• 

PMIO 2.0 2.5 

so2 !.8 2.3 

voc 2.3 2.9 

co 5.9 7.4 

NOx 27.2 34.3 

216. Pursuant to §18.801 of Regulation 18 and A.C.A. §8-4-203 as referenced by §8-4-304 
and §8-4-311, the permittee shall not exceed the emission rates set forth in the following 
table at source SN-48. The non-criteria pollutant emission rates listed below, excluding 
PM, were developed using estimates or published emission factors. A change in the 
published emission factors or development of other emissions data (including site specific 
test data) which could affect the estimated emission rates shall not be considered a 
violation of the permit limits. Compliance with these emission rates will be demonstrated 
through compliance with Specific Conditions 217 and 218. 

Pollutant lblhr tpy 

PM 2.0 2.5 

Acetaldehyde 0.05 0.01 
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I Pollutant I lblhr I try I 
Acrolein O.ol 0.01 

Aldehydes 0.06 0.01 

Benzene 0.06 O.ol 

Formaldehyde 0.07 0.01 

Napthalene 0.01 0.01 

PAH 0.01 0.01 

Toluene O.ol 0.01 

Xylenes 0.02 0.01 

217. Pursuant to §19.705 of Regulation 19, A.C.A. §8-4-203 as referenced by §8-4-304 and 

§8-4-311, and 40 CFR 70.6, diesel fuel with a sulfur content not to exceed 3% by weight 

shall be the only fuel used to fire the air compressors. 

218. Pursuant to §19.705 of Regulation 19, A.C.A. §8-4-203 as referenced by §8-4-304 and· 

§8-4-311, and 40 CFR 70.6, the permittee shall not use in excess of 113,400 gallons of 

diesel fuel at the air compressors in any consecutive twelve month period. 

219. Pursuant to §19.705 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 

maintain records of the diesel fuel usage at source SN-48 and the sulfur content of the 

fuel in order to demonstrate compliance with Specific Conditions 217 and 218 and which 

may be used by the Department for enforcement purposes. These records shall be 

updated no later than the last day of the month following the month which the records 

represent, shall be kept on site, and shall be made available to Department personnel upon 

request. An annual total and each month's individual data shall be submitted to the 

Department in accordance with General Provision 7. 

220. Pursuant to §19.705 of Regulation 19, A.C.A. §8-4-203 as referenced by §8-4-304 and 

§8-4-311 and 40 CFR 70.6, the permittee shall only operate source SN-48 when the 

electrical air compressors are out of service. 

129 



International Paper Company ,,, 
CSN: 52-0013 Permit #:725-AOP-Rt~ 

221. Pursuant to § 19.705 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 
maintain records which will demonstrate compliance with Specific Condition 220 and 
which may be used by the Department for enforcement purposes. These records shall be 
updated no later than the tenth day of the month following the month which the records 
represent, shall be kept on site, and shall be made available to Department personnel upon 
request. An annual total and each month's individual data shall be submitted to the 
Department in accordance with General Provision 7. 
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SN-49 
Shutdown Equipment 

Source Description 

The shutdown equipment will consist mainly of generators which will supply some power to the 

facility when the mill is in a shutdown mode. 

Specific Conditions 

222. Pursuant to § 19.501 et seq of the Regulations of the Arkansas State Implementation Plan 

for Air Pollution Control (Regulation 19) and 40 CFR Part 52, Subpart E, the permittee 
shall not exceed the emission rates set forth in the following table at SN-49. Compliance 

with these emission rates will be demonstrated through compliance with Specific 
Conditions 224, 225, and 227. 

I Pollutant I lb/hr I tpy I 
PMIO 18.4 0.5 

S02 17.2 0.5 

voc 27.5 0.7 

co 187.4 4.6 

NOY 261.8 6.3 

223. Pursuant to §18.801 of Regulation 18 and A.C.A. §8-4-203 as referenced by §8-4-304 

and §8-4-311, the permittee shall not exceed the emission rates set forth in the following 
table at source SN-49. Compliance with these emission rates will be demonstrated 
through compliance with Specific Conditions 224, 225, and 227. 

li===P=o=~:=tan=t===j==l=:;=.4==!==:io:~:'======lll 
224. Pursuant to §19.705 of Regulation 19, A.C.A. §8-4-203 as referenced by §8-4-304 and 

§8-4-311, and 40 CFR 70.6, diesel fuel with a sulfur content not to exceed 3% by weight 
and gasoline shall be the only fuels used to fire source SN-49. 
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225. Pursuant to §19.705 of Regulation 19, A.C.A. §8-4-203 as referenced by §8-4-304 and 
§8-4-311, and 40 CFR 70.6, the permittee shall not use in excess of20,520 gallons of 
diesel fuel at source SN-49 in any consecutive twelve month period. 

226. Pursuant to §19.705 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 
maintain records of the diesel fuel usage at source SN-49 and the sulfur content in order 
to demonstrate compliance with Specific Conditions 224 and 225 and which may be used 
by the Department for enforcement purposes. These records shall be updated no later 
than the last day ofthe month following the month which the records represent, shall be 
kept on site, and shall be made available to Department personnel upon request. An 
annual total and each month's individual data shall. be submitted to the Department in 
accordance with General Provision 7. 

227. Pursuant to § 19.705 of Regulation 19, A.C.A. §8-4-203 as referenced by §8-4-304 and 
§8-4-311, and 40 CFR 70.6, the permittee shall not use in excess of 805 gallons of 
gasoline at the source SN-49 in any consecutive twelve month period. 

228. Pursuant to §19.705 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 
maintain records of the gasoline usage at source SN-49 in order to demonstrate 
compliance with Specific Condition 227 and which may be used by the Department for 
enforcement purposes. These records shall be updated no later than the last day of the 
month following the month which the records represent, shall be kept on site, and shall be 
made available to Department personnel upon request. An annual total and each month's 
individual data shall be submitted to the Department in accordance with General 
Provision 7. 

229. Pursuant to §19.705 of Regulation 19, A.C.A. §8-4-203 as referenced by §8-4-304 and 
§8-4-311, and 40 CFR 70.6, the permittee shall only operate source SN-49 during full or 
partial mill shutdowns. The permittee is allowed to operate this source for up to 48 hours 
prior to mill shut down and up to 48 after mill operations begin. 

230. Pursuant to §19.705 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 
maintain records which will demonstrate compliance with Specific Condition 229 and 
which may be used by the Department for enforcement purposes. These records shall be 
updated no later than the tenth day of the month following the month which the records 
represent, shall be kept on site, and shall be made available to Department personnel upon 
request. An annual total and each month's individual data shall be submitted to the 
Department in accordance with General Provision 7. 
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40 CFR Part 63, Subpart S Requirements for the L VHC Source Group 
and the Condensate Collection System Source Group 
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L VHC Source Group 

Source Description 

Non-condensible gases from the following sources are routed through the closed vent system and 
sent to efficient incineration in either the Lime Kiln (SN-03), the NCG Incinerator (SN-12), or 
the NCG Back-Up Flare (SN-13). #1 through #7 are associated with other source groups at this 
facility. Most of the applicable requirements of 40 CFR Part 63, SubpartS, for sources SN-20, 
SN-21, and SN-27 are under this source group for clarity. 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

Evaporator Hotwell (SN-27) 
Turpentine Condensers (SN-21) 
Turpentine Decanter (SN-21) 
#1 and #2 Low Pressure Feeders (SN-20) 
Blow Tank (SN-20) 
After Blow Tank Condenser (SN-20) 
Turpentine Decanter Foul Condensate Tank (SN-21) 
Foul Condensate Collection Tank 
NCG Drain Points · 

Specific Conditions 

231. Pursuant to §19.705 of Regulation 19, 40 CFR 70.6, and/or A.C.A. §8-4-203 as 
referenced by §8-4-304 and §8-4-311 and §18.1004 of Regulation 18, the NCG Pre
Scrubber shall be operated at all times when L VHC gases are being collected and treated 
in sources SN-03, SN-12, or SN-14. The permittee may bypass this scrubber for 400 
hours in any consecutive twelve month period. Fifty hours of this down time may occur 
when emissions are being vented to source SN-14. 

232. Pursuant to §19.705 of Regulation 19 and 40 CFR Part 52, Subpart E, or §18.1004 of 
Regulation 18 and A.C.A. §8-4-203 as referenced by §8-4-304 and §8-4-311, the 
permittee shall maintain records of the hours in which the NCG Pre-Scrubber is bypassed 
and whether those hours occur when emissions are being vented to source SN -14 in order 
to demonstrate compliance with Specific Condition 231 and which may be used by the 
Department for enforcement purposes. These records shall be updated by the last day of 
the month following the month which the records represent, shall be kept on site, and 
shall be made available to Department personnel upon request. An annual total and each 
month's individual data shall be submitted to the Department in accordance with General 
Provision 7. 
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233. Pursuant to 40 CFR §63.443(a)(l)(i), §19.304 and §19.705 of Regulation 19,40 CFR 
70.6, and A.C.A. §8-4-203 as referenced by §8-4-304 and §8-4-311, the owner or 
operator of each pulping system using the kraft process subject to the requirements of this 
subpart shall control the total HAP emissions from each LVHC system. 

234. Pursuant to §19.304 of Regulation 19 and 40 CFR §63.450(b), the permittee shall 
maintain negative pressure at each enclosure or hood opening as demonstrated by the 
procedures specified in §63.457(e). (Specific Condition 238) Each enclosure or hood 
opening closed during the initial performance test specified in §63.457(a) (Specific 
Condition 241) shall be maintained in the same closed and sealed position as during the 
performance test at all times except when necessary to use the opening for sampling, 
inspection, maintenance, or repairs. 

235. Pursuant to §19.304 of Regulation 19 and 40 CFR §63.450(c), the permittee shall 
maintain the portion of the closed vent system that is operated at positive pressure and 
located prior to a control device with no detectable leaks as indicated by an instrument 
reading of less than 500 ppmv above background as measured by the procedures in 
§63.457(d). This portion includes the LVHC system segments downstream of the 
ejectors and the NCG Scrubber. 

236. Pursuant to §19.304 of Regulation 19 and 40 CFR §63.450(d)(l), the permittee shall 
install, calibrate, maintain, and operate (according to manufacturer's specifications) a 
computer controlled valve position flow indicator on each of the following bypass lines 
that provides a record of the presence of a gas stream flow in the line at least once every 
15 minutes. 

Turpentine Decanter Bypass Line 
#1 and #2 Low Pressure Feeders Bypass Line 
Blow Tank Bypass Line 
After Blow Tank Condenser Bypass Line 
Foul Condensate Collection Tank Bypass Line 
NCG Drain Points Bypass Line 

237. Pursuant to §19.304 of Regulation 19 and 40 CFR §63.450(d)(2), the permittee shall 
maintain the valves on the following bypass lines in the closed position and equipped 
with a seal. 

Evaporator Hotwell Bypass Line 
Turpentine Condensers Bypass Line 

135 



International Paper Company ~· 

CSN: 52-0013 Permit #:725-AOP-Rt~ 

238. Pursuant to §19.304 of Regulation 19 and 40 CFR §63.453(k)(1), the permittee shall 
perform a visual inspection of each enclosure opening at least every 30 days to ensure the 
opening is maintained in the same closed and sealed position as during the performance 
test except when necessary to use the opening for sampling, inspection, maintenance, or 
repairs. 

239. · Pursuant to §19.304 of Regulation 19 and 40 CFR §63.453(k)(2), the permittee shall 
conduct a visual :nspection of each closed vent system at least every 30 days. The visual 
inspection shall include inspection of ductwork, piping, enclosures, and connections to 
covers for visible evidence of defects. 

240. Pursuant to §19.304 of Regulation 19 and 40 CFR §63.453(k)(3), the permittee shall 
perform initial and subsequent annual tests to demonstrate that no detectable leaks are 
present in each component of the closed-vent system operated at positive pressure. This 
includes the LVHC system segments downstream of the ejectors and the NCG Scrubber. 
The tests shall be conducted using the procedure outlined in 40 CFR Part 63.457(d) and: 

Method 21, of 40 CFR Part 60, Appendix A; and 
The instrument specified in Method 21 shall be calibrated before use according to the 
procedures specified in Method 21 on each day that leak checks are performed. The 
following calibration gases shall be used: 
Zero air (less than 10 parts per million by volume of hydrocarbon in air); and 
A mixture of methane or n-hexane and air at a concentration of approximately, but less 
than, 10,000 parts per million by volume methane or n-hexane. 

241. Pursuant to §19.304 of Regulation 19 and 40 CFR §63.453(k)(4), the permittee shall 
perform initial and subsequent annual tests to demonstrate that each enclosure opening of 
the closed-vent system is maintained at negative pressure. The tests shall be conducted 
using one of the following procedures. 

An anemometer to demonstrate flow in the enclosure opening. 
Measure the static pressure across the opening. 
Smoke tubes to demonstrate flow into the enclosure opening. 
Any other industrial ventilation test method demonstrated to the Department's 
satisfaction .. 

242. Pursuant to §19.304 of Regulation 19 and 40 CFR §63.453(k)(5), the permittee shall 
inspect the valve and seal on the following bypass lines at least once every 30 days to 
ensure that the valve is maintained in the closed position and the emission point gas 
stream is not diverted through the bypass line. 
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Evaporator Hotwell Bypass Line 
Turpentine Condensers Bypass Line 

243. Pursuant to §19.304 of Regulation 19 and 40 CFR §63.453(k)(6), the permittee shall 

undertake the following corrective actions as soon as practicable if an inspection required 

by paragraphs (k)(l) through (k)(5) of this section(Specific Conditions 238 thru 242) 

identifies any visible defects in the ductwork, piping, enclosures, or connections to 

covers, or if an instrument reading of 500 ppm by volume or greater above background is 

measured, or if any enclosure openings are not maintilined at negative pressure. 

A. A first effort to repair or correct the closed-vent system shall be made as soon as 

practicable but no later than 5 calendar days after the problem is identified. 

B. The repair or corrective action shall be completed no later than 15 days after the 

problem is identified. Delay of repair or corrective action is allowed if the repair 

or corrective action is technically infeasible without a process unit shutdown or if 

the permittee determines that the emissions resulting from immediate repair 

would be greater than the emissions likely to result from the delay of repair. 

Repair of such equipment shall be completed by the end of the next process unit 

shutdown. 

244. Pursuant to §19.304 of Regulation 19 and 40 CFR §63.454(b), the permittee shall prepare 

and maintain a site-specific inspection plan for each applicable enclosure opening and 

closed-vent system including drawings or schematics of the components of the affected 

equipment. The following information shall be recorded for each inspection. 

A. Date of inspection; 
B. The equipment type and identification; 
C. Results ofthe negative pressure tests for enclosures; 
D. Results ofleak detection tests; 
E. The nature of the defect or leak and the method of detection (i.e., visual inspection 

or instrument detection); 
F. The date the defect or leak was detected and the date of each attempt to repair the 

defect or leak; 
G. Repair methods applied in each attempt to repair the defect or leak; 
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H. The reason for the delay if the defect or leak is not repaired within 15 days after 
discovery; 

I. The expected date of successful repair of the defect or leak if the repair is not 
completed within 15 days; 

J. The date of successful repair of the defect or leak; 
K. The position and duration of opening of bypass line valves and the condition of 

any valve seals; and 
L. The duration of the use of bypass valves on computer controlled valves. 
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Condensate Collection System Source Group 

Source Description 

The pulping condensates from some, but not necessarily all, of the following equipment will be 

collected in hard piping system and routed to the Aerated Stabilization Basin (ASB, source SN-

16) for biological treatment. 

1. Evaporator Hot Well 
2. Evaporator Surface Condenser 
3. Turpentine Decanter Underflow 
4. Turpentine Storage Underflow 
5. Blow Tank Condenser Condensate 
6. NCG Drains 

Specific Conditions 

245. Pursuant to §19.304 of Regulation 19 and 40 CFR §63.446(b) and (c)(3), the permittee 

shall collect some, but not necessarily all, of the pulping condensate streams from the 

following equipment in a hard piping syste~i~, ~~~0~,}?t~~~~~Y:~~18W ~~K,J~~.,,n,.1 
methanol) mass collected of7.2lb/ODTP. ('IhYc~Xt;nlgingpt;gg<!f!Jr;,f!~l!!()lllttr~~?·,·cc 

£'?,WBJi.~c,,~.V);l!J:!.~~~,tqt~l,~,m~~~'~9l!~~t;edr~~¥M%!11~J!t •. ~h~U~~ demonstrated f\'1}1}~ 
J:)epart!l1t;nt' s sat1sfact10h pnor to the effective date•oJthe S\lj,parl;) on a 15-da, tolhng 

avuage basis. 

A. Evaporator Hot Well 
B. Evaporator Surface Condenser 
C. Turpentine Decanter Underflow 
D. Turpentine Storage Underflow 
E. Blow Tank Condenser Condensate 
F. NCG Drains 

246. Pursuant to §19.304 of Regulation 19 and 40 CFR §63.446(d)(l), the collected pulping 

process condensates shall be conveyed in a closed collection system that is designed and 

operated to meet the individual drain system requirements specified in 40 CFR 63.960, 

63.961, and 63.962 of subpart RR of this part, except closed vent systems and control 

devices shall be designed and operated in accordance with 40 CFR 63.443(d) and 63.450, 

instead of in accordance with 40 CFR §63.962(a)(3)(ii), (b)(3)(ii)(A), and 

(b )(3)(ii)(B)(5)(iii). The closed collection system will meet the specified requirements by 

being a hard-piped individual drain system per 40 CFR §63.962(a)(2). The Main Foul 
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Condensate Collection Tank and Turpentine Decanter Underflow Collection Tank will be 
equipped with a water seal per 40 CFR §63.962(b )(2)(i)(A). 

247. Pursuant to §19.304 ofRegu1ation 19 and 40 CFR Part §63.446(d)(2), the permittee shall 
design and operate the Main Foul Condensate Collection Tank and the Turpentine Foul 
Condensate Collection Tank per the following requirements. 

A. The fixed roof and all openings shall be designed and operated with no detectable 
leaks as indicated by an instrument reading ofless than 500 ppm above 
background, vented into the L VHC Collection System, and routed to either the
Lime Kiln (SN-03), the NCG Incinerator (SN-12), or the NCGBack-Up Flare 
(SN-14) for incineration. 

B. Each opening shall be maintained in a closed, sealed position at all times when the 
tank contains pulping process condensates or any HAP removed from a pulping 
process condensate stream except when it is necessary to use the opening for 
sampling, removal, or for equipment inspection, maintenance, or repair. 

248. Pursuant to §19.304 of Regulation 19 and 40 CFR §63.453(a) and (i), the permittee shall 
install, calibrate, certifY, operate, and maintain (according to manufacturer's 
specifications) a continuous monitoring system (CMS) on the Main Foul Condensate · 
Collection Tank to measure the appropriate parameters that shall be submitted to the 
Department prior to the initial performance test. 

249. Pursuant to §19.304 of Regulation 19 and 40 CFR §63.453(k)(3), the permittee shall 
perform initial and subsequent annual tests to demonstrate that no detectable leaks are 
present in each condensate tank of the closed collection system. The tests shall be 
conducted using the procedure outlined in 40 CFR Part 63.457(d). 

250. Pursuant to §19.304 of Regulation 19 and 40 CFR §63.453(1)(1), the permittee shall 
conduct a visual inspection of each condensate closed collection system at least every 30 
days. The visual inspections shall verifY that appropriate liquid levels in the water seals 
in the Main Foul Condensate Collection Tank and Turpentine Foul Condensate 
Collection Tank are being maintained and identifY any other defects that could reduce 
water seal control effectiveness. In addition, the permittee shall visually inspect the 
unburied portion of the collection system piping to verifY that no defects are present. 

251. Pursuant to §19.304 of Regulation 19 and 40 CFR §63.453(1)(2), the Main Foul 
Condensate Collection Tank and the Turpentine Foul Condensate Collection Tank 
collection system shall be operated with no detectable leaks as specified in §63 .446 
( d)(2)(i) (see Specific Condition 246) measured initially and annually by the procedures 
specified in §63.457(d). 
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252. Pursuant to §19.304 of Regulation 19 and 40 CFR §63.453(1)(3), if an inspection required 

by 40 CFR §63.453(1)(1) (see Specific Condition 250) identifies visible defects in the 

closed collection system, or if an instrument reading of 500 parts per million or greater 

above background is measured, the first efforts at repair of the defect will be no later than 

5 calendar days after detection and repair will be completed as soon as possible but no 

later than 15 calendar days after detection unless the repair of the defect requires 

emptying or temporary removal from service of the collection system. The defect will be 

repaired the next time the process generating the wastewater stops operation. The repair 

of the defect will be completed before the process resumes operation. 

253. Pursuant to§ 19.304 of Regulation 19 and 40 CFR §63.453(n), the permittee shall submit 

the following information to the Department prior to the initial compliance testing in 

order to demonstrate compliance with the condensate collection requirements. 

A. The methodology to be used, 
B. The parameters to be monitored, and 
C. The rationale for using those parameters. 

254. Pursuant to §19.304 of Regulation 19 and 40 CFR §63.453(n), the permittee shall submit 

the results of the initial performance tests, along with an analysis identifYing acceptable 

parameter ranges for the parameters required to be monitored to the Department upon 

completion of the required performance tests. 

· 255. Pursuant to § 19.304 of Regulation 19 and 40 CFR §63.453( o ), the permittee shall submit 

to the Department the methodology to be used to assess periods of excess emissions from 

the condensate collection system if the monitored parameters are out-of-range. Instances 

where emissions are in excess of the appropriate standard, but are caused by events 

identified in the mill's startup, shutdown, and malfunction plan (required by 40 CFR Part 

63.6) will not be considered in the calculation of periods of excess emissions. 

256. Pursuant to§ 19.304 of Regulation 19 and 40 CFR §63.454, the permittee shall prepare 

and maintain a site-specific inspection plan for each applicable closed collection system 

including drawings or schematics of the components of the affected equipment. The 

following information shall be recorded for each inspection. 

A. Date of inspection; 
B. The equipment type and identification; 

C. Results of the negative pressure tests for enclosures; 

D. Results ofleak detection tests; 
E. The nature of the defect or leak and the method of detection (i.e., visual inspection 

or instrument detection); 

141 



International Paper Company ~" 

CSN: 52-0013 Permit #:725-AOP-Rt~ 

F. The date the defect or leak was detected and the date of each attempt to repair the 
defect or leak; 

G. Repair methods applied in each attempt to repair the defect or leak; 
H The reason for the delay if the defect or leak is not repaired within 15 days after 

discovery; 
I. The expected date ofsuccessful repair of the defect or leak if the repair is not 

completed within 15 days; · 
J. The date of successful repair of the defect or leak; 
K. The position and duration of opening of bypass line valves and the condition of 

any valve seals; and 
L. The duration of the use of bypass valves on computer controlled valves. 
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SECTION V: COMPLIANCE PLAN AND SCHEDULE 

International Paper Company is in compliance with the applicable regulations cited in the permit 

application. International Paper Company will continue to operate in compliance with those 

identified regulatory provisions. The facility will examine and analyze future regulations that 

may apply and determine their applicability with any necessary action taken on a timely basis. 
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SECTION VI: INSIGNIFICANT ACTIVITIES 

Pursuant to §26.3(d) of Regulation 26, the following sources are insignificant activities. 
Insignificant and trivial activities will be allowable after approval and federal register notice 
publication of a final list as part of the operating air permit program. Any activity for which a 
state or federal applicable requirement applies is not insignificant even if this activity meet.s the 
criteria of §3(d) of Regulation 26 or is listed below. Insignificant activity determinations rely 
upon the information submitted by the permittee in an application dated August 23, 1996. 

I Mill Area I Description I Reason 

Woodyard Mobile Hydraulic Tank Group A, #3 

Woodyard Lube Oil Storage Tank Group A, #3 

Pulp Mill 2 Oil Storage Tanks Group A, #3 

Pulp Mill 2Hydrogen Chloride Tanks Group A, #13 

Paper Mill Caustic Soda Tank Group A, #4 

Paper Mill Paper Mill Bulk Lube Oil Storage Tank Group A, #3 

Paper Mill 3 Paper Machine Lube Oil Tanks Group A, #3 · 

Black Liquor 2 Diesel Fuel Tanks Group A, #3 
Recovery Area 

Black Liquor Used Oil Tank Group A, #3 
Recovery Area 

Power Generation 3 Caustic Tanks Group A, #4 

Power Generation Bark Boiler Reservoir Group A, #3 

Power Generation Lube Oil Reservoir Group A, #3 

Causticizing Area Caustic Storage Tank Group A, #4 

Causticizing Area Caustic Soda Day Tank Group A, #4 

Causticizing Area Quaker "3540" Flocculant Tank Group A, #3 

Causticizing Area Caustic Plant Laboratory Plant Group A, #5 

Causticizing Area OTE-25 Oil Tank Group A, #3 

Causticizing Area 600-W Oil Tank Group A, #3 
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Mill Area Description 

Causticizing Area 630 Oil Tank 

Water Supply Caustic Soda Tank 
System 

Mill Ancillary 4 Diesel Fuel Storage Tanks in the 
Services Clarifiers Area 

Mill Ancillary 2 Fuel Oil Storage Tanks 
Services 

Mill Ancillary Diesel Fuel Storage Tank in the 
Services Causticizing Area 

Mill Ancillary Lubrication Oil Storage Tank 
Services 

Mill Ancillary Lubricating Oil and Hydraulic Fluid 
Services Storage 

Reason 

Group A, #3 

Group A, #4 

GroupA,#2 

Group A, #2 

Group A, #2 

Group A, #2 

Group A, #2 

Pursuant to §26.3(d) of Regulation 26, the following emission units, operations, or activities have 
been determined by the Department to be insignificant activities. Activities included in this list 
are allowable under this permit and need not be specifically identified. 

1. Combustion emissions from propulsion of mobile sources and emissions from refueling 
these sources unless regulated by Title II and required to obtain a permit under Title V of 
the federal Clean Air Act, as amended. This does not include emissions from any 
transportable units, such as temporary compressors or boilers. This does not include 
emissions from loading racks or fueling operations covered under any applicable federal 
requirements. 

2. · Air conditioning and heating units used for comfort that do not have applicable 
requirements under Title VI of the Act. 

3. Ventilating units used for human comfort that do not exhaust air pollutants into the 
ambient air from any manufacturing/industrial or commercial process. 

4. Non-commercial food preparation or food preparation at restaurants, cafeterias, or 
caterers, etc. 
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5. Consumer use of office equipment and products, not including commercial printers or 
business primarily involved in photographic reproduction. 

6. Janitorial services and consumer use of janitorial products. 

7. Internal combustion engines used for landscaping purposes. 

8. Laundry activities, except for dry-cleaning and steam boilers. 

9. Bathroom/toilet emissions. 

10. Emergency (backup) electrical generators at residential locations. 

11. Tobacco smoking rooms and areas. 

12. Blacksmith forges. 

13. Maintenance of grounds or buildings, including: lawn care, weed control, pest control, 
and water washing activities. 

14. Repair, up-keep, maintenance, or construction activities not related to the sources' 
primary business activity, and not otherwise triggering a permit modification. This may 
include, but is not limited to such activities as general repairs, cleaning, painting, 
welding, woodworking, plumbing, re-tarring roofs, installing insulation, paved/paving 
parking lots, miscellaneous solvent use, application of refractory, or insulation, brazing, 
soldering, the use of adhesives, grinding, and cutting.' 

15. Surface-coating equipment during miscellaneous maintenance and construction activities. 
This activity specifically does not include any facility whose primary business activity is 
surface-coating or includes surface-coating or products. 

16. Portable electrical generators that can be "moved by hand" from one location to another.2 

' Cleaning and painting activities qualify if they are not subject to VOC or HAP control requirements. Asphalt batch plant 
owners/operators must get a permit. 

"Moved by hand" means that it can be moved by one person without assistance of any motorized or non-motorized vehicle, 
conveyance, or device. 
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17. Hand-held equipment for buffing, polishing, cutting, drilling, sawing, grhiding, turning, 

or machining wood, metal, or plastic. 

18. Brazing or soldering equipment related to manufacturing activities that do not result in 

emission ofHAPs.J 

19. Air compressors and pneumatically operated equipment, including hand tools. 

20. Batteries and battery charging stations, except at battery manufacturing plants. 

21. Storage tanks, vessels, and containers holding or storing liquid substances that do not 

contain any VOCs or HAPs.4 

22. Storage tanks, reservoirs, and pumping and handling equipment of any size containing 

soaps, vegetable oil, grease, animal fat, and no volatile aqueous salt solutions, provided 

appropriate lids and covers are used and appropriate odor control is achieved. 

23. Equipment used to mix and package soaps, vegetable oil, grease, animal fat, and non

volatile aqueous salt solutions, provided appropriate lids and covers are used and 

appropriate odor control is achieved. 

24. Drop hammers or presses for forging or metalworking. 

25. Equipment used exclusively to slaughter animals, but not including other equipment at 

slaughter-houses, such as rendering cookers, boilers, heating plants, incinerators, and 

electrical power generating equipment. 

26. Vents from continuous emissions monitors and other analyzers. 

27. Natural gas pressure regulator vents, excluding venting at oil and gas production 

facilities. 

Brazing, soldering, and welding equipment, and cutting torches related to manufacturing and construction activities that emit HAP 

metals are more appropriate for treatment as insignificant activities based on size or production thresholds. Brazing, soldering, and 

welding equipment, and cutting torches related directly to plant maintenance and upkeep and repair .or maintenance shop activities that 

emit HAP metals are treated as trivial and listed separately in this appendix. 

Exemptions for storage tanks containing petroleum liquids·or other volatile organic liquids are based on size and limits including 

storage tank capacity and vapor pressure of liquids stored and are not appropriate for this Jist. 
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28. Hand-held applicator equipment for hot melt adhesives with no VOCs in the adhesive. 

29. Lasers used only on metals and other materials which do not emit HAPs in the process. 

30. Consumer use of paper trimmers/binders. 

31. Electric or steam-heated drying ovens and autoclaves, but not the emissions from the 
articles or substances being processed in the ovens or autoclaves or the boilers delivering 
the steam. 

32. Salt baths using non-volatile salts that do not result in emissions of any air pollutant 
covered by this regulation. 

33. Laser trimmers using dust collection to prevent fugitive emissions. 

34. Bench-scale laboratory equipment used for physical or chemical analysis not 
including lab fume hoods or vents. 

35. Routine calibration and maintenance oflaboratory equipment or other analytical 
instruments. 

36. Equipment used for quality control/assurance or inspection purposes, including sampling 
equipment used to withdraw materials for analysis. 

3 7. Hydraulic and hydrostatic testing equipment. 

38. Environmental chambers not using hazardous air pollutant gases. 

39. Shock chambers, humidity chambers, and solar simulators. 

40. Fugitive emissions related to movement of passenger vehicles, provided the emissions are 
not counted for applicability purposes and any required fugitive dust control plan or its 
equivalent is submitted. 

41. Process water filtration systems and demineralizers. 

42. Demineralized water tanks and demineralizer vents. 

43. Boiler water treatment operations, not including cooling towers. 
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44. Emissions from storage or use of water treatment chemicals, except for hazardous air 
pollutants or pollutants listed under regulations promulgated pursuant to Section 112(r) of 
the Act, for use in cooling towers, drinking water systems, and boiler water/feed systems. 

45. Oxygen scavenging (de-aeration) of water. 

46. Ozone generators. 

47. Fire suppression systems. 

48. Emergency road flares. 

49. Steam vents and safety relief valves. 

50. Steam leaks. 

51. Steam cleaning operations. 

52. Steam and microwave sterilizers. 

53. Site assessment work to characterize waste disposal or remediation sites. 

54. Miscellaneous additions or upgrades of instrumentation. 

55. Emissions from combustion controllers or combustion shutoff devices but not 
combustion units itself. 

56. Use of products for the purpose of maintaining motor vehicles operated by the facility, 
not including air cleaning units of such vehicles (i.e. antifreeze, fuel additives). 

57. Stacks or vents to prevent escape of sanitary sewer gases through the plumbing traps. 

58. Emissions from equipment lubricating systems (i.e. oil mist), not including storage tanks, 
unless otherwise exempt. 

59. Residential wood heaters, cookstoves, or fireplaces. 

60. Barbecue equipment or outdoor fireplaces used in connection with any residence or 
recreation. 

61. Log wetting areas and log flumes. 
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62. Periodic use of pressurized air for cleanup. 

63. Solid waste dumpsters. 

64. Emissions of wet lime from lime mud tanks, lime mud washers, lime mud piles, lime 
mud filter and filtrate tanks, and lime mud slurry tanks. 

65. Natural gas odoring activities unless the Department determines that emissions constitute 
air pollution. 

66. Emissions from engine crankcase vents. 

67. Storage tanks used for the temporary containment of materials resulting from an 
emergency reporting to an unanticipated release. 

68. Equipment used exclusively to mill or grind coatings in roll grinding rebuilding, and 
molding compounds where all materials charged are in paste form. 

69. Mixers, blenders, roll mills, or calendars for rubber or plastic for which no materials in 
powder form are added and in which no organic solvents, diluents, or thinners are used. 

70. The storage , handling, and handling equipment for bark and wood residues not subject to 
fugitive dispersion offsite (this applies to the equipment only). 

71. Maintenance dredging of pulp and paper mill surface impoundments and ditches 
containing cellulosic and cellulosic derived biosolids and inorganic materials such as 

. lime, ash, or sand. 

72. Tall oil soap storage, skimming, and loading. 

73. Water heaters used strictly for domestic (non-process) purposes. 

74. Facility roads and parking areas, unless necessary to control offsite fugitive emissions. 

75. Agricultural operations, including onsite grain storage, not including IC engines or grain 
elevators. 

76. The following natural gas and oil exploration production site equipment: separators, 
dehydration units, natural gas fired compressors, and pumping units. This does not 
include compressors located on natural gas transmission pipelines. 
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SECTION VII: PLANTWIDE CONDITIONS 

1. Pursuant to §19.704 of Regulation 19,40 CFR Part 52, Subpart E, and A.C.A. §8-4-203 

as referenced by §8-4-304 and §8-4-311, the Director shall be notified in writing within 

thirty (30) days after construction has commenced, construction is complete, the 

equipment and/or facility is first placed in operation, and the equipment and/or facility 

first reaches the target production rate. 

2. Pursuant to § 19.41 O(B) of Regulation 19, and 40 CFR Part 52, Subpart E, the Director 

may cancel all or part of this permit if the construction or modification authorized herein 

is not begun within 18 months from the date of the permit issuance or if the work 

involved in the construction or modification is suspended for a total of 18 months or 

more. 

3. Pursuant to §19.702(E) of Regulation 19,40 CFR Part 52, Subpart E, and A.C.A. §8-4-

203 as referenced by §8-4-304 and §8-4-311, each emission point for which an emission 

test method is specified in this permit shall be tested in order to determine compliance 

with the emission limitations contained herein within sixty ( 60) days of achieving the 

maximum production rate, but in no event later than 180 days after initial start-up of the 

permitted source. The permittee shall notifY the Department of the scheduled date of 

compliance testing at least fifteen (15) days in advance of such test. Compliance test 

results shall be submitted to the Department within thirty (30) days after the completed 

testing. The permittee shall provide: 

(1) Sampling ports adequate for applicable test methods 

(2) Safe sampling platforms 
(3) Safe access to sampling platforms 
( 4) Utilities for sampling and testing equipment 

4. Pursuant to Regulation 19.303 of Regulation 19 and A.C.A. §8-4-203 as referenced by 

A. C. A. §8-4-304 and §8-4-311, the equipment, control apparatus and emission 

monitoring equipment shall be operated within their design limitations and maintained in 

good condition at all times. 

5. Pursuant to Regulation 26 and A.C.A. §8-4~203 as referenced by §8-4-304 and §8-4-311, 

this permit subsumes and incorporates all previously issued air permits for this facility. 

6. Pursuant to §19.705 of Regulation 19, A.C.A. §8-4-204 as referenced by §8-4-304 and 

§8-4-311, and 40 CFR 70.6, the sulfur content of the #6 fuel oil shall not exceed 3.0% by 

weight. 
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7. Pursuant to §19.705 ofRegu1ation 19 and 40 CFR Part 52, Subpart E, the permittee shall 
either obtain a manufacturer's certification of the sulfur content of the fuel oil or test each 
shipment of fuel oil received for the sulfur content. The manufacturer's certification or 
the test results shall be kept on site and shall be made available to Department personnel 
upon request. 

8. Pursuant to §19.705 of Regulation 19, A.C.A. §8-4-203 as referenced by §8-4-304 and 
§8-4-311, 211d 40 CFR 70.6, natural gas usage at this facility shall not exceed 9.857 
billion standard cubic feet of natural gas in any consecutive twelve month period. This 
includes the amount of natural gas that may be fired at the package boiler, source SN-47. 

9. Pursuant to §19.705 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 
maintain records in order to demonstrate compliance with Plantwide Condition 8 and 
which may be used by the Department for enforcement purposes. These records shall 
include the amount of natural gas used at each natural gas burning source, shall be 
updated no later than the last day of the month following the month which the records 
represent, shall be kept on site, and shall be made available to Department personnel upon 
request. An annual total and each month's individual data shall be submitted to the 
Department in accordance with General Provision 7. 

10. Pursuant to §19.705 of Regulation 19, A.C.A. §8-4-204 as referenced by §8-4-304 and 
§8-4-311, and 40 CFR 70.6, the permittee shall not produce in excess of 324,850 air dried 
tons of pulp in any consecutive twelve month period. 

11. Pursuant to § 19.705 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 
maintain records of the amount of air dried pulp produced in order to demonstrate 
compliance with Plantwide Condition 10 and which may be used by the Department for 
enforcement purposes. ·These records shall be updated no later than the last day of the 
month following the month which. the records represent, shall be kept on site, and shall be 
made available to Department personnel upon request. An annual total and each month's 
individual data shall be submitted to the Department in accordance with General 
Provision 7. 

12. Pursuant to §19.705 of Regulation 19, A.C.A. §8-4-203 as referenced by §8-4-304 and 
§8-4-311, and 40 CFR 70.6, the permittee shall not process more than 73,000 tons oflime 
in any consecutive twelve month period. 
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13. Pursuant to § 19.705 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 

maintain records of the amount oflime processed in order to demonstrate compliance 

with Plantwide Condition 12 and which may be used by the Department for enforcement 

purposes. These records shall be updated no later than the last day of the month 

following the month which the records represent, shall be kept on site, and shall be made 

available to Department personnel upon request. An annual total and each month's 

individual data shall be submitted to the Department in accordance with General 
Provision 7. 

14. International Paper Company is subject to the provisions of 40 CFR Part 63, Subpart A

General Provisions and 40 CFR Part 63, Subpart S -National Emission Standards for 

Hazardous Air Pollutants from the Pulp and Paper Industry. A copy of this subpart has 

been included in Appendix F of this permit. International Paper Company is required to 

comply with all applicable provisions of this subpart within the time frames specified. 

This includes notifications to the Department of applicability and options which have 
been chosen to demonstrate compliance with this regulation. General requirements for 

the entire facility are listed, but not limited to the items found, in Plantwide Conditions 15 

through 18. 

15.' Pursuant to §19.304 of Regulation 19 and 40 CFR Part 63.6, the permittee shall develop a 

startup, shutdown, and malfunction (SSM) plan containing operation and maintenance 

requirements. This plan shall be maintained on site, provided to Department personnel 

upon request, and submitted to the Department upon completion. 

16. Pursuant to 40 CFR 63.9, the permittee shall comply with all notification requirements 

including initial notifications, notification of performance tests, continuous monitoring 

system performance evaluations, and source compliance status. 

17. Pursuant to §19.304 of Regulation 19 and 40 CFR Part 63.10, the permittee shall 
maintain the following records in order to demonstrate compliance with the applicable 

provisions of 40 CFR Part 63, Subpart S. These records shall be maintained on site and 

provided to Department personnel upon request. 

A. Startup, Shutdown, Malfunction, and Maintenance Records 
B. Continuous Monitoring System Records 
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18. Pursuant to §19.304 of Regulation 19 and 40 CFR Part 63.10, the permittee shall submit 
the following reports on a semi-annual basis to the Department in order to demonstrate 
compliance with the applicable provisions of40 CFR Part 63, Subpart S. 

A. Excess Emission Reports 
B. Monitoring System Performance Reports 
C. Startup, Shutdown, and Malfunction Reports 

19. Pursuant to §18.801 of Regulation 18, the permittee shall not cause or permit the 
emission of air contaminants, including odors or water vapor and including an air 
contaminant whose emission is not otherwise prohibited by Regulation # 18, if the 
emission of the air contaminant constitutes air pollution within the meaning of A.C.A. 
§8-4-303. 

20. Pursuant to §18.901 of Regulation 18, the permittee shall not conduct operations in such 
a manner as to unnecessarily cause air contaminants and other pollutants from becoming 
airborne. 

21. Pursuant to §19.601 of Regulation 19, the Department may forego enforcement action for 
exceedances of federally regulated air pollutant emissions given that the person 
responsible for the source of the excess emissions does the following. The reporting of 
upset conditions is outlined in General Provision 8. 

A. Demonstrates to the Department that the emissions resulted from: 

1. Equipment malfunction or upset and are not the result of negligence or 
improper maintenance; or 

2. Physical constraints on the ability of a source to comply with the emission 
standard, limitation, or rate during startup or shutdown; and 

3. That all reasonable measures have been taken to immediately minimize or 
eliminate the excess emissions. · 
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22. Pursuant to §19.501 et seq of Regulation 19 and 40 CFR Part 52, Subpart E, or §18.801 

of Regulation 18 and A.C.A. §8-4-203 as referenced by §8-4-304 and §8-4-311, the 

criteria pollutant and the PM emission rates listed in this permit were developed using 

estimates or published emission factors. A change in the published emission factors or 

development of other emissions data (including site specific test data) which could affect 

the estimated emission rates shall not be considered a violation of the permit limits. This 

condition does not apply to pollutants for which test data is already available, pollutants 

with an NSPS or NESHAP standard, or limits which have been set through a PSD 

permitting action (those pollutants which have undergone a BACT analysis or which 

"netted out" of a PSD review). 

23. Pursuant to § 19.705 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee may 

maintain hand written records for those sources which do not have electronic data 

keeping systems. The permittee may maintain hand written records for those sources 

which have electronic record keeping systems with a data storage of one year for a period 

to not exceed one year from the date of permit issuance. The data storage shall be 

increased to five years for those sources during that period. Any records shall be made 

available to Department personnel upon request. 

24. Pursuant to § 19.501 et seq of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee 

shall not exceed the following combined emission rates at sources SN-01, SN-04/05, and 

SN-06 when burning #6 fuel oil. Compliance with these emission rates will be 

demonstrated through the fuel oil usage limit and proper operation of control equipment. 

I Pollutant I tpy I 
PMIO L1 

so2 28.4 

voc 1.3 

co 6.9 

NOx 4.6 

Pb 0.04 
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25. Pursuant to §18.801 of Regulation 18 and A.CA §8-4-203 as referenced by §8-4-304 
and §8-4-311, the permitteee shall not exceed the following combined emission rates at 
sources SN-01, SN-04/05, and SN-06 when firing #6 fuel oil. Compliance with these 
emission rates will be demonstrated through the fuel oil usage limits and proper operation 
of the control equipment. 

I Pollutant I tpy I 
PM 1.4 

Antimony Compounds 0.003 

Arsenic Compounds 0.003 

Beryllium Compounds 0.003 

Cadmium Compounds 0.003 

Chromium Compounds 0.003 

Cobalt Compounds 0.003 

Formaldehyde 0.03 

Hydrogen Chloride* 0.08 

Hydrogen Fluoride* 0.03 

Lead Compounds 0.003 

Manganese Compounds 0.003 

Mercury Compounds 0.003 

Nickel Compounds 0.008 

POM 0.03 

Selenium Compounds 0.003 
*Non-VOC, non-PM non-cntena pollutant. 

26. Pursuant to §19.705 of Regulation 19,40 CPR 70.6, and/or A.C.A. §8-4-203 as 
referenced by §8-4-304 and §8-4-311 and §18.1004 of Regulation 18, the permittee shall 
not fire in excess of a total of 120,000 gallons of#6 fuel oil in any consecutive twelve 
month period at sources SN-01, SN-04/05, and SN-06. 
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27. Pursuant to §19.705 of Regulation 19 and 40 CFR Part 52, Subpart E, or §18.1004 of 
Regulation 18 and A.C.A. §8-4-203 as referenced by §8-4-304 and §8-4-311, the 
permittee shall maintain records of the amount of #6 fuel oil fired at sources SN -01, 
SN-04/05, and SN-06 in order to demonstrate compliance with Plantwide Condition 27 
and which may be used by the Department for enforcement purposes. These records shall 
be updated no later than the last day of the month following the month which the records 
represent, shall be kept on site, and shall be made available to Department personnel upon 
request. An annual total and each month's individual data shall be submitted to the 
Department in accordance with General Provision 7. 

28. Pursuant to §19.304 of Regulation 19 and 40 CFR §63.441(d), the permittee shall be in 
compliance with the requirements of 40 CFR Part 63, Subpart S listed in this permit no later 
than April16, 2001, except as outlined in paragraphs (d)(1) through (d)(3) of this section. 
The permittee is not required to be in compliance with 40 CFR Part 63, SubpartS upon 
issuance of this permit. (Paragraphs (d)(1) through (d)(3) may be found in the copy of 
Subpart S in Appendix F of this permit.) 

Permit Shield. 

29. Compliance with the conditions of this permit shall be deemed compliance with all 
applicable requirements, as of the date of permit issuance, included in and specifically 
identified in item A of this condition: 

A. The following have been specifically identified as applicable requirements based upon 
information submitted by the permittee in an application dated August 23, 1996. 

I SourceNo. I Regulation I Description I 
Facility 19 SIP 

Facility 26 Arkansas Title V regulations 

13 40 CFR Part 60, Subpart GG Standards of Performance for Stationary Gas Turbines 

12, 14, and 27 40 CFR Part 60, Subpart BB Standards of Performance for Kraft Pulp Mills 

B. The following requirements have been specifically identified as not applicable, based . 
upon information submitted by the permittee in an application dated August 23, 1996. 
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Description of Regulation Regulatory 
Citation 

NESHAP Subpart for Halogenated 40 CFRPart 
Solvent Cleaning 63, Subpart T 

Relaxed Compliance Orders 40 CFR Part 65 

Assessment and Collection of 40 CFR Part 66 
Noncompliance Penalties by EPA 

EPA Approval of State 40 CFR Part 67 
Noncompliance Penalty Programs 

Acid Rain Program 40 CFRParts 
72-78 

Affected 
Source 

Facility 

Facility 

Facility 

Facility 

Facility 

C. Nothing shall alter or affect the following: 

Provisions of Section 303 of the Clean Air Act; 

Basis for Determination 

This facility does not use halogenated 
solvents in the parts cleaning operations. 

This part includes specific EPA orders 
allowing designated sources to delay 

compliance with an otherwise applicable 
SIP requirement until a specific date. This 
facility is not included among the Arkansas 

sources listed in this part. 

This part imposes requirements only on 
sources of air pollution :which have 

received notices of noncompliance. This 
facility has received no such notices. 

This part does not impose requirements of 
sources. 

This facility is not currently subject to any 
acid rain requirements. 

The liability of an owner or operator for any violation of applicable requirements prior 
to or at the time of permit issuance; 

The applicable requirements of the acid rain program, consistent with Section 408(a) 
of the Clean Air Act; or 

The ability of the EPA to obtain information under Section 114 of the Clean Air Act. 

Title VI Provisions 

30. The permittee shall comply with the standards for labeling of products using ozone 
depleting substances pursuant to 40 CFR Part 82, Subpart E: 

A. All containers containing a class I or class II substance is stored or transported, all 
products containing a class I substance, and all products directly manufactured with a 
class I substance must bear the required warning statement if it is being introduced to 
interstate commerce pursuant to §82.1 06. 
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B. The placement of the required warning statement must comply with the requirements 

pursuant to §82.1 08. 

C. The form of the label bearing the required warning must comply with the 
requirements pursuant to §82.11 0. 

D. No person may modify, remove, or interfere with the required warning statement 

except as described in §82.112. 

31. The permittee shall comply with the standards forrecycling and emissions reduction 

pursuant to 40 CFR Part 82, Subpart F, except as provided for MVACs in Subpart B: 

A. Persons opening appliances for maintenance, service, repair, or disposal must comply 

with the required practices pursuant to §82.156. 

B. Equipment used during the maintenance, service, repair, or disposal of appliances 

must comply with the standards for recycling and recovery equipment pursuant to 

§82.158. 

C. Persons performing maintenance, service repair, or disposal of appliances must be 

certified by an approved technician certification program pursuant to §82.161. 

D. Persons disposing of small appliances, MV ACs, and MV AC-like appliances must 

comply with record keeping requirements pursuant to §82.166. ("MV AC-like 
appliance" as defined at §82.152.) 

E. Persons owning commercial or industrial process refrigeration equipment must 
comply with leak repair requirements pursuant to §82.156. 

F. Owners/operators of appliances normally containing 50 or more pounds of refrigerant 

must keep records of refrigerant purchased and added to such appliances pursuant to 

§82.166. 

32.. If the permittee manufactures, transforms, imports, or exports a class I or class II 

substance, the permittee is subject to all requirements as specified in 40 CFR Part 82, 

Subpart A, Production and Consumption Controls. 
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33. If the permittee performs a service on motor (fleet) vehicles when this service involves 
ozone-depleting substance refrigerant in the motor vehicle air conditioner (MV AC), the 
permittee is subject to all the applicable requirements as specified in 40 CFR part 82, 
Subpart B, Servicing of Motor Vehicle Air Conditioners. 

The term "motor vehicle" as used in Subpart B does not include a vehicle in which final 
assembly of the vehicle has not been completed. The term "MV AC" as used in Subpart B 
does not include the air-tight sealed refrigeration system used as refrigerated cargo, or 
systems used on passenger busses using HCFC-22 refrigerant. 

34. The permittee shall be allowed to switch from any ozone-depleting substance to any 
alternative that is listed in the Significant New Alternatives Program (SNAP) 
promulgated pursuant to 40 CFR Part 82, Subpart G, Significant New Alternatives Policy 
Program. 
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SECTION VII: GENERAL PROVISIONS 

I. Pursuant to 40 C.F.R. 70.6(b )(2), any terms or conditions included in this permit which 

specify and reference Arkansas Pollution Control & Ecology Commission Regulation 18 

or the Arkansas Water and Air Pollution Control Act (A.C.A. §8-4-101 et seq.) as the 
sole origin of and authority for the terms or conditions are not required under the Clean 
Air Act or any of its applicable requirements, and are not federally enforceable under the 
Clean Air Act. Arkansas Pollution Control & Ecology Commission Regulation 18 was 
adopted pursuant to the Arkansas Water and Air Pollution Control Act (A.C.A. §8-4-101 
et seq.). Any terms or conditions included in this permit which specify and reference 
Arkansas Pollution Control & Ecology Commission Regulation 18 or the Arkansas Water 
and Air Pollution Control Act (A.C.A. §8-4-101 et seq.) as the origin of and authority for 
the terms or conditions are enforceable under this Arkansas statute. 

2. Pursuant to 40 C.F.R. 70.6(a)(2) and §26.7 of the Regulations of the Arkansas Operating 
Air Permit Program (Regulation 26), this permit shall be valid for a period of five (5) 
years beginning on the date this permit becomes effective and ending five (5) years later. 

3. Pursuant to §26.4 of Regulation #26, it is the duty of the permittee to submit a complete 
application for permit renewal at least six ( 6) months prior to the date of permit 
expiration. Permit expiration terminates the permittee's right to operate unless a complete 
renewal application was submitted at least six ( 6) months prior to permit expiration, in 
which case the existing permit shall remain in effect until the Department takes final 
action on the renewal application. The Department will not necessarily notify the 
permittee when the. permit renewal application is due. 

4. Pursuant to 40 C.F.R. 70.6(a)(l)(ii) and §26.7 of Regulation #26, where an applicable 
requirement of the Clean Air Act, as amended, 42 U.S.C. 7401, et seq (Act) is more 
stringent than an applicable requirement of regulations promulgated under Title IV of the 
Act, both provisions are incorporated into the permit and shall be enforceable by the 
Director or Administrator. 

5. Pursuant to 40 C.F.R. 70.6(a)(3)(ii)(A) and §26.7 of Regulation #26, records of 
monitoring information required by this permit shall include the following: 

a. The date, place as defined in this permit, and time of sampling or measurements; 
b. The date(s) analyses were performed; 
c. The company or entity that performed the analyses; 
d. The analytical techniques or methods used; 
e. The results of such analyses; and 
f. The operating conditions existing at the time of sampling or measurement. 

161 



International Paper Company ~, 

CSN: 52-0013 Permit #:725-AOP-Rt~ 

6. Pursuant to 40 C.F.R. 70.6(a)(3)(ii)(B) and §26.7 of Regulation #26, records of all 
required monitoring data and support information shall be retained for a period of at least 
5 years from the, date of the monitoring sample, measurement, report, or application. 
Support information includes all calibration and maintenance records and all original 
strip-chart recordings for continuous monitoring instrumentation, and copies of all reports 
required by this permit. 

7. Pursuant to 40 C.F.R. 70.6(a)(3)(iii)(A) and §26.7 of Regulation #26, the permittee shall 
submit reports of all required monitoring every 6 months. All instances of deviations 
from permit requirements must be clearly identified in such reports. All required reports 
must be certified by a responsible official as defined in §26.2 of Regulation #26 and must 
be sent to the address below. 

Arkansas Department of Environmental Quality 
Air Division 
ATTN: Compliance Inspector Supervisor 
Post Office Box 8913 
Little Rock, AR 72219-8913 

8. Pursuant to 40 C.F.R. 70.6(a)(3)(iii)(B), §26.7 of Regulation #26, and §19.601 and 
§19.602 of Regulation #19, all deviations from permit requirements, including those 
attributable to upset conditions as defined in the permit shall be reported to the 
Department. An initial report shall be made to the Department by the next business day 
after discovery of the occurrence. The initial report may be made by telephone and shall 
include: 

a. The facility name and location, 
b. The process unit or emission source which is deviating from the permit limit, 
c. The permit limit, including the identification of pollutants, from which deviation 

occurs, 
d. The date and time the deviation started, 
e. The duration of the deviation, 
f. The average emissions during the deviation, 
g. The probable cause of such deviations, 
h. Any corrective actions or preventive measures taken or being taken to prevent such 

deviations in the future, and 
1. The name of the person submitting the report. 

A full report shall be made in writing to the Department within five ( 5) business days of 
discovery of the occurrence and shall include in addition to the information required by 
the initial report a schedule of actions to be taken to eliminate future occurrences and/or 

162 



International Paper Company 
"'i 

CSN: 52-0013 Permit #:725-AOP-Rt~ 

to minimize the amount by which the permit's limits are exceeded and to reduce the 

length of time for which said limits are exceeded. If the permittee wishes, they may 

submit a full report in writing (by facsimile, overnight courier, or other means) the next 

business day after discovery of the occurrence and such report will serve as both the 

initial report and full report. 

9. Pursuant to 40 C.P.R. 70.6(a)(5), §26.7 of Regulation #26, and A.C.A. §8-4-203 as 

referenced by A.C.A. §8-4-304 and §8-4-311, if any provision of the permit or the 

application thereof to any person or circumstance is held invalid, such invalidity shall not 

affect other provisions or applications hereof which can be given effect without the 

invalid provision or application, and to this end, provisions of this Regulation are 

declared to be separable and severable. 

10. Pursuant to 40 C.P.R. 70.6(a)(6)(i) and §26.7 of Regulation #26, the permittee must 

comply with all conditions of this Part 70 permit. Any permit noncompliance with 

applicable requirements as defined in Regulation #26 constitutes a violation of the Clean 

Air Act, as amended, 42 U.S.C. 7401, et seq. and is grounds for enforcement action; for 

permit termination: revocation and reissuance, or modification; or for denial of a permit 

renewal application. Any permit noncompliance with a state requirement constitutes a 

violation of the Arkansas Water and Air Pollution Control Act (A.C.A. §8-4-101 et seq.) 

and is also grounds for enforcement action; for permit termination, revocation and 

reissuance, or modification; or for denial of a permit renewal application. 

II. Pursuant to 40 C.P.R. 70.6(a)(6)(ii) and §26.7 of Regulation #26, it shall not be a defense 

for a permittee in an enforcement action that it would have been necessary to halt or 

reduce the permitted activity in order to maintain compliance with the conditions of this 

permit. 

12. Pursuant to 40 C.P.R. 70.6(a)(6)(iii) and §26.7 of Regulation #26, this permit may be 

modified, revoked, reopened, and reissued, or terminated for cause. The filing of a 

request by the permittee for a permit modification, revocation and reissuance, or 

termination, or of a notification of planned changes or anticipated noncompliance does 

not stay any permit condition. 

13. Pursuant to 40 C.P.R. 70.6(a)(6)(iv) and §26.7 of Regulation #26, this permit does not 

convey any property rights of any sort, or any exclusive privilege. 

14. Pursuant to 40 C.P.R. 70.6(a)(6)(v) and §26.7 of Regulation #26, the permittee shall 

furnish to the Director, within the time specified by the Director, any information that the 

Director may request in writing to determine whether cause exists for modifying, 

revoking and reissuing, or terminating the permit or to determine compliance with the 
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permit. Upon request, the permittee shall also furnish to the Director copies of records 
required to be kept by the permit. For information claimed to be confidential, the 
permittee may be required to furnish such records directly to the Administrator along with 
a claim of confidentiality. 

15. Pursuant to 40 C.F.R. 70.6(a)(7) and §26.7 of Regulation #26, the permittee shall pay all 
permit fees in accordance with the procedures established in Regulation #9. 

16. Pursuant to 40 C.F.R. 70.6(a)(8) and §26.7 of Regulation #26, no permit revision shall be 
required, under any approved economic incentives, marketable permits, emissions trading 
and other similar programs or processes for changes that are provided for elsewhere in 
this permit. 

17. Pursuant to 40 C.F.R. 70.6(a)(9)(i) and §26.7 of Regulation #26, if the permittee is 
allowed to operate under different operating scenarios, the permittee shall, 
contemporaneously with making a change from one operating scenario to another, record 
in a log at the permitted facility a record of the scenario under wliich the facility or source 
is operating. 

18. Pursuantto 40 C.F.R. 70.6(b) and §26.7 of Regulation #26, all terms and conditions in 
this permit, including any provisions designed to limit a source's potential to emit, are 
enforceable by the Administrator and citizens under the Act unless the Department has 
specifically designated as not being federally enforceable under the Act any terms and 
conditions included in the permit that are not required under the Act or under any of its 
applicable requirements. 

19. Pursuant to 40 C.F.R. 70.6(c)(1) and §26.7 of Regulation #26, any document (including 
reports) required by this permit shall contain a certification by a responsible official as 
defined in §26.2 of Regulation #26. 

20. Pursuant to 40 C.F.R. 70.6(c)(2) and §26.7 of Regulation #26, the permittee shall allow 
an authorized representative of the Department, upon presentation of credentials, to 
perform the following: 

a. Enter upon the permittee's premises where the permitted source is located or 
emissions-related activity is conducted, or where records must be kept under the 
conditions of this permit; 

b. Have access to and copy, at reasonable times, any records that must be kept under the 
conditions of this permit; 
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c. Inspect at reasonable times any facilities, equipment (including monitoring and air 
pollution control equipment), practices, or operations regulated or required under this 
permit; and 

d. As authorized by the Act, sample or monitor at reasonable times substances or 
parameters for the purpose of assuring compliance with this permit or applicable 
requirements. 

21. Pursuant to 40 C.F.R. 70.6(c)(S) and §26.7 of Regulation #26, the permittee shall submit 
a compliance certification with terms and conditions contained in the permit, including 
emission limitations, standards, or work practices. This compliance certification shall be 
submitted annually and shall be submitted to the Administrator as well as to the 
Department. The first report shall be due 30 days following the one-year anniversary of 
the issuance of this permit. All compliance certifications required by this permit shall 
include the following: 

a. The identification of each term or condition of the permit that is the basis of the 
certification; 

b. The compliance status; 
c. Whether compliance was continuous or intermittent; 
d. The method(s) used for determining the compliance status of the source, currently 

and over the reporting period established by the monitoring requirements of this 
permit; and 

e. Such other facts as the Department may require elsewhere in this permit or by 
§114(a)(3) and 504(b) of the Act. 

22. Pursuant to §26.7 of Regulation #26, nothing in this permit shall alter or affect the 
following: 

a. The provisions of Section 303 of the Act (emergency orders), including the authority 
of the Administrator under that section; 

b. The liability the permittee for any violation of applicable requirements prior to or at 
the time of permit issuance; 

c. The applicable requirements of the acid rain program, consistent with §408(a) of the 
Act; or 

d. The ability of EPA to obtain information from a source pursuant to §114 of the Act. 

23. Pursuant to A.C.A. §8-4-203 as referenced by §8-4-304 and §8-4-311, this permit 
authorizes only those pollutant emitting activities addressed herein. 
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Public Notice 

Pursuant to the Arkansas Operating Air Permit Program (Regulation #26) Section 6(b ), the Air 
Division of the Arkansas Department of Environmental Quality gives the following notice: 

Permit#725-AOP-R2 is the third operating permit issued to International Paper Company- Camden 
Mill (located at 1944 Adams Avenue in Camden, CSN: 52-0013) under Regulation 26. 
This modified permit is being issued to allow for the installation of a roundwood slasher at the 
woodyard. Permitted emissions will be increasing by 0.1 tons per year. An averaging time will not 
be specified in this permit for demonstrating compliance with the HAP emissions from the pulping 
process condensates. The permittee will now be required to demonstrate an appropriate averaging 
period prior to the effective date of the Cluster Rule. 

The application has been reviewed by the staff of the Department and has received the Department's 
tentative approval subject to the terms of this notice. 

Citizens wishing to examine the permit application and staff findings and recommendations may do 
so by contacting Suzanne Carswell, Information Officer. Citizens desiring technical information 
concerning the application or permit should contact Loretta Reiber, Engineer. Both Suzanne 
Carswell and Loretta Reiber can be reached at the Department's central office, 8001 National Drive, 
Little Rock, (501) 682-0744. 

Copies of the draft permit and permit application have been placed at the Public Library of Camden 
and Ouachita County, 120 Harrison A venue SW, Camden, Arkansas 71701. This information may 
be reviewed during the Department's normal business hours. 

Interested or affected persons may also submit written comments on the proposal to the Department 
at the above address - Attention: Rhonda Sharp. In order to be considered, the comments must be 
submitted within thirty (30) days of publication of this notice. Although the Department is not 
proposing to conduct a public hearing, one will be scheduled if significant comments on the permit 
provisions are received. If a hearing is scheduled, adequate public notice will be given in the 
newspaper oflargest circulation in the county in which the facility in question is, or will be, located. 

The Director shall make a final decision to issue or deny this application or to impose special 
conditions in accordance with Section 2.1 of the Arkansas Pollution Control and Ecology 
Commission's Administrative Procedures (Regulation #8). 

Dated this 

Randall Mathis 
Director 



ARKANSAS DEPARTMENT OF POLLUTION CONTROL AND ECOLOGY 

MAILING LIST 

The Arkansas Democrat-Gazette 
P.O. Box 2221 

Little Rock, Arkansas 72203-2221 
Attn: Legal Ad 

Camden-News 
P.O. Box 798 

Camden, Arkansas 71701-0798 
Attn: Legal Ad 

Honorable Chris Claybaker 
Mayor, City of Camden 

P.O. Box 278 
Camden, Arkansas 71701 

Honorable Mike Hesterly 
Ouachita County Judge 

Ouachita County Courthouse 
Town Square 

Camden, Arkansas 71701 

Public Library of Camden and Ouachita County 
120 Harrison Ave SW 

Camden, Arkansas 71701 

Ms. Jole Luehrs (6PD-R) 
U.S. Environmental Protection Agency 

Region VI 
1445 Ross Avenue 

Dallas, Texas 75202-2733 

Gustave A. Von Bodungen, Assistant Secretary 
Louisiana Department of Environmental Quality 

Office of Air Quality 
P.O. Box 82135 

Baton Rouge, Louisiana 70884-2135 

Russell Delezen 
Superintendent of Environmental Services 
International Paper Company Camden Mill 

1944 Adams Avenue 
Camden, Arkansas 71701 



CSN: 52-0013 

OPERATING PERMIT APPLICATION FORM 
GENERAL INFORMATION 

Date: January 14. 2000 

Facility Name: International Paper Company 

Physical Address or Location: 1944 Adams Avenue 

City, County, State, Zip: Camden, Ouachita, Arkansas 71701 

Contact Name and Position: Russell Delezen, Superintendent of Enviromnental Services 

Phone and Fax Numbers: 870-231-2251 870-231-2396 

Organization Name: Same as above 

Mailing Address: 

City, State, Zip: 

Contact Name and Position: 

Phone and Fax Numbers: 

ii\);{ '";····:·· .. .·· .. ·•·· .... ··. 3. ~QICE ~ILJNG INFQRMlTION ••••••••• 
··•·· 
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Organization Name: Same as above 

Mailing Address: 

City, State, Zip: 

Contact Name and Position: 

Phone and Fax Numbers: 

Organization Name: Same as above 

Mailing Address: n ?lnJr2fl\lnl:c 

City, State, Zip: 1 u. .· !Jlli 2. 0 m·O 

Contact Name and Position: trO Lfll L,l I U I t, 

Phone and Fax Numbers: 



CSN: 52-0013 Date: January 14. 2000 

GENERAL INFORMATION (CONT'D) 

5. SIC Code (if known): 2611. 2621 

6. Type of Facility: Pulp and Paper Mill 
(Example: kraft paper mill, wood furniture mfg., asphalt plant) 

7. Type Of Permit Application (check one): 

0 Initial Permit for New Facility Ifthe CSN is not known, list the County location: ____ _ 

0 Initial Permit for Existing Facility List permit # for any current air permits: ____ _ 

0 Significant Modification List current permit #: -------

~ Minor Modification List current permit#: 725-AOP-RO 

0 Renewal of Existing Permit List current permit # and expiration date: -------

0 Administrative Amendment List current permit #: ------

8. Expected Date of Commencement of Construction or Reconstruction:.~A'-*pr,_,i,_l _,_20,0.,0"------

Expected Date of Completion of Construction or Reconstruction: ___ A'-'l'p'-'ri"-1 _,_2""00,_1.__ __ _ 

Anticipated Date of Operation: ______________ .l:.A:!1!!.r!!il.62~0!l.01L-__ 

9. Neighboring States Within 50 Miles of the permitted facility 

(check all that apply): 

0 Texas 0 Tennessee 

0 Oklahoma 0 Mississippi 

0 Missouri ~ Louisiana 

0 Kentucky 

D Kansas 



' . 

10. Will the facility engage in construction, reconstruction, or modification 
that will require a PSD application? 

11. Will the facility engage in construction or reconstruction that will require 
a 112(g) application? 

12. Does the facility have any air conditioners or refrigeration equipment 
that uses CFCs, HCFs or other ozone depleting substances? 

13. Does the air conditioner or refrigeration equipment contain a 
refrigeration charge greater than 50 pounds per unit? 

14. Do facility personnel maintain, service, repair or dispose of any motor 
vehicle air conditioners or appliances (as defined in 40 CFR 82.152)? 

15. Is the facility subject to the Accidental Release Prevention requirements 
of §112(r)? (If yes, please contact the Department to receive a copy of 
the 112(r) Supplement.) 

Yes No 



ORGANIZATIONAL STATUS OF APPLICANT 

Please check the box which appropriately describes the legal· organization of the applicant. 

Solely Owned Proprietorship D Corporation ~ 
General Partnership D Joint Venture D 
Limited Partnership D Government Entity D 

OTHER D Please Specify: 

If the applicant is corporation, indicate if it is a domestic (Arkansas) corporation or a foreign 

(chartered outside of Arkansas) corporation. 

Domestic D Foreign ~ 

If the applicant is a corporation is it currently registered to do business with the Arkansas 
Secretary of State? 

YES~ NOD 
(Please note, no permit will be issued to a corporation until the proper documents have been 

filed with the Secretary of State. Also, note that the name of the applicant must be identical to 

the name of the registered corporation.) 

If the applicant is organized as a partnership then list the names and addresses of all partners 

involved. 

Attach an additional sheet if necessary 

If the applicant is organized as a joint venture list the names and addresses of all of the 

principals involved: 

Attach an additional sheet if necessary 



CERTIFICATION OF APPLICATION 

"Responsible official" means one of the following: 

I) For a corporation: a president, secretary, treasurer, or vice-president of the corporation in charge of a 
principal business function, or any other person who performs similar policy or decision-making 
functions for the corporation, or a duly authorized representative of such person if the representative is 
responsible for the overall operation of one or more manufacturing, production, or operating facilities 

applying for or subject to a permit and either: 

(i) the facilities employ more than 250 persons or have gross annual sales or expenditures exceeding $25 
million (in second quarter 1980 dollars); or 

(ii) the delegation of authority to such representative is approved in advance by the permitting authority; 

(2) For a partnership or sole proprietorship: a general partner or the proprietor, respectively; 

(3) For a municipality, State, Federal, or other public agency: either a principal executive officer or ranking 

elected official. For the purposes of this part, a principal executive officer of a Federal agency includes 
the chief executive officer having responsibility for the overall operations of a principal geographic unit 
of the agency (e.g., a Regional Administrator of EPA). 

I certify under penalty of law that this application and all attachments were prepared under my direction or 

supervision in accordance with a system designed to assure that qualified personnel properly gather and 
evaluate the information submitted. Based on my inquiry of the person or persons who manage the system,. or 
those persons directly responsible for gathering the information, the information submitted is, to the best of my 
knowledge and belief, true, accurate, and complete. I am aware that there are significant penalties for 

submitting false information, including the possibility of fme and imprisonment for knowing violations. 

Brett Mosley Mill Manager 
typed/printed name of responsible official title 

· Jennifer Landes GBM' & Associates 
typed/printed name of person preparing application firm or company 

219 Brown Lane 501-847-7077 .· . 

address of preparer's firm . telephone number (including area code) 



CERTIFICATION OF COMPLIANCE 

"Responsible official" means one of the following: 

1) For a corporation: a president, secretary, treasurer, or vice-president of the corporation in charge of a 
principal business function, or any other person who performs similar policy or decision-making 
functions for the corporation, or a duly authorized representative of such person if the representative is 
responsible for the overall operation of one or more manufacturing, production, or operating facilities 
applying for or subject to a permit and either: 

(i) the facilities employ more than 250 persons or have gross annual sales or expenditures exceeding $25 
million (in second quarter 1980 dollars); or 

(ii) the delegation of authority to such representative is approved in advance by the permitting authority; 

(2) For a partnership or sole proprietorship: a general partner or the proprietor, respectively; 

(3) For a municipality, State, Federal, or other public agency: either a principal executive officer or ranking 
elected official. For the purposes of this part, a principal executive officer of a Federal agency includes 
the chief executive officer having responsibility for the overall operations of a principal geographic unit 
of the agency (e.g., a Regional Administrator of EPA). 

I certify that this facility is in compliance with all applicable requirements of the Act or the compliance 
schedule submitted with this application, including any applicable enhanced monitoring and compliance 
certification requirements. The methods used for determining compliance, including a description of 
monitoring, recordkeeping, and reporting requirements and test methods, are attached to this form. A schedule 
for submission of compliance certifications during the permit term (no ·less frequently than annually) is 
attached. These attachments were prepared under my direction or supervision in accordance with a system 
designed to assure that qualified personnel properly gather and evaluate the information submitted. Based on 
my inquiry of the person or persons who manage the system, or those personi directly responsible for 
gathering the information, the information submitted is, to the best of my knowledge and belief, true, accurate, 
and complete. I am aware that there are significant penalties for submitting false information, including the 
possibility of fme and ill!prisonment for knowing violations. 

Brett Mosley Mill Manager 
typed/printed name of responsible official title 



STATE OF ARKANSAS 
DEPARTMENT OF POLLUTION CONTROL AND ECOLOGY 

8001 NATIONAL DRIVE, P .0. BOX 8913 
LITTLE ROCK, ARKANSAS 72219-8913 

PHONE: (501) 682-0744 
FAX: (501) 682-0753 

December 17, 1998 

Ms. Jole Luehrs (6PD-R) 
U.S. Environmental Protection Agency 

Region VI 
1445 Ross Avenue , 
Dallas, Texas 75202-2733 

RE: Proposed Operating Permit 
v.,:rn:~ematiorii\IcP~i1er£!ol:D.pany 
~~~r':irit'N~.; 72.5:XoP~Ro ~, 

CSN: 52-0013 

Dear Ms. Luehrs: 

Please fmd enclosed a copy of the ~~!iJll~amd request for public comment 

for the referenced facility. A copy of the c())npllete permit application will be provided upon 

request. 

Written comments on the proposed permit should be, submitted to the Arkansas Department of 

Pollution Control and Ecology, Air Division, Post Office Box 8913, Little Rock, Arkansas 

72219-8913. If you have any questions please feel free to contact me at (501) 682-0730. 

'~t' ~ 
\'.....a.... Keith A. Mic aels 
~' Chief, Air Division 

Enclosures Draft Permit 
Application 
Public Notice 

6? 



Public Notice 

Pursuant to the Arkansas Operating Air Permit Program (Regulation #26) Section 6(b ), the Air 
Division of the Arkansas Department of Pollution Control and Ecology gives the following notice: 

.Pe:nYt #725-AOP-RO is the first operating permit is~ued to,IntKll!£\!i.Rn.eil,'M?.~r Cq_mpany ~C~d~u,,... 
·~located at 1944 Adams A venue) under RegulatiOn 26. Several sources are bemg deleted m th1s 

permit due to the removal of the bag plant. One source is being added to the permit. This is a 
package boiler which will be brought on site whenever another boiler will be down for an extended 
period of time for maintenance. Several sources which were not previously permitted will now be 
permitted. HAP emissions from several sources will now be permitted. Also, permitted emissions 

. from several sources permitted under 725-AR-2 are increasing due to a change in the method of 
calculating the emissions. 

The application has been reviewed by the staff of the Department and has received the Department's 
tentative approval subject to the terms of this notice. 

Citizens wishing to examine the permit application and staff findings and recommendations may do 
so by contacting Rhonda Sharp, Information Officer. Citizens desiring technical information 
concerning the application or permit should contact Loretta Reiber, Engineer. Both Rhonda Sharp 
and Loretta Reiber can be reached at the Department's central office, 8001 National Drive, Little 
Rock, (501) 682-0744. 

Copies of the draft permit and permit application have been placed at the Public Library of Camden 
and Ouachita County, 120 Harrison Avenue SW, Camden, Arkansas 71701. This information may 
be reviewed during the Department's normal business hours. 

Interested or affected persons may also submit written comments on the proposal to the Department 
at the above address - Attention: Rhonda Sharp. In order to be considered, the comments must be 
submitted within thirty (30) days of publication ofthis notice. Although the Department is not 
proposing to conduct a public hearing, one will be scheduled if significant comments on the permit 
provisions are received. If a hearing is scheduled, adequate public notice will be given in the 
newspaper oflargest circulation in the county in which the facility in question is, or will be, located. 

The Director shall make a final decision to issue or deny this application or to impose special 
conditions in accordance with Section 2. I of the Arkansas Pollution Control and Ecology 
Commission's Administrative Procedures (Regulation #8). 

Dated this 

Randall Mathis 
Director 

l 
I 



ARKANSAS DEPARTMENT OF POLLUTION CONTROL AND ECOLOGY 

MAILING LIST 

The Arkansas Democrat-Gazette 
P.O. Box 2221 

Little Rock, Arkansas 72203-2221 
Attn: Legal Ad 

Camden News 
P.O. Box 798 

Camden, Arkansas 71701-0798 
Attn: Legal Ad 

Honorable Chris Claybaker 
Mayor, City of Camden 

P.O. Box278 
Camden, Arkansas 71701 

Honorable Mike Hesterly 
Ouachita County Judge 

Ouachita County Courthouse 
Camden, Arkansas 71701 

Public Library of Camden and Ouachita County 
120 Harrison Avenue 

Camden, Arkansas 71701 

Ms. Jole Luehrs (6PD-R) 
U.S. Enviromnental Protection Agency 

Region VI 
1445 Ross Avenue 

Dallas, Texas 75202-2733 

Gus Bon Dodungen, Assistant Secretary 
Louisiana Department of Enviromnental Quality 

Office of Air Quality 
P.O. Box 82135 

Baton Rouge, Louisiana 70884-2135 

Russell Delezen 
International Paper Company 

1944 Adams Avenue 
Camden, Arkansas 71701 
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1. FACllJTY PHYSICAL INFORMATION 

Facility Name: . lnternatioiliiLP3. · .. r C · m • an ; 
;,;.a;il!;\f;:Jcc?;•·••;.;;M• •••• .. I?« •.. ·· W. · p ·.• ·.· Y..• 

Physical Address or 1944 Adams Avenue 
Location: 

City, County, State, Zip: Camden, Ouachita,(Arkansas 71701 

Contact Name and Phone #: Russell Delezen (501) 231-4321 

...•. ·.·········.· ·'····· ·····.· .. . . : . :. . .... 2. FACILITY MAILING INFORMATION 

Organization Name: International Paper Company 

Mailing Address or 1944 Adams Avenue 
P.O. Box: 

City, State, Zip: Camden, Arkansas 71701 

Contact Name and Phone #: Russell Delezen (501) 231-4321 
-

INVOICE MAILING 

Organization Name: International Paper Company 

Mailing Address or 1944 Adams Avenue 
P.O. Box: 

City, State, Zip: Camden, Arkansas 71701 

Contact Name and Phone#: Russell Delezen (501) 231-4321 

. 
. .. • ... · ········· ·· .. 

. ;····.·········.~·;_;;;;~:i i ............... ·········•··•······ 

Organization Name: International Paper Company 

Mailing Address or 1944 Adams Avenue 
P.O. Box: 

City, State, Zip: Camden, Arkansas 71701 

Contact Name and Phone#: Russell Delezen (501) 231-4321 

.. ( 
) 



0 .. . 
CSN: 520013 Date: Au211st 22. 1996 

GENERAL INFORMATION (CONT'D) 

5. SIC Code (if known): 2611 & 2621 

6. Type of Facility·: l ~,._.._Pu,..l~p_..a....,nd......._Pa~pe""'-r ...,.M .... i!L.i..l-J\'-----------
xample: kraft paper mill1wood furniture mfg., asphalt plant) 

7. Type Of Permit Application (check one): 

Initial Permit for New Facility If the CSN is not known, list the County location: __ _ 

Initial Permit for Existing Facility List permit# for any cumru air permits: 725-AR-2 

Significant Modification 

Minor Modification 

Renewal of Existing Permit 

Administrative Amendment 

List current permit#: ------

List current permit#: ------

List current permit # and expiration date: -----

List current permit #: ------

8. Proposed Construction Date: ______ ll.CJ~-----
( . . Proposed Operation Date: 

9. Neighboring States Within 50 Miles of the permitted facility 
(check all that apply): 

Texas 

Olclahoma 

Missouri 

Tennessee 

Mississippi 

Louisiana 

10. Does the facility have any air conditioners or refrigeration 
equipment that uses CFCs, HCFs or other ozone depleting 
substances? 

11. Does the air conditioner or refrigeration equipment cpntain a 
refrigeration charge greater than 50 pounds per unit? 

12. Do facility personnel maintain, service, repair or dispose of any 
motor vehicle air conditioners or appliances (as defined in 40 CFR 
82.152)? 

13. Is the facility subject to the Accidental Release Prevention 
requirements of §112(r)? 

Yes No 

~D 
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ORGANIZATIONAL STATUS OF APPLICANT 

Please check the box which appropriately describes the legal organization of the applicant. 

Solely Owned Proprietorship 

General Partnership 

Limited Partnership 

OTHER Please Specify: 

Corporation 

Joint Venture 

Government Entity 

If the applicant is corporation, indicate if it is a domestic (Arkansas) corporation or a foreign 

(chartered outside of Arkansas) corporation. 

Domestic D Foreign 0 
If the applicant is a corporation is it currently registered to do business with the Arkansas 

Secretary of State? 

YEs0 
(Please note, no permit will be issued to a corporation until the proper documents have been filed 

with the Secretary of State. Also, note that the name of the applicant must be identical to the 

name of the registered corporation.) 

If the applicant is organized as a partnership then list the names and addresses of all partners 

involved. 

Attach an additional sheet if necessary 

If the applicant is organized as a joint venture list the names and addresses of all of the 

principals involved: 

Attach an additional sheet if necessary 



CER'I'IF'ICATION OF APPLICATION 

c-:) "Responsible official" means one of the following: 

( 

( 

I) For a corporation: a president, secretary, treasurer, or vice-president of the corporation in charge of a 
principal business function, or any other person who performs similar policy or decision-making functions 
for the corporation, or a duly authorized representative of such person if the representative is responsible 
for the overall operation of one or more manufacturing, production, or operating facilities applying for or 
subject to a permit and either: 

(i) the facilities employ more than 250 persons or have gross annual sales or expenditures exceeding $25 
million (in second quarter 1980 dollars); or 

(ii) the delegation of authority to such representative is approved in advance by the permitting authority; 

(2) For a partnership or sole proprietorship: a general partner or the proprietor, respectively; 

(3) For a municipality, State, Federal, or other public agency: either a principal executive officer or ranking 
elected official. For the purposes of this part, a principal executive officer of a Federal agency includes the 
chief executive officer having responsibility for the overall operations of a principal geographic unit of the 
agency (e.g., a Regional Administrator of EPA). 

·r certifY under penalty of law that this application and all attachments were prepared under my direction or 
.supervision in accordance with a system designed to assure that qualified personnel properly gather and ~aluate 
the information submitted. Based on my inquiry of the person or persons who manage the system, or those 
per5ons directly responsible for gathering the information, the information submitted is, to the best of my 
kno\Vledge and belief, true, accurate, and complete. I am aware that there are significant·penalties for submitting·! 
fld~e information; inCluding the possibility of fine and imprisonment for knowing violations. · · 

Jeffery Grierson Packaging Plant Manager 
title 

date 

Arthur D Schatz Parsons Engineering Science, Tnc. 
typed/printed name ofperson preparing application fmn or company · 

· Prudential Center, BoS(on MA 02199-7697 (6!D 859-2497 
. address ofpreparer'sfmn telephone number (including~ code) 

PLEASE REFER TO COVER LETTER 



·.CERTIFICATION OF COMPLIANCE 

c::::•: "Responsible official" means one of the following: 

( 

1) For a corporation: a president, secretary, treasurer, or vice-president of the corporation in charge of a 
principal business function, or any other person who performs similar policy or decision-making functions 
for the corporation, or a duly authorized representative of such person if the representative is responsible 
for the overall operation of one or more manufacturing, production, or operating facilities applying for or 
subject to a permit and either: 

(2) 

(3) 

(i) the facilities employ more than 250 persons or have gross annual sales or expenditures exceeding $25 
million (in second quarter 1980 dollars); or 

(ii) the delegation of authority to such representative is approved in advance by the permitting authority; 

For a partnership or sole proprietorship: a general partner or the proprietor, respectively; · 

For a municipality, State, Federal, or other public agency: either a principal executive officer or ranking 
elected official. For the purposes of this part, a principal executive officer of a Federal agency includes the 
chief executive officer having responsibility for the overall operations of a principal geographic unit of the · 
agency (e.g., a Regional Administrator of EPA). 

I certifjr under penalty oflaw that this facility is in compliance with all applicable requiremenis of the Act, 
uicluding any applicable enhanced monitoring and compliance certification requirements. The methods used for 
detennining compliance, including a description of monitoring, recordkeeping, and reporting requirements and 
testmethods, are attached to this form. A schedule for submission of compliance certifications during the permit 
term (no less frequently than annually) is attached. These attachments were prepared.undermydirection or 

· silpervision in accordance with a system designed to assure that qualified personnel properly gather and evaluate · 
the information submitted. Based on my inquiry of the person or persoiJs who manage the system,. or those 
persons directly responsible for gathering the information, the information submittedis, to the best of my 
knowledge and belief, true, accurate, and complete. I am aware that there are significant penalties for submitting 
false information, including the possibility of tine and imprisonment for knowing violations, 

Jeffery Grierson Packaging Plant ManaW· 
· .. typed/printed name of responsible official 

\1L9···~ 
title 

date signature of responsible official 

PLEASE REFER TO COVERLETTER 
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CERTIFICATION OF COMPLIANCE 

"Responsible official" means one of the following: 

I) For a corporation: a president, secretary, treasurer, or vice-president of the corporation in charge of a 

principal business function, or any other person who performs similar policy or decision-making functions 

for the corporation, or a duly authorized representative of such person if the representative is responsible 

for the overall operation of one or more manufacturing, production, or operating facilities applying for or . 

subject to a permit and either: 

(i) the filcilities employ more than 250 persons or have gross annual sales or expenditures exceeding $25 

million (in second quarter 1980 dollars); or 

(ii) the delegation of authority to such representative is approved in advance by the permitting authority; 

(2) For a partnership or sole proprietorship: a general partner or the proprietor, respectively; 

(3) For a municipality, State, Federal, or other public agency: either a principal executive officer or ranking 

elected official. For the purposes of this part, a principal executive officer of a Federal agency includes the 

chief executive officer having responsibility for the overall operations of a principal geographic unit of the 

agency (e.g., a Regional Administrator of EPA). 

[certifY under penalty of law that this facility is in compliance with all applicable requirements of the Act, 

including any applicable enhanced monitoring and compliance certification requirements. The methods used for • 

determining compliance, including a description of monitoring, recordkeeping, and reporting requirements and 

test methods, are. attached to this form. A schedule for submission of compliance certifications during the permit 

tenn (no less frequently than annually) is attached. These attachments were prepared undermy direction or 

supervision in accordance with a system designed to assure that qualified perso.nnel properly gather and evaluate 

the information submitted. Based on my inquiry of the personor persons who manage the system, or those · 

peJ'Sonsdirectly responsible for gathering the information, the information submitted is, to the best of my . ·. 

!Oiowledge and belief, .true; accurate; and.complete. I am aware that there are significanqienalties for submitting 

falseiilformation, including the possibility of floe and imprisonment for knowing violations. 

C~lvill· Staudt Mill Mapager 

· typed/printed name of responsible official title 

siL&~ date . . . · 

PLEASE REFER TO COVER LETTER 
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CERTIFICATION OF APPLICATION 

"Responsible official" means one of the following: 

I) For a corporation: a president, secretary, treasurer, or vice-president of the corporation in charge of a 
principal business function, or any other person who performs similar policy or decision-making functions 
for the corporation, or a duly authorized representative of such person if the representative is responsible 
for the overall operation of one or more manufacturing, production, or operating facilities applying for or 
subject to a permit and either: 

(i) the facilities employ more than 250 persons or have gross annual sales or expenditures exceeding $25 

million (in second quarter 1980 dollars); or 

(ii) the delegation of authority to such representative is approved in advance by the permitting authority; 

(2) For a partnership or sole proprietorship: a general partner or the proprietor, respectively; 

(3) For a municipality, State, Federal, or other public agency: either a principal executive officer or ranking 
elected officiaL For the purposes of this part, a principal executive officer of a Federal agency includes the 
chief executive officer having responsibility for the overall operations of a principal geographic unit of the 
agency (e.g., a Regional Administrator of EPA). 

I certify under penalty of law that this application arid all attachments were prepared under my direction or 
supervision in accordance with a system· designed. to assure that qualified personnel properly gather and evaluate 
the illformation submitted. Based on my inquiry ofthe person or persons who manage the system, or those 
persci!JS directly responsible for gathering the information, the information submitted is, to the best ofmy .·.. .. 
knowledge and belief, true, accurate, and complete ... I am aware that there are significant penalties for submitting 
false information, including the possibility of fine and imprisonmentfor knowing violationS: .. . . . . . 

. Calyjn Staudt 
. · ~d/l'rinted nante of responsible official 

~;:a&.xe~b~Jr 

Arthur D. Schatz 
typed/printed name of person preparing application 

\ ~:entia!CenterBoston. MA02199-7697 

address ofprepim:r's frrm 

title 

date 

PLEASE REFER TO COVER LETTER 



STATE OF ARKANSAS 

DEPARTMENT OF POLLUTION CONTROL AND ECOLOGY 
8001 NATIONAL DRIVE, P.O. SOX 8913 
LITTLE ROCK, ARKANSAS 72219·8913 

FEDERAL E.I.N. 71-0388878 PHONE: (501) 682-0744 

INVOICE 

Primary No. 
EiiV SERVICES 

Secondary No. IP Cnt!DEN 
PO BOX 19H 
CAMDEN, ,o,R 71701-0009 

D2c~ 811led: December 15, 1998 

If you 11ave any guest!o~s. plea~e cu~cact LufiETTA fiSIBER 501-6e2-u·;~~ 

-------------------------------------------------------------------------------. 
CS!i: S~-0013 ·rota! c!~e tn1s lCVOlce: ! c~ 

PLEASE: Make check or money order payable to ADPC&E. Return yellow copy with payment (mark any changes on the yellow copy). 

Write Primary Invoice Number (shown at right of address box) on your check. Make your check for the amount of this invoice only. 

DO NOT combine this payment With any other fees or payments due to AOPC&E. Mail to ADPC&E at above address. marked 
"AT'T .. I • .,.,,.,..,,.,,....,..._,....,.. ... ,,....,., 

. 
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DRAFT OPERATING .. 
AIR PERMIT 

Pursuant to the Regulations of the Arkansas Operating Air Permit Program, Regulation #26: 

Permit#: 725-AOP-RO 

IS ISSUED TO: 

International Paper Company 
1944 Adams A venue 
Camden, AR 71701 

Ouachita County 
CSN:52-001J 

r 

THIS PERMIT AUTHORIZES THE ABOVE REFERENCED PERMITTEE TO INSTALL, 
OPERATE, AND MAINTAIN THE EQUIPMENT AND EMISSION UNITS DESCRIBED IN 
THE PERMIT APPLICATION AND ON THE FOLLOWING PAGES. THIS PERMIT IS 
VALID BETWEEN: 

and 

AND IS SUBJECT TO ALL LIMITS AND CONDITIONS CONTAINED HEREIN. 

Signed: 

Keith A. Michaels Date 



!I 
'i 
'\ 
I' ! 

,, 

.I 

SECTION I: FACILITY INFORMATION 

PERMITTEE: International Paper Company 
CSN: 52-0013 

PERMIT NUMBER: 725-AOP-RO 

FACILITY MAILING ADDRESS: 1944 Adams A venue 
Camden, AR 71701 

PHYSICAL LOCATION: 1944 Adams A venue 
Camden, AR 71701 

COUNTY: Ouachita 

CONTACT POSITION: Russell De1ezen 
TELEPHONE NUMBER: 870-231-2251 

REVIEWING ENGINEER: Loretta Reiber 

UTM North-South (X): 3711.5 
UTM East-West (Y): 516.5 

2 



International Paper Company 
CSN: 52-0013 Permit #:725-AOP-RO 

SECTION II: INTRODUCTION 

International Paper Company owns and operates a facility in Camden which produces a variety of 

unbleached papers and linerboard. The primary Standardindustrial Classification Code (SIC) for 

this facility is 2631. This permit will continue to classifY this facility as a major source of criteria 

pollutant emissions (with the exception of lead) with respect to Title V and 40 CFR 52.21. 

Wood is accepted in either chip or log form. Logs are debarked, chipped, and screened prior to 

storage in the chip silos. Chips are conveyed to the pulp mill, cooked in a continuous digester, 

washed, stored, and transferred to the paper mill where they are refined. Recycled fiber is also 

produced from a post consumer recycle plant. Recycled fiber, virgin fiber, chemicals, and dyes 

form the feedstock for the three paper machines. The final paper product is trimmed, wound 

onto rolls, and prepared for shipment off site. 

Weak black liquor from the pulp mill is concentrated in an evaporation system prior to 

combustion in one of the three recovery boilers. These boilers recover the spent cooking 

chemicals as green liquor. Energy from liquor combustion is captured to generate steam for mill 

use. 

The green liquor is reacted with lime in the caustic and lime recovery area and clarified to 

produce white liquor. The lime mud from the clarifier is recovered, calcined in a lime kiln, and 

reused. Ancillary systems include the bark boiler and the two power boilers which provide 

supplemental plant-wide steam, two steam turbines, a gas turbine generator equipped with a heat 

recovery steam generator (HRSG), a wastewater treatment system, an electrical distribution 

system, maintenance areas, and laboratories. 

Permit #725-AOP-RO is the first operating permit issued to International Paper Company

Camden Mill under Regulation 26. Several sources are being deleted in this permit due to the 

removal of the bag plant. Several sources which have been in operation at this facility for some 

time will be permitted for the first time. Two new sources are also being added. The two new 

sources are a package boiler which will be brought on site whenever another boiler will be down 

for an extended period of time and a baghouse to control the particulate matter emissions from 

the lime handling operations. In addition to several additional sources now being permitted, non

criteria pollutants will also be quantified. Permitted emissions from several sources are 

increasing. This is due to a change in the method of calculation and not a change in the method 

of operation. · 

3 



International Paper Company 
CSN: 52-0013 Permit #:725-AOP-RO 

All of the hourly emission rates for this facility were based upon the maximum capacity of the 
equipment. CEMs as required by §19.8 of Regulation 19 will show compliance with the 
permitted emission rates for total r.educed sulfur from several pieces of equipment. There are no 
additional requirements for demonstrating compliance with the short term emission rates in this 
permit. Compliance with the annual emission rates will be demonstrated through several record 
keeping requirements. These specific conditions are specified for each set of emission rates in 
this permit. All of the records are to be kept on a twelve month rolling average so that 
compliance may be demonstrated for any twelve month period. · 

Following are a table of the facility wide emissions of federally regulated pollutants and a table 
of the facility wide non-criteria pollutant emissions. Specific unit information may be located 

·using the indicated cross reference pages in the first table . 
. 

EMISSION SUMMARY FOR CRITERIA POLLUTANTS 

Source Description Pollutant Emission Rates Cross 
No. Reference 

lblhr tpy Page 

PM 547.2 2068.2 NIA 
Total Allowable Emissions 

PM10 284.5 1143.7 

S02 3629.7 2601.3 

voc 1137.9 4743.9 

co 1834.4 7046.7 

NOX 1035.2 2433.6 
. 

Pb 1.21 4.60 

TRS 160.9 657.4 

H7S 13.6 58.0 

4 



International Paper Company 
CSN: 52-0013 Permit #:725-AOP-RO 

EMISSION SUMMARY FOR CRITERIA POLLUTANTS 

Source Description Pollutant Emission Rates Cross 

No. Reference 
lb/hr tpy Page 

01 Bark Boiler PM 76.7 329.2 98 

PMIO 62.5 274.3 

S02 706.5 22.3 

voc 28.0 122.7 

co 619.0 2711.1 

NOX 110.0 482.8 

Ph 0.05 0.01 

02 Slaker Vent Scrubber PM 5.0 21.9 81 

PMIO 5.0 21.9 

voc 3.3 14.4 

TRS 0.1 0.2 

03 Lime Kiln PM 70.0 306.6 76 

PMIO 34.9 152.9 

S0
2 

· 17.4 76.3 

voc 11.2 49.0 I 

co 35.0 153.3 

NOX 44.8 196.0 

Pb 1.10 4.50 

TRS 7.4 32.6 

H2S 1.9 8.3 

5 



International Paper Company 
CSN: 52-0013 Permit #:725-AOP-RO 

EMISSION SUMMARY FOR CRITERIA POLLUTANTS 

Source Description Pollutant Emission Rates Cross 
No. Reference 

lb/hr tpy Page 

04105 Recovery Boiler #I PM 200.0 876.3 47 

PMIO 77.6 340.2 

S02 1318.8 1160.6 

voc 73.2 320.6 

co 412.6 1810.0 

NOX 192.0 401.6 

Pb 0.02 0.04 

TRS 31.8 140.6 -
06 Recovery Boiler #2 PM 75.0 307.0 54 

and#3 
' PMIO 29.1 12.7.5 '.l, 

S02 1507.2 I 066.1 

voc 167.8 735.8 

co 454.0 1991.6 

NOX 242.0 701.9 

Pb 0.01 0.02 

TRS 37.2 163.9 

6 



International Paper Company 
CSN: 52-0013 Permit #:725-AOP-RO 

EMISSION SUMMARY FOR CRITERIA POLLUTANTS 

Source Description Pollutant Emission Rates Cross 

No. Reference 
lblhr tpy Page 

07 Smelt Dissolving PM 25.0 110.0 61 
Tank#! 

PMIO 25.0 110.0 

so2 7.5 32.9 

voc 28.0 122.3 

NOX 12.9 56.7 

Pb O.ol 0.01 

TRS 1.5 6.6 

08 Smelt Dissolving PM 8.4 76.3* 65 --Tank#2 
PMIO 8.4 76.3* 

so2 3:6 29.5* ' ~.:·, .. 

voc 13.6 115.5* 

NOX 6.1 51.0* 

Pb O.ol 0.02* 

TRS 0.7 5.8* 

09 Smelt Dissolving PM 9.0 76.3* 65 
Tank #3 

PMIO 9.0 76.3* 

S02 3.2 29.5* 

voc 12.2 115.5* 

NOX 5.5 51.0* 

Pb 0.01 0.02* 

TRS 0.6 5.8* 

7 



International Paper Company 
CSN: 52-0013 Permit #:725-AOP-RO 

EMISSION SUMMARY FOR CRITERIA POLLUTANTS 

Source Description Pollutant Emission Rates Cross 
No. Reference 

lblhr tpy Page 

10 Auxiliary Power This source is no longer in service. 
Boiler #1 

11 Auxiliary Power This source is no longer in service. 
Boiler #2 

12 NCG Incinerator PM 0.2 0.9 90 

PMIO 0.2 0.9 

so, 0.9 4.1 

voc 4.0 17.3 

co 9.4 41.1 

NOX 7.3 32.1 

TRS 0.1 0.1 

13 Cogeneration Unit PM 5.6 24.6 94 

PMIO 5.6 24.6 

so, 0.4 1.5. 

voc 2.8 12.1 

co 51.6 226.2. 

NOX 93.3 408.8 

8 



International Paper Company 
CSN: 52-0013 Permit #:725-AOP-RO 

EMISSION SUMMARY FOR CRITERIA POLLUTANTS 

Source Description Pollutant Emission Rates Cross 

No. Reference 
lblhr tpy Page 

14 NCG Back-Up Flare PM 0.2 0.9 90 

PMIO 0.2 0.9 

so, 45.0 205.0 

voc 0.7 3.1 

co 9.4 41.1 

NOX 7.3 32.1 

TRS 0.1 0.1 

15 Brown Stock Washers voc 266.1 1165.3 29 

TRS 45.7 200.3 

H2S 0.8 3.3 

16 Aeration Stabilization voc 10.0 43.8 115 

Basin and Process 
Sewers TRS 1.1 4.1 

H,S 0.1 0.1 

17 The printing presses are no longer in service. 

18 Black Liquor voc 125.4 548.4 44 

Oxidation TankVent 
TRS 25.0 62.2 

H2S 10.3 44.9 

19 Woodyard Source . PM 0.7 3.0 21 

Group 
PMIO 0.6 2.7 

.. voc 36.9 161.5 
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International Paper Company 
CSN: 52-0013 Permit #:725-AOP-RO 

EMISSION SUMMARY FOR CRITERIA POLLUTANTS 

Source Description Pollutant Emission Rates Cross 
No. Reference 

lblhr tpy Page 
. 20 Digester and Blow PM 0.1 0.1 24 

Tanks Source Group 
PMIO 0.1 0.1 

voc 2.4 10.1 

TRS 0.9 3.8 

H2S 0.1 0.4 

21 Turpentine Recovery voc 0.2 0.9 26 
Source Group 

22 Knotter System voc 20.4 88.7 27 
Source Group 

TRS 1.7 7.5 

23 High Density Storage voc 50.7 222.0 32 
Source Group 

TRS 2.9 12.8 

H,S 0.1 0.3 

24 Pine Stock Chest voc 50.7 222.0 34 

TRS 2.9 12.8 

H2S 0.1 0.3 

25 Weak Black Liquor voc 6.8 20.2 37 
Storage Source Group 

TRS 0.6 2.5 

26 Strong Black Liquor voc 0.4 0.9 41 
Storage Source Group 

TRS 0.2 0.6 

H2S 0.1 0.3 

27 Multiple Effect Emissions from this source are routed to 39 
Evaporators sources SN-12 and/or SN-14. 

10 



International Paper Company 
CSN: 52-0013 Permit #:725-AOP-RO 

EMISSION SUMMARY FOR CRITERIA POLLUTANTS 

Source Description Pollutant Emission Rates Cross 

No. Reference 
lblhr tpy Page 

28 Green Liquor Storage voc 1.4 5.9 70 -
Source Group 

IRS 0.1 0.2 

29 Green Liquor voc 1.5 5.9 72 
Clarification Source 

Group IRS 0.1 0.2 

30 Dregs Washer voc . 0.5 1.8 74 

31 Lime Handling Source PM 0.4 1.8 80 
Group 

PMIO 0.4 1.8 

32 Causticizer Source voc 3.3 14.4 83 
Group 

IRS 0.1 0.2 

33 White Liquor Storage voc 0.5 1.9 85 
Source Group 

34 White Liquor voc 0.5 1.9 87 
Clarification Source 

Group 

35 Paper Mill Source voc 161.6 707.6 111 
Group 

36 Active East Landfill voc 0.8 3.4 liS 

co 0.1 0.3 

IRS 0.1 0.3 

H2S 0.1 0.1 

37 Gasoline Storage Tank voc 2~.8 0.5 122 

38 Maintenance Parts This is an insignificant activity under Group B. 

Cleaners 

11 



International Paper Company 
CSN: 52-0013 Permit #:725-AOP-RO 

EMISSION SUMMARY FOR CRITERIA POLLUTANTS 

Source Description Pollutant Emission Rates Cross 
No. 

! Reference 
lblhr tpy Page 

39-46 These sources were all part of the bag plant which has been removed from service. 

47 Package Boiler PM 5.5 6.6 104 

PMIO 5.5 6.6 

so, 0.2 0.2 

voc 0.4 0.4 

co 50.0 60.0 

NOX 25.0 30.0 

48 Air Compressors PM 2.0 2.5 124 

PMIO 2.0 2.5 

so, 1.8 2.3 

voc 2.3 2.9 

. co 5.9 7.4 

NOX 27.2 34.3 

49 Shutdown Equipment PM 18.4 0.5 126 

PMIO 18.4 0.5 

so, 17.2 0.5 

VOC 27.5 0.7 

co 187.4 4.6 

NOX 261.8 6.3 
. . .. *These are the combmed totals for sources SN-08 and SN-09 and not mdlVIdual.hmits for each source . 
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International Paper Company 
CSN: 52-0013 Permit #:725-AOP-RO 

EMISSION SUMMARY FOR NON-CRITERIA POLLUTANTS 

Pollutant lb/hr tpy 

Acetaldehyde 13.57 58.95 

Acetone** 1.00 3.00 

Acetophenone 0.03 0.11 

Acrolein 0.39 1.40 

Acrylonitrile 0.01 0.02 

Aldehydes 0.06 0.01 

Ammonia** 167.67 734.31 

Antimony Compounds 0.200 0.115 

Arsenic Compounds 0.070 0.146 

Benzene 0.50 1.45 

Beryllium Compounds 0.010 0.007 

Cadmium Compounds 0.04 0.123 

Carbon Disulfide 0.76 3.20 

Carbon Tetrachloride 0.03 0.08 

Carbonyl Sulfide 0.02 0.05 

Chlorobenzene 0.09 0.27 

Chloroform 0.10 0.31 

Chromium Compounds 0.85 3.60 

Cobalt Compounds 0.160 0.154 

Cresols & Hexachloroethane 0.06 0.27 

Cumene 0.05 0.15 

Dibenzofurans O.Ql 0.01 

Dimethyl Disulfide* 5.95 25.87 

13 



International Paper Company 
CSN: 52-0013 Permit #:725-AOP-RO 

EMISSION SUMMARY FOR NON-CRITERIA POLLUTANTS 

Pollutant lblhr tpy 

Dimethyl Sulfide* 50.81 222.65 

Ethyl Benzene O.Ql 0.02 
. 

Ethylene Glycol 0.44 1.92 

Formaldehyde 3.89 14.52 

Hydrogen Chloride** 32.52 105.92 

Hydrogen Fluoride** 0.46 0.15 

Lead Compounds 0.09 0.269 

Manganese Compounds 2.41 10.132 

Mercury Compounds O.Dl O.D15 

Methanol 393.98 1726.1 

Methyl Ethyl Ketone 4.40 18.67 

Methyl Isobutyl Ketone 0.38 1.25 

Methylene Chloride** 0.51 2.21 

Methyl Mercaptan* 12.79 55.78 

n-Hexane· 0.22 0.80 ~. 

Napthalene 0.21 0.89 

Nickel Compounds 1.000 0.785 

Phenols 3.32 14.49 

POM&PAH 0.11 0.36 

Propionaldehyde 0.11 0.45 

Selenium Compounds 0.020 0.021 

Styrene 0.69 2.40 

1,1 ,2,2-Tetrachloroethane 0.01 0.01 
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International Paper Company 
CSN: 52-0013 Permit #:725-AOP-RO 

EMISSION SUMMARY FOR NON-CRITERIA POLLUTANTS 

Pollutant 

Tetrachloroethylene** 

Toluene 

1 ,2,4-Trichlorobenzene 

1,1 ,1-Trichloroethane** 

1,1 ,2-Trichloroethane 

Trichloroethylene 

Vinyl Chloride 

Xylene 

Zinc 

*Components ofTRS. Included m the TRS total. 

**Non-VOC non-criteria pollutant. 
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lb!hr 

0.41 

0.36 

0.78 

0.13 

0.12 

O.o? 

0.01 

0.32 

25.67 

tpy 

1.72 

1.01 

3.27 

0.44 

0.49 

0.19 

0.02 

0.76 

112.49 
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SECTION III: PERMIT HISTORY 

Operations at the facility now known as International Paper Company- Camden Mill began in 
early 1928. With the exception of the frames of the paper machines, all of the original equipment 
has been replaced. 

Permit #725-A was issued to International Paper Company on March 23, 1984. This permit 
allowed for the rebuilding of the electrostatic precipitator controlling emissions from the #2 and 
#3 recovery boilers. 

Permit #990-A was issued to International Paper Company on January 10, 1990. This permit 
allowed for the installation of the cogeneration unit at this facility. At this time, the facility took 
severe restrictions on the two auxilary power boilers to net out of a PSD review. 

Permit #1239-A was issued to IJ.ltemational Paper Company on December 13, 1991. This permit 
allowed for the installation of a new multiple effect evaporator. Limits were taken on the amount 
of black liquor solids that could be burned in the recovery boilers in order to avoid a PSD review. 

Permit #725-AR-1 was issued to International Paper Company on May 15, 1992. This permit 
consolidated permits #725-A, #990-A, and 1239-A. Annual emissions were quantified for the 
first time in this permit. 

Permit# 1458-A was issued to International Paper Company on June 2, 1993. At this time, the 
Department and International Paper were working on a PSD permit for the cogeneration facility. 
The facility wished to install a scrubber on source SN -01, the bark boiler, prior to the issuance of 
the draft permit. Therefore, the Department issued this temporary permit to allow for the 
installation of the scrubber. 

Permit #725-AR-2 was issued to International Paper Company on November 1, 1996. This 
permit consolidated permits #725-AR-1 and #1458-A. Restrictions on the operation of the 
auxilary power boilers (which have since been taken out of service) were changed which resulted 
in the need for a retroactive PSD review of the emissions from the cogeneration unit. Although 
the increase in particulate matter emissions from the cogeneration unit were above the PSD 
significant increase level, the permittee was able to net out of PSD review for particulate matter. 
Emissions of sulfur dioxide and volatile organic compounds were below significant increase 
levels without any corresponding offsets. A PSD review for the emissions of oxides of nitrogen 
and carbon monoxide from the cogeneration unit was conducted due to net emissions increases 
of241.79 tpy of carbon monoxide and 240.01 tpy of oxides of nitrogen. As such, a Best 
Available Control Technology (BACT) analysis for oxides of nitrogen and carbon monoxide is 
required. 
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BACT is defined as an emission limitation based on the maximum degree of reduction of each 

pollutant subject to regulation which the environmental authority, on a case-by-case basis, taking 

into account energy, environmental, and economic impacts, determined is achievable. The 

BACT assessment identifies alternative control methods, considers the technical feasibility of 

each method, ranks the technically feasible alternatives in terms of control effectiveness, 

evaluates the economic, energy, and environmental aspects of technically feasible alternatives, 

and identifies the control method considered BACT for each pollutant and source combination. 

NOx Control Technologies 

NOx formation is a function of three main variables: fuel bound nitrogen in the fuel burned in the 

combustion chamber, combustion chamber flame temperature, and combustion chamber 

residence time. Conceptually, several types ofNOx control technologies exist to control the 

formation ofNOx at its source offormation. This can involve limiting the fuel bound nitrogen, 

lowering the flame temperture of the combustion chamber through wet injection, chamber 

design, and/or fuel to air ratios (combustion control), and decreasing the residence time of the 

fuel in the combustion chamber, usually through the design of the combustion device. 

The other type of control technology involves reducing the NOx content of the combustion 

exhaust gases (post-combustion control). This can involve selective catalytic reduction, 

nonselective catalytic reduction, and selective noncatalytic reduction. These control technologies 

can also be used in combination with the technologies that control NOx at its source formation. 

The permittee's cogeneration unit currently controls the amout ofNOx formed from fuel bound 

nitrogen by limit the fuel for this unit to only natural gas. The flame temperature of the gas 

turbine combustion chamber is lowered by steam injection, thereby reducing the amount ofNOx 

formed. Water injection is not used in the cogeneration unit. Also, the flame temperature of the 

downstream duct burner is controlled through the use of low NOx burners. The control options 

of wet injection for NOx reduction in the gas turbine, and the combustion control technologies 

built into the designs of the gas turbine and duct burner, represent the best control technology for 

this unit. Since these controls already exist for the cogeneration unit, no additional controls are 

proposed. 

CO Control Technologies 

Carbon monoxide emissions in gas turbines arise from inefficient or incomplete combustion of 

fuel. Three major factors which influence carbon monoxide fm:mation in gas turbines are firing 

temperture, combustion chamber residence time, and combustion mixing characteristics. By 

increasing the combustion chamber temperature and residence time, the rate of CO conversion to 

C02 increases, thereby reducing CO emissions. However, increasing the combustion chamber 

temperature and residence time, NOx emissions increase. Therefore, a dichotomy exists between 
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CO and NOx at their source of formation. By reducing the rate of formation of one, the rate of 
formation of the other increases. Since NOx is of greater concern from the point of ambient air 
quality and ozone formation, it is not considered environmentally acceptable to lower the CO 
emissions at the expense of additional NOx emissions. 

The control of CO emissions from the cogeneration unit involves oxidizing the CO to C02• The 
options currently available to reduce the CO emissions are thermal oxidation and catalytic 
oxidation. International Paper considers the duct burner to act as a thermal oxidizer to control or 
minimize CO emissions. The temperature of the exhaust gas is raised to 1560°F, which is near 
the range of thermal oxidation of CO and C02• No additional CO controls are proposed. 

Ambient Air Quality Analysis 

As required by the PSD Regulations, the increases in emissions were modeled to determine their 
impact. The results of this modeling may be found in the following table. As the ambient 
impacts caused by the increases in emissions were below the Modeling Significance Levels, the 
full impact analysis, which includes NAAQS modeling and an increment analysis, nor any 
ambient monitoring was required. 

Pollutant Averaging Period Impac(. Modeling " 
Significance Level''· 

co !-hour 37.20 2000 

8-hour 11.69 500 

NOx Annual 0.54 1.0 

Additional impact analyses indicated that there will be no construction and growth impacts 
associated with the scope of the proposed modification. Nor are any adverse impacts on soil or 
vegetation anticipated due to the cogeneration unit. It is unlikely that there would be any 
measurable impact on the nearest Class I area which is well over 250 km from this facility. 
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SECTION IV: EMISSION UNIT INFORMATION 
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WOODYARD 
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SN-19 
Woodyard Source Group 

Source Description 

The woodyard source group includes emissions from roundwood chipping and screening, 

purchased chips unloading and storage, chip silo loading, debarking drums, roundwood chips 

rechipping, sawdust storage, purchased chips rechipping, and other associated equipment. 

Due to the nature of the emissions from this source, an opacity limit would not be practical 

because of the difficulty in determining compliance with it. Instead, Plantwide Conditions 16 

and 17 will require that the facility be operated in a manner that. will not cause unnecessary 

visible emissions. 

Specific Conditions 

1. Pursuant to §19.5 of the Regulations of the Arkansas State Implementation Plan for Air 

Pollution Control (Regulation 19) and 40 CFR Part 52, Subpart E, the permittee shall not 

exceed the emission rates set forth in the following table at source SN-19. Compliance 

with these emission rates will be shown through compliance with the limit of wood chips 

that may be processed at this source. 

I Pollutant I lb/hr I tEY I 
PM 0.7 3.0 

PMIO 0.6 2.7 

voc 36.9 161.5 . 

2. Pursuant to A.C.A. §8-4-203 as referenced by §8-4-304 and §8-4-31 !'and 40 CFR 70.6, 

the permittee shall not process more than 4.1 million tons of chips at source SN-19 in any 

consecutive twelve month period. 

21 



International Paper Company 
CSN: 52-0013 Permit #:725-AOP-RO 

3. Pursuant to §19.7 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 
maintain records of the amount of chips processed at source SN-19 in order to 
demonstrate compliance with Specific Condition 2 and which may be used by the 
Department for enforcement purposes. These records shall be updated no later than the 
tenth day of the month following the month which the records represent, shall be kept on 
site, and shall be made available to Department personnel upon request. An annual total 
and each month's individual data shall be submitted to the Department in accordance 
with General Provision 7. The first submittal shall be due January 31,2000, and shall 
include data from the months January 1999 to December 1999. 
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PULP MILL 
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SN-20 
Digester and Blow Tank Source Group 

Source Description 

Source SN-20, which was installed or last modified in 1947, covers the emissions from the 
digester, vented either from the loading of chips or from the blow tanks following the digesters. 
The digesters are used to pressure cook the wood chips. The blow tanks are used to blow the 
pulp from the digesters to atmospheric pressure. The particulate matter emissions result from 
loading the chips into the different digesters. No control equipment is associated with SN-20. 

The emissions which occur at the digesters while the chips are being cooked are routed to the 
turpentine recovery source group (SN-21). The emissions from source SN-21 are then routed to 
the NCG Incinerator (SN-12) as required by §19.8 of Regulation 19. 

No opacity limit has been assigned for this sou~ce group. The emissions are intermitent and 
occur only when loading chips into the digester and unloading and therefore it would be difficult 
in determining compliance with an opacity limit. Instead Plantwide Conditions 16 and 17 will 
require that this source group be operated in a manner that will not cause unnecessary visible 
emissions. 

Specific Conditions 

4. Pursuant to §19.5 of the Regulations of the Arkansas State Implementation Plan for Air 
Pollution Control (Regulation 19) and 40 CFR Part 52, Subpart E, the permittee shall not 
exceed the emission rates set forth in the following table at SN-20. Compliance with 
these emission rates will be determined through compliance with the limit of air dried 
tons of pulp (ADTP) that may be processed at this facility and proper incineration of the 
gases whi9h result from cooking the chips. 

I Pollutant I lb/hr I tpy I 
PM 0.1 0.1 

PMIO 0.1 0.1 

VOC* 2.4 10.1 

TRS 0.9 3.8 

H,S** 0.1 0.4 
*Includes the TRS compounds also considered to be VOCs. **Component of TRS. Included in the TRS total. 
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5. Pursuant to §18.8 of Regulation 18, the permittee shall not exceed the emission rates set 
forth in the following table at source SN-20. Compliance with these emission rates will 
be determined through compliance with the limit of ADTP and proper incineration of the 
gases which result from cooking the chips. 

Pollutant lblhr tpy 

Acetaldehyde O.o2 0.09 

Cresols & Hexachloroethane 0.06 0.27 
. 

Dimethyl Disulfide* 0.06 0.22 . 

Dimethyl Sulfide* 0.71 3.11 

Methanol 0.36 1.56 

Methyl Ethyl Ketone O.ol O.o3 
*Component ofTRS. 

6. Pursuant to §19.8 of Regulation 19, the exhaust gases from the digesters shall be 
incinerated at 1200°F for a minimum of0.5 seconds. (Currently, the facility is routing 
the gases through the turpentine recovery source group prior to incineration at source SN-
12 which meets this requirement.) 
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SN-21 
Turpentine Recovery Source Group 

Source Description 

Source SN-21, which was installed or last modified in 1978, consists of four turpentine 
condensers, a decanter, a storage tank, and other associated equiopment. Turpentine is 
recovered from the digester (see source SN-20), and flash tanks, decanted, and stored prior to 
being shipped off site. Emissions are routed to the NCG Incinerator (source SN-12). No control 
equipment is associated with this source group. 

Specific Conditions 

7. Pursuant to § 19.5 of the Regulations of the Arkansas State Implementation Plan for Air 
Pollution Control (Regulation 19) and 40 CFR Part 52, Subpart E, the permittee shall not 
exceed the emission rates set forth in the following table at SN-21. Compliance with 
these emission rates will be determined through compliance with the limit on the amount 
of turpentine which may be processed at this source . 

. 

Pollutant lblhr tpy 

voc 0.2 0.9 

8. Pursuant to A.C.A. §8-4-204 as referenced by §8-4-304 and §8-4-311 and 40 CFR 70.6, 
the permittee shall not process more than 120,200 gallons of turpentine at source SN -21 
in any consecutive l we! vt: month period. 

9. Pursuant to § 19.7 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 
maintain records of the amount of turpentine processed at source SN-21 in order to 
demonstrate compliance with Specific Condition 8 and which may be used by the 
Department for enforcement purposes. These records shall be updated no later than the 
tenth day of the month following the month which the records represent, shall be kept on 
site, and shall be made available to Department personnel upon request. An annual total 
and each month's individual data shall be submitted to the Department in accordance 
with General Provision 7. The first submittal shall be due January 31, 2000, and shall 
include data from the months January 1999 through December 1999. 
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SN-22 
Knotter System Source Group 

Source Description 

This source, which was not previously permitted, was installed or last modified in 1982. This 
source group consists of the screens, the reject refiners, the reject chests, and other equipment 
associated with the deknotting system. The knotter system removes the knots and other 
undissolved material from the wood pulp before it is sent to the brown stock washers. No 
control equipment is associated with this source group. 

Specific Conditions 

10. Pursuant to §19.5 of the Regulations of the Arkansas State Implementation Plan for Air 
Pollution Control (Regulation 19) and 40 CFR Part 52, Subpart E, the permittee shall not 
exceed the emission rates set forth in the following table at SN-22. Compliance with 
these emission rates will be determined through compliance with the limit on the amount 
of ADTP that may be produced at this facility. 

I Pollutant I lb!hr I tEY I 

I 
VOC* 

I 
20.4 

I 
88.7 

I TRS 1.7 7.5 
*Includes TRS compounds also considered to be VOCs. 
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11. Pursuant to § 18.8 of Regulation 18, the permittee shall not exceed the emission rates set 
forth in the following table at source SNc22. Compliance with these emission rates will 
be determined through compliance with the limit on the amount of ADTP that may be 
produced at this facility. 

I Pollutant I lb/hr I tpy I 
Acetaldehyde 0.16 0.67 

Benzene 0.01 0.01 

Dimethyl Disulfide* 0.19 0.83 

Dimethyl Sulfide* 1.50 6.55 
-

Formaldehyde 0.01 O.oi 

Methanol 17.2 75.2 

Methyl Ethyl Ketone 0.05 0.21 

Methyl Isobutyl Ketone 0.01 O.Ql 

Methyl Mercaptan* 0.02 0.08 

Styrene 0.01 0.01 

Toluene 0.01 0.01 

Xylene O.oi 0.01 
*Component ofTRS. Included m the TRS total. 
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SN-15 
Brown Stock Washers Source Group 

Source Description 

Source SN-15, which was installed or last modified in 1968, consists of six brown stock washers 
(3 stages, 2 lines), their associated equipment, and the foam tank. In the brown stock washers, 
the pulp is washed with clean water and is separated from the digester chemicals. No control 
equipment is associated with this source group. 

All emissions from this source are based upon NCASI factors. Previously, the VOC emissions 
were calculated using an emission factor from AP-42. The large increase in emissions from this 
source is due to the difference in the emission factors. This source was installed or last modified 
in 1968 and no physical modification or change in the method of operation is occurring at this 
source with the issuance of this permit. Therefore, this source was not required to undergo PSD 
review for the increase in VOC and TRS emissions. 

Specific Conditions 

12. Pursuant to § 19.5 of the Regulations of the Arkansas State Implementation Plan for Air 
Pollution Control (Regulation 19) and 40 CFR Part 52, Subpart E, the permittee shall not 
exceed the emission rates set forth in the following table at SN-15. Compliance with 
these emission rates will be determined through compliance with the limit on the amount 
of ADTP that may be produced at this facility as well as the testing requirements for this 
source. 

I Pollutant I lblhr I tpy 

VOC* 266.1 1165.3 

TRS 45.7 200.3 

H1 S** 0.8 3.3 
*Includes the TRS compounds also considered to be VOCs. 
**Component ofTRS. Included in the TRS total. 
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13. Pursuant to § 18.8 of Regulation 18, the permittee shall not exceed the emission rates set 
forth in the following table at source SN-15. Compliance with these emission rates will 
be determined through compliance with the limit on the amount of ADTP that may be 
produced at this facility as well as the testing requirements for this source. 

I Pollutant I lblhr I tEY I 
Acetaldehyde 0.47 2.02 

Acrolein 0.01 0.05 

Benzene 0.01 0.02 

Carbon Disulfide 0.01 O.oi 

Carbon Tetrachloride 0.02 0.06 

Chi oro benzene 0.01 0.01 

Chloroform 0.07 0.28 -
Dimethyl Disulfide* 2.61 11.42 

Dimethyl Sulfide* 41.8 .. 183.00 . .£ 

Formaldehyde 0.17 0.75 

Methanol 23.0 101.00 

• 
Methyl Ethyl Ketone 0.34 1.45 

. Methyl Isobutyl Ketone 0.02 0.09 

Methylene Chloride** 0.05 0.22 

Methyl Mercaptan* 0.59 2.56 

n-Hexane 0.01 . 0.05 

Styrene 0.12 0.49 

Tetrachloroethylene** 0.01 0.02 

Toluene 0.02 0.07 

1,2,4-Trichlorobenzene 0.01 O.oi 

1,1, 1-Trichloroethane** O.ot 0.01 
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Pollutant lblhr 

1,1 ,2-Trichloroethane O.oi 

Trichloroethylene O.oi 

Xylene O.oi 
*Component ofTRS. Included m the TRS total. 
**Non~VOC non-criteria pollutant. 

tpy 

0.03 

0.02 

0.05 

14. Pursuant to §18.8 of Regulation 18 and A.C.A. §8-4-203 as referenced by §8-4-304 and 

§8-4-311, the permittee shall test source SN -15 for methanol using EPA Reference 

Method 308 within 180 days of permit issuance. This test shall take place in accordance 

with Plantwide Condition #3. 

15. Pursuant to § 19.7 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 

test source SN-15 for TRS using EPA Reference Method 16 within 180 days of permit 

issuance. This test shall take place in accordance with Plantwide Condition #3. 

--
16. Pursuant to §19.7 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 

test source SN-15 for VOC using EPA Reference Method 25A within 180 days of permit 

issuance. This test shall take place in accordance with Plantwide Condition #3. ·.( 
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SN-23 
High Density Storage Source Group 

Source Description 

Source SN-23, which was installed or last modified in 1947, consists of three parallel pulp 
storage tanks and associated equipment. Stock which has been washed and screened to remove 
the knots is stored in these tanks. No control equipment is associated with the high density 
storage source group. 

Specific Conditions 

17. Pursuant to §19.5 of the Regulations of the Arkansas State Implementation Plan for Air 
Pollution Control (Regulation 19) and 40 CFR Part 52, Subpart E, the permittee shall not 
exceed the emission rates set forth in the following table at SN-23. Compliance with 
these emission rates will be determined through compliance with the limit on the amount 
of ADTP that may be produced at this facility. 

I Pollutant I lblhr I tpy 

VOC* 50.7 222.0 

TRS 2.9 12.8 

H,S** 0.1 0.3 
*Includes the TRS compounds also considered to be VOCs. 
**Component ofTRS. Included in the TRS total. 
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18. Pursuant to § 18.8 of Regulation 18, the permittee shall not exceed the emission rates set 

forth in the following table at source SN-23. Compliance with these emission rates will 

be determined through compliance with the limit on the amount of ADTP that may be 

produced at this facility. 

I Pollutant I lblhr I tpy I 
Acetaldehyde 1.07 4.67 

Acrolein 0.01 0.01 

Benzene 0.01 0.01 

Dimethyl Disulfide* 1.16 5.06 

Dimethyl Sulfide* 1.60 7.01 

Methanol 33.10 145.00 

Methyl Ethyl Ketone 0.07 0.30 

Methyl Isobutyl Ketone 0.01 0.03 

Methyl Mercaptan* 0.09 0.36 

n-Hexane 0.01 0.03 

Styrene 0.01 0.05 

Toluene 0.01 0.01 

1 ,2,4-Trichlorobenzene 0.10 0.42 

Xylene 0.01 0.01 
*Component ofTRS. Included m the TRS total. 

33 



International Paper Company 
CSN: 52-0013 Permit #:725-AOP-RO 

SN-24 
Pine Stock Chest 

Source Description 

The pine stock chest, which was installed or last modified in 1963, provides intermediate storage 
for pulp stock before being pumped to the paper mill. No control equipment is associated with 
the pine stock chest. 

Specific Conditions 

19. Pursuant to §19.5 of the Regulations of the Arkansas State Implementation Plan for Air 
Pollution Control (Regulation 19) and 40 CFR Part 52, Subpart E, the permittee shall not 
exceed the emission rates set forth in the following table at SN-24. Compliance with 
these emission rates will be determined through compliance with the limit on the amount 
of ADTP that may be produced at this facility. 

I Pollutant I lblhr I tpy 

VOC* 50.7 222.0 

TRS 2.9 12.8 

H,S** 0.1 0.3 
*Includes the TRS compounds also conSidered to be VOCs. 
**Component ofTRS. Included in the TRS total. 
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20. Pursuant to § 18.8 of Regulation 18, the permittee shall not exceed the emission rates set 

forth in the following table at source SN-24. Compliance with these emission rates will 

be determined through compliance with the limit on the amount of ADTP that may be 

produced at this facility. 

Pollutant lblhr tpy 

Acetaldehyde 1.07 4.67 

Acrolein 0.01 0.01 

Benzene 0.01 0.01 

Dimethyl Disulfide* 1.16 5.06 

Dimethyl Sulfide* 1.60 7.01 

Methanol 33.08 145.00 

Methyl Ethyl Ketone 0.07 0.30 

Methyl Isobutyl Ketone 0.01 0.03 

Methyl Mercaptan* 0.09 0.36 

n-Hexane 0.01 . 0.03 

Styrene 0.01 0.05 

Toluene 0.01 0.01 

I ,2,4-Trichlorobenzene 0.10 0.42 

Xylene 0.01 0.01 
*Component ofTRS. Included m the TRS total. 
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SN-25 
Weak Black Liquor Storage Source Groups 

Source Description 

Source SN-47, which was installed or last modified in 1997, consists of five weak liquor storage 
tanks and associated equipment that store liquor either continuously or intermittently. This 
source also consists of the combination tank and the blow heat recovery tank, which store both 
weak and strong black liquor periodically. This source stores the weak black liquor from the 
pulp mill prior to sending it through a multiple effect evaporator which will concentrate the 
liquor. No control equipment is associated with this source group. 

Specific Conditions 

21. Pursuant to § 19.5 of the Regulations of the Arkansas State Implementation Plan for Air 
Pollution Control (Regulation 19) and 40 CFR Part 52, Subpart E, the permittee shall not 
exceed the emission rates set forth in the following table at SN-25. Compliance with 
these emission rates will be determined through compliance with the limit on the amount 
of ADTP that may be produced at this facility. -

I Pollutant I lblhr I .. 
I lEY 

I 
VOC* 

I 
6.8 

I 
29.0 

I TRS 0.6 2.5 
*Includes the TRS compounds also considered to be VOCs. 

22. Pursuant to § 18.8 of Regulation 18, the permittee shall not exceed the emission rates set 
forth in the following table at source SN-25. Compliance with these emission rates will 
be determined through compliance with the limit on the amount of ADTP that may be 
produced at this facility. 

I Pollutant I lblhr I tpy I 
Acetaldehyde 0.01 0.05 

Acrolein 0.01 0.01 

Benzene 0.01 0.01 

Carbon Tetrachloride 0.01 0.02 
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I Pollutant I lblhr 

Dimethyl Disulfide* 0.13 

Dimethyl Sulfide* 0.44 

Formaldehyde O.oJ 

Methanol 2.30 . 

Methyl Ethyl Ketone 0.04 

Methyl Isobutyl Ketone 0.01 . 

Methyl Mercaptan* 0.01 

n-Hexane 0.01 

Phenols 0.31 

Styrene 0.01 

Tetrachloroethylene** 0.08 

Toluene 0.01 

I, I, 1-Trichloroethane** 0.01 

Xylene 0.01 
*Component ofTRS. Included m the TRS total. 
**Non-VOC non-criteria pollutant. 
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SN-27 
Multiple Effect Evaporator 

Source Description 

The multiple effect evaporator (MEE) is used to concentrate the weak black liquor. The 
concentrated black liquor is sent through a tall oil recovery system. The desaponified black 
liquor is then returned to the evaporator before being transferred to the strong black liquor 
storage group. 

The non condensible gases from the evaporator are incinerated at source SN-12. No emissions 
are vented at the evaporator. 

Specific Conditions 

23. Source SN-27 is subject to 40 CFR Part 60, Subpart A, General Provisions, and 40 CFR 
Part 60, Subpart BB, Standards of Performance for Kraft Pulp Mills, due to an 
installation date after September 24, 1976. A copy of Subpart BB has been placed in 
Appendix E ofthis permit. The important requirements of this subpart are outlined in 
Specific Conditions 24 through 27. 

24. Pursuant to 40 CFR §60.283(a)(1)(iii) and §19.8 of Regulation 19, the permittee shall 
combust all gases from source SN-27 at source SN-12 or as allowed at source SN-14 at a 
minimum temperature of 1200°F for a minimum of 0.5 seconds. 

25. Pursuant to 40 CFR §60.284(b)(l) and§ 19.8 of Regulation 19, the permittee shall install, 
calibrate, maintain, and operate a monitoring device which measures and re.cords the 
combustion temperature of the gases at SN-12 or SN-14. The monitoring device is to be 
certified by the manufacturer to be accurate within± I% ofthe temperature being 
measured. 

26. Pursuant to 40 CFR §60.284d(3)(ii) and §19.8 of Regulation 19, for the purposes of 
reports required under §60. 7( c), the permittee shall report semiannually periods of excess 
emissions from source SN-27. Excess emissions are defined as all periods in excess of5 
minutes and their duration during which the combustion temperature at the point of 
incineration is less than 1200°F. 
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27. Pursuant to 40 CFR §60.284(e) and §19.8 of Regulation 19, the Administrator will not 
consider periods of excess emissions reported under paragraph (d) of this section to be 
indicative of a violation of §60.11 (d) provided that the Administrator determines that the 
affected facility, including air pollution control equipment, is maintained and operated in 
a manner which is consistent with good air pollution control practice for minimizing 
emissions during periods of excess emissions. 
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SN-26 
Strong Black Liquor Storage Source Group 

Source Description 

Source SN-26, which was installed or last modified in 1996, consists of three black liquor • 
storage tanks and associated equipment which store liquor either continuously or intermittently. 
It also consists of.the combination tank and blow heat recovery tank and associated equipment 
which store both weak and strong black liquor periodically. The maximum throughput of the 
unit is limited by the firing rate of the recovery boilers of390 gal/min of black liquor at the 
burner nozzles. The strong black liquor storage group stores the liquor from the MEE prior to 
sending it through the black liquor oxidation source group. No control equipment is associated 
with this source group. 

Specific Conditions 

28. Pursuant to §19.5 ofthe Regulations of the Arkansas State Implementation Plan for Air 
Pollution Control (Regulation 19) and 40 CFR Part 52, Subpart E, the permittee shall not 
exceed the emission rates set forth in the following table at SN-26. Compliance with 
these emission rates will be determined through compliance with Specific Condition 30. 

I Pollutant I lb/hr I tEY 

VOC* 0.4 0.9 

TRS 0.2 0.6 

H,S** 0.1 0.3 
*Includes the TRS compounds also considered to be VOCs. 
**Component ofTRS. Included in the TRS total. 
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29. Pursuant to §18.8 of Regulation 18, the permittee shall not exceed the emission rates set 
forth in the following table. Compliance with these emission rates will be demonstrated 
through compliance with Specific Condition 30. 

I Pollutant I lblhr I t!2Y I 
. 

Acetaldehyde 0.02 0.06 

Benzene O.oJ 0.01 

Chloroform O.oJ 0.01 

Dimethyl Disulfide* 0.02 0.05 

Dimethyl Sulfide* 0.08 0.23 

Formaldehyde 0.01 O.oJ 

Methanol 0.12 0.34 

Methyl Ethyl Ketone 0.03 0.06 

Methyl Isobutyl Ketone 0.01 0.01 

Methyl Mercaptan* 0.01 O.oJ 

n-Hexane 0.01 0.01 

Styrene 0.01 0.01 

Toluene 0.01 0.01 

I ,2,4-Trichlorobenzene 0.01 0.01 

Xylene 0.01 0.01 
*Component ofTRS. Included m the TRS total. 

30. Pursuant to A.C.A. §8-4-203 as referenced by §8-4-304 and §8-4-311 and 40 CFR 70.6, 
the permittee shall not fire in excess of 496,382 tons of black liquor solids at source SN-
26 in any consecutive twelve month period. 
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31. Pursuant to § 19.7 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 

maintain records of the amount of black liquor solids processed at source SN-26 in order 

to demonstrate compliance with Specific Condition 30 and which may be used by the 

Department for enforcement purposes. These records shall be updated no later than the 

tenth day of the month following the month which the records represent, shall be kept on 

site, and shall be made available to Department personnel upon request. An annual total 

and each month's individual data shall be submitted to the Department in accordance 

with General Provision 7. The first submittal shall be due January 31,2000, and shall 

include data from the months January 1999 to December 1999. 
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SN-18 
Black Liquor Oxidation Source.Group 

Source Description 

Source SN-18, which was installed or last modified in 1974, consists of a black liquor oxidation 
tank with its associated cyclone separator. The cyclone separator is not currently in service and 
is only serving as a vent for the black liquor tank. At this source, air is blown into the tank where 
it will contact the strong black liquor and raise the solids content. The black liquor is then sent to 
one of the recovery boilers. No control equipment in operation is associated with this source 
group. 

Specific Conditions 

32. Pursuant to §19.5 of the Regulations of the Arkansas State Implementation Plan for Air 
Pollution Control (Regulation 19) and 40 CFR Part 52, Subpart E, the permittee shall not 
exceed the emission rates set forth in the following table at SN-18. Compliance with 
these emission rates will be determined through compliance with Specific Condition 30 
and the testing requirements for this source. 

I Pollutant I lb/hr I try 

VOC* 125.4 548.4 

IRS 25.0 62.2 

H,S** 10.3 44.9 
*Includes the TRS compounds also considered to be VOCs. 
**Component ofTRS. Included in the TRS total. 
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33. Pursuant to §18.8 of Regulation 18, the permittee shall not exceed the emission rates set 
forth in the following table at source SN-18. Compliance with these emission rates will 
be determined through compliance with Specific Condition 30 and the testing · 
requirements for this source. 

I Pollutant I lblhr 

Acetone** 1.00 

Acetophenone 0.03 

Acrolein 0.01 

Carbon Disulfide 0.55 

Dimethyl Disulfide* 0.26 

Dimethyl Sulfide* 0.82 

Formaldehyde 0.07 

Methanol 80.00 

Methyl Ethyl Ketone 2.19 

Methyl Isobutyl Ketone 0.02 

Methyl Mercaptan 2.89 

n-Hexane 0.01 

Propionaldehyde 0.11 

Styrene 0.02 
*Component of TRS. Included m the TRS total. 
**Non-VOC non-criteria pollutant. 

I tpy I 
3.00 

0.11 

0.01 

2.41 

1.13 

3.57 

0.31 

350.31 

9.57 

0.09 

12.65 

0.01 

0.45 

0.09 

34. Pursuant to § 18.8 of Regulation 18 and A.C.A. §8-4-203 as referenced by §8-4-304 and 
§8-4-311, the permittee shall test source SN-18 for acrolein within 180 days of permit 
issuance using EPA Reference Method 18. This test shall take place in accordance with 
Plantwide Condition #3. 

35. Pursuant to §18.8 of Regulation 18 and A.C.A. §8-4-203 as referenced by §8-4-304 and 
§8-4-311, the permittee shall test source SN-18 for methanol using EPA Reference 
Method 308 within 180 days of permit issuance. This test shall take place in accordance 
with Plantwide Condition #3. 

45 



International Paper Company 
CSN: 52-0013 Permit #:725-AOP-RO 

36. Pursuant to §19.7 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 
test source SN-18 for VOC using EPA Reference Method 25A within 180 days of permit 
issuance. This test shall take place in accordance with Plantwide Condition #3. 
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SN-04/SN-05 
Recovery Boiler # 1 

Source Description 

Source SN-04/SN-05 is a 480 MMBTU!hr boiler which was installed or last modified in 1967. 
This boiler has not been modified since and is therefore not subject to any NSPS subpart. 
Recovery Boiler #1 vents through 2 separate stacks. Because of the difficulty involved in 
determining exactly what is being emitted through each stack, emissions for the two stacks have 
been "bubbled." The main fuels for this boiler are black liquor solids and natural gas. The 
facility is permitted to fire a limited amount of #6 fuel oil in the event of natural gas curtailment 
and to test the oil burning capabilities of the equipment. Particulate matter emissions from this 
source are controlled with an electrostatic precipitator. 

This source has a CEM to monitor the emissions ofTRS. Annual testing is required for the 
emissions of carbon monoxide, particulate matter, and sulfur dioxide. 

Specific Conditions 

37. · Pursuant to §19.5 of the Regulations of the Arkansas State Implementation Plan for Air 
Pollution Control (Regulation 19) and 40 CFR Part 52, Subpart E, the permittee shall not 
exceed the emission rates set forth in the following table when burning BLS. Compliance 
with these rates will be determined through compliance with Specific Condition 46, 
proper operation of the control equipment, and the required testing for this recovery 
boiler. 

I Pollutant I lblhr I tEY I 
PM 200.0 876.0 

PMIO 77.6 339.9 

S02 262.6 1150.0 

VOC* 73.2 320.2 

co 412.6 1806.8 

NOX 192.0 . 400.0 

Pb 0.02 0.02 
*Includes the TRS compounds also considered to be VOCs. 
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38. Pursuant to §19.5 and §19.8 of the Regulations ofthe Arkansas State Implementation 
Plan for Air Pollution Control (Regulation 19) and 40 CFR Part 52, Subpart E, the 
permittee shall not exceed the emission rates set forth in the following table when burning 
BLS. Compliance with these rates will be determined thru compliance with Specific 
Condition 46, proper operation of the control equipment and the CEMS required for this 
recovery boiler (Specific Condition 50). This IRS emission rate is based upon a 12-hour 
average. 

Pollutant lblhr tpy 

IRS 31.8 139.8 

39. Pursuant to §19.8(d)(1) of Regulation 19 and 40 CFR Part 52, Subpart E,TRS emissions 
shall not exceed 40 ppm measured as H2S on a dry basis and on a 12 hour average, 
corrected to 8% oxygen by volume at source SN-04/SN-05. Compliance with this 
specific condition will be demonstrated through compliance with Specific Condition 50. 

40. Pursuant to §19.5 of the Regulations of the Arkansas State Implementation Plan for Air 
Pollution Control (Regulation 19) and 40 CFR Part 52, Subpart E, the permittee shall not 
exceed the emission rates set forth in the following table at SN-04/05 when burning #6 
fuel oil. Compliance with these emission rates will be determined through compliance 
with Specific Condition 48 and proper operation of the control equipment. 

I Pollutant I lblhr I tpy I 
PM 35.8 0.3 

PMIO 25.5 0.3 

so2 1318.8 10.6 

VOC* 73.2 0.4 

co 412.6 3.2 

NOX 192.0 1.9 

Pb O.o! O.o! 
*Includes the TRS compounds also considered to be. VOCs. 
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41. Pursuant to §19.5 of the Regulations of the Arkansas State Implementation Plan for Air 
Pollution Control (Regulation 19) and 40 CFR Part 52, Subpart E, the permittee shall not 
exceed the emission rates set forth in the following table at SN-04/05 when burning #6 
fuel oil. ·Compliance with these emission rates will be determined through compliance 
with Specific Condition 48, proper operation of the control equipment, and the required 
CEMS for this recovery boiler. These emission rates are based upon a 12-hour average. 

Pollutant lb/hr tpy 

TRS 31.8 0.8 

42. Pursuant to § 18.5 of Regulation 18 and 40 CFR Part 52, Subpart E, the permittee shall 
not exceed 40% opacity from source SN-04/SN-05 as measured by EPA Reference 
Method 9. Compliance with this opacity limit will be shown through compliance with 
Specific Condition 43. 

43. Pursuant to § 19.7 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 
conduct daily readings of the opacity from source SN-04/SN-05 in accordance w.i.th EPA 
Reference Method 9 and keep a record ofthese readings. These records shall be kept on 
site and shall be made available to Department personne! upon request. , 
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44. Pursuant to § 18.8 of Regulation 18, the permittee shall not exceed the emission rates set 
forth in the following table at source SN-04/SN-05 when burning black liquor solids. 
Compliance with these emission rates will be determined through compliance with 
Specific Condition 46 and proper operation of the control equipment for this recovery 
boiler. 

I 

. 

Pollutant I lb/hr 

Acetaldehyde 3.19 

Antimony Compounds 0.013 

Arsenic Compounds 0.013 

Benzene 0.03 

Cadmium Compounds 0.011 

Chromium Compounds 0.419 

Cobalt Compounds 0.010. 

Formaldehyde 0.43 

Hydrogen Chloride** 12.27 

Lead Compounds 0.011 

Manganese Compounds 0.629 

Methanol 34.05 

Methyl Ethyl Ketone 0.38 

Methyl Mercaptan* 6.06 

Nickel Compounds 0.075 

Phenols 1.56 

Selenium Compounds 0.001 

Styrene 0.13 
*Component ofTRS. Included m the TRS total. 
**Non-VOC non-criteria pollutant. 
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I tpy I 
13.97 

0.053 

0.056 

0.11 

0.048 

1.834 

0.040 

1.88 

53.75 

0.047 

2.76 

149.20 

1.63 

26.60 

0.329 

6.84 

0.001 
. 
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45. Pursuant to §18.8 of Regulation 18, the permittee shall not exceed the emission rates set 
forth in the following table at SN -04 when burning #6 fuel oil. Compliance with these 
emission rates will be determined through compliance with Specific Condition 48 and 
proper operation of the control equipment associated with this recovery boiler. 

I Pollutant I lblhr I tf!Y I 
Antimony Compounds 0.065 0.001 

Arsenic Compounds 0.012 0.001 

Beryllium Compounds 0.001 0.001 

Cadmium Compounds 0.002 0.001 

Chromium Compounds 0.007 0.001 

Cobalt Compounds 0.045 0.001 

Formaldehyde 0.18 0.01 

Hydrogen Chloride* 3.12 0.03 

Hydrogen Fluoride* 0.16 0.01 

Lead Compounds 0.010 0.001 

Manganese Compounds 0.036 0.001 

Mercury Compounds 0.001 0.001 

Nickel Compounds 0.31 0.003 

POM 0.01 0.01 

Selenium Compounds 0.004 0.001 
*Non-VOC, non-PM non-cntena pollutant. 

46. Pursuant to A.C.A. §8-4-203 as referenced by §8-4-304 and §8-4-311, the permittee shall 
not process in excess of392,886 tons of black liquor solids at source SN-04/SN-05 in any 
consecutive twelve month period. 
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47. Pursuant to§ 19.7 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 
maintain records of the amount of black liquor solids processed at source SN-04/SN-05 in 
order to demonstrate compliance with Specific Condition 46 and which may be used by 
the Department for enforcement purposes. These records shall be updated no later than 
the tenth day of the month following the month which the records represent, shall be kept 
on site, and shall be made available to Department personnel upon request. An annual 
total and each month's individual data shall be submitted to the Department in 
accordance with General Provision 7. The first submittal shall be due January 31, 2000, 
and shall include data from the months January 1999 through December 1999. 

48. Pursuant to A.C.A. §8-4-203 as referenced by §8-4-304 and §8-4-311, the permittee shall 
not fire in excess of 44,800 gallons of #6 fuel oil at source SN-04/SN-05 in any 
consecutive twelve month period. 

49. Pursuant to §19.7 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 
maintain records of the amount of#6 fuel oil fired at source SN-04/SN-05 in order to 
demonstrate compliance with Specific Condition 48 and which may be used by the 
Department for enforcement purposes. These records shall be updated each day that fuel 
oil is used, shall be kept on site, and shall be made available to Department personnel 
upon request. An annual total and each month's individual data shall be submitted to the 
Department in accordance with General Provision 7. The first submittal shall be due 
January 31,2000, and shall include data from the months January 1999 through 
December 1999. 

50. Pursuant to §19.7 and §19.8(d)(3) of Regulation 19, 40 CFR Part 52, Subpart E, and 
A.C.A. §8-4-201 as referenced by §8-4-304 and §8-4-311, the permittee shall maintain a 
CEMS at source SN-04/SN-05 for TRS. The CEMS requirements which the permittee 
must comply with may be found in Appendix A. 

51. Pursuant to §19.7 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 
conduct annual testing at source SN-04/SN-05 for particulate matter using EPA 
Reference Method 5. These tests shall be conducted in accordance with Plantwide 
Condition #3 and shall take place no more than 12 months apart. 

52. Pursuant to § 19.7 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 
conduct annual testing at source SN -04/SN -05 for sulfur dioxide using EPA Reference 
Method 6C. These tests shall be conducted in accordanc.e with Plantwide Condition #3 
and shall take place no more than 12 months apart. 
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53. Pursuant to §19.7 of Regulation 19 and 40 CFR Part 52, SubpartE, the permittee shall 
conduct annual testing at source SN-04/SN-05 for carbon monoxide using EPA 
Reference Method 10. These tests shall be conducted in accordance with Plantwide 
Condition #3 and shall take place no more than 12 months apart. 

54. Pursuant to A.C.A. §8-4-203 as referenced by §8-4-304 and §8-4-311 and 40 CFR 70.6, 
the permittee shall not bypass the ESP at this source during required maintenance. In the 
event that a boiler is not shut down during ESP maintenance, one side of the ESP shall be 
isolated. During such times, the operation of source SN-04/SN-05 shall be limited to 
50% of the full service load rating. (NOTE: If the maintenance does not affect operation 
of the ESP at this source, the permittee is not restricted by the Department on the service 
load rating.) 

55. Pursuant to A.C.A. §8-4-203 as referenced by §8-4-304 and §8-4-311 and 40 CFR 70.6, 
the permittee shall notifY the Department within 24 hours of any maintenance which 
requires one side of the ESP being removed from service. 

56. Pursuant to A.C.A. §8-4-203 as referenced by §8-4-304 and §8-4-311 and 40 CFR 70.6, 
the permittee may use natural gas to fire this source during periods of start -up and 
shutdown. 
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SN-06 
Recovery Boilers #2 and #3 

Source Description 

Source SN-06 consists of two recovery boilers which were installed or last modified in 1947. 
These boilers have a combined heat input capacity of 632 MMBTU/hr. The main fuels for these 
boilers are black liquor solids and natural gas. The facility is permitted to fire a limited amount of 
#6 fuel oil in the event of natural gas curtailment and to test the oil burning capabilities of the 
equipment. Particulate matter emissions from this source are controlled with an electrostatic 
precipitator. 

This source has a CEM to monitor the emissions of TRS. Annual testing is required for the 
emissions of carbon monoxide, particulate matter, and sulfur dioxide. 

57. 

Specific Conditions 

Pursuant to .§ 19.5 of the Regulations of the Arkansas State Implementation Plan for Air 
Pollution Control (Regulation 19) and 40 CFR Part 52, Subpart E, the permittee ~all not 
exceed the emission rates set forth in the following table at SN -06 when burning black 
liquor solids. Compliance with these emission rates will·be determined through {. 
compliance with Specific Condition 66, proper operation of the control equipment, and 
the required testing for these recovery boilers. 

I Pollutant I lblhr I t[>Y I 
PM 75.0 306.6 

PMIO 13.2 57.9 

S02 240.6 1054.0 

VOC* 167.8 735.0 

co 454.0 1988.0 

NOX 242.0 700.0 

Pb 0.01 0.01 
*Includes the TRS compounds also considered to be VOCs. 
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58. Pursuant to §19.5 and §19.8 of the Regulations of the Arkansas State Implementation 
Plan for Air Pollution Control (Regulation 19) and 40 CFR Part 52, Subpart E, the 

permittee shall not exceed the emission rates set forth in the following table at SN-06 

when burning black liquor solids. Compliance with these emission rates will be 
determined through compliance with Specific Condition 66, proper operation of the 

control equipment, and the CEMS for these recovery boilers. These emission rates were 

based upon a 12-hour average. 

Pollutant lblhr tpy 

I TRS 37.2 163.0 

59. Pursuant to §19.8(d)(l) of Regulation 19 and 40 CFR Part 52, Subpart E, TRS emissions 

shall not exceed 40 ppm measured as H2S on a dry basis and on a 12 hour average, 
corrected to 8% oxygen by volume at source SN-06. Compliance with this specific 
condition will be demonstrated through compliance with Specific Condition 70. 

60. Pursuant to §19.5 of the Regulations of the Arkansas State Implementation Plan for Air 

Pollution Control (Regulation 19) and 40 CFR Part 52, Subpart E, the permittee shall not 

exceed the emission rates set forth in the following table at SN-06 when burning #6 fuel 

oil. Compliance with these emission rates will be determined through compliance with 

Specific Condition 68 and proper operation of the control equipment. 

I Pollutant I lblhr I tpy I 
PM 40.9 0.4 

PM10 29.1 0.3 

S02 1507.2 12.1 

voc 2.4 0.8 

co 16.0 3.6 

NOX 214.0 1.9 

Pb 0.01 0.01 
*Includes the TRS compounds also considered to be VOCs. 
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61. Pursuant to §19.5 of the Regulations of the Arkansas State Implementation Plan for Air 
Pollution Control (Regulation 19) and 40 CFR Part 52, Subpart E, the permittee shall not 
exceed the emission rates set forth in the following table at SN-06 when burning #6 fuel 
oil. Compliance with these emission rates will be determined through compliance with 
Specific Condition 68, proper operation of the control equipment, and the CEMS required 
for these recovery boilers. These emission rates were based upon a 12-hour average. 

II Pollutant lb/hr tpy 

I TRS 37.2 0.9 

62. Pursuant to §18.5 of Regulation 18 and 40 CFR Part 52, Subpart E, the permittee shall 
not exceed 40% opacity from source SN-06 as measured by EPA Reference Method 9. 
Compliance with this opacity limit will be shown through compliance with Specific 
Condition 63. 

63. Pursuant to § 19.7 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 
conduct daily readings of the opacity from source SN-06 in accordance with EPA 
Reference Method 9 and keep a record of these readings. These records shall be kept on 
site and shall be made available to Department personnel upon request. 
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64. Pursuant to §18.8 of Regulation 18, the permittee shall not exceed the emission rates set 
forth in the following table at source SN-06 when burning black liquor solids. 
Compliance with these emission rates will be determined through compliance with 
Specific Condition 66 and proper operation of the control equipment for these recovery 
boilers. 

I Pollutant I lblhr 

Acetaldehyde 3.03 

Antimony Compounds 0.012 

Arsenic Compounds 0.012 

Benzene 0.03 

Cadmium Compounds 0.010 

Chromium Compounds 0.390 

Cobalt Compounds 0.009 

Formaldehyde 0.41 

Hydrogen Chloride** 11.25 

Lead Compounds 0.010 

Manganese Compounds 0.580 

Methanol 32.34 

Methyl Ethyl Ketone 0.36 

Methyl Mercaptan* 5.56 

Nickel Compounds 0.069 

Phenols 1.43 

Selenium Compounds 0.001 

Styrene 0.12 

Toluene 0.08 
*Component ofTRS. Included m the TRS total. 
**Non-VOC non-criteria pollutant. 
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13.27 

0.048 

0.051 

0.10 

0.044 

1.690 

0.037 

1.79 . 

49.27 

0.043 

2.530 

141.65 

1.55 

24.4 

0.310 

6.27 

0.001 

0.51 

0.34 
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65. Pursuant to §18.8 of Regulation 18, the permittee shall not exceed the emission rates set 
forth in the following table at SN-06 when burning #6 fuel oil. Compliance with these 
emission rates will be determined through compliance with Specific Condition 68 and 
proper operation of the control equipment associated with these recovery boilers. 

I Pollutant I lblhr I tpy I 
Antimony Compounds 0.074 0.001 

Arsenic Compounds 0.014 0.001 

Beryllium Compounds 0.001 0.001 

Cadmium Compounds 0.002 0.001 

Chromium Compounds 0.008 0.001 

Cobalt Compounds 0.051 0.001 

Formaldehyde 0.20 O.oi 

Hydrogen Chloride* 3.57 0.03 

Hydrogen Fluoride* 0.18 0.01 

Lead Compounds O.oJ1 0.001 

Manganese Compounds 0.041 0.001 

Mercury Compounds 0.001 0.001 

Nickel Compounds 0.35 0.003 

POM 0.01 0.01 

Selenium Compounds 0.004 0.001 
*Non-VOC, non· PM non-cntena pollutant. 

66. Pursuant to A.C.A. §8-4-203 as referenced by §8-4-304 and §8-4-311, the permittee shall 
not process in excess of361,757 tons of black liquor solids at source SN-06 in any 
consecutive twelve month period. 
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67. Pursuaot to § 19.7 of Regulation 19 aod 40 CFR Part 52, Subpart E, the permittee shall 

maintain records of the amount of black liquor solids processed at source SN-06 in order 

to demonstrate compliaoce with Specific Condition 66 and which may be used by the 

Department for enforcement purposes. These records shall be updated no later thao the 

tenth day ofthe month following the month which the records represent, shall be kept on 

site, aod shall be made available to Department personnel upon request. An annual total 

and each month's individual data shall be submitted to the Department in accordaoce 

with General Provision 7. The first submittal shall be due January 31, 2000, aod shall 

include data from the months January 1999 through December 1999. 

68. Pursuaot to A.C.A. §8-4-203 as referenced by §8-4-304 and §8-4-311, the permittee shall 

not fire in excess of 51,200 gallons of #6 fuel oil at source SN-04 in aoy consecutive 

twelve month period. 

69. Pursuant to §19.7 of Regulation 19 aod 40 CFR Part 52, Subpart E, the permittee shall 

maintain records of the amount of#6 fuel oil fired at source SN-06 in order to 

demonstrate compliance with Specific Condition 68 and which may be used by the 

Department for enforcement purposes. These records shall be updated each day that fuel 

oil is used, shall be kept on site, aod shall be inade available to Department personnel 

upon request. An annual total and each month's individual data shall be submitted to the 

Department in accordance with General Provision 7. The first submittal shall be due 

Jaouary 31, 2000, aod shall include data from the months January 1999 through 

December 1999. 

70. Pursuaot to §19.7 aod §19.8(d)(3) of Regulation 19,40 CFR Part 52, Subpart E, and 

A.C.A. §8-4-203 as referenced by §8-4-304 aod §8-4-311, the permittee shall maintain a 

CEMS at source SN-06 for TRS. The CEMS requirements which the permittee must 

comply with may be found in Appendix A. 

71. Pursuaot to §19.7 of Regulation 19 aod 40 CFR Part 52, Subpart E, the permittee shall 

conduct annual testing at source SN-06 for particulate matter using EPA Reference 

Method 5. These tests shall be conducted in accordaoce with Plaotwide Condition #3 aod 

shall take place no more thao 12 months apart. 

72. Pursuaot to § 19.7 of Regulation 19 aod 40 CFR Part 52, Subpart E, the permittee shall 

conduct annual testing at source SN-06 for sulfur dioxide using EPA Reference Method 

6C. These tests shall be conducted in accordaoce with ~laotwide Condition #3 aod shaU 

take place no more thao 12 months apart. 
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73. Pursuant to§ 19.7 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 
conduct annual testing at source SN -06 for carbon monoxide using EPA Reference 
Method 10. These tests shall be conducted in accordance with Plantwide Condition #3 
and shall take place no more than 12 months apart. 

74. Pursuant to A.CA §8-4~203 as referenced by §8-4-304 and §8-4-311 and 40 CFR 70.6, 
when an ESP is shut down for maintenance, the permittee shall not operate the boiler 
associated with that ESP. The service load rating is not affected if any maintenance is 
being performed which does not affect either of the ESPs located at SN-06. (NOTE: SN-
06 is actually two boilers which both have an ESP.) 

75. Pursuant to A.C.A. §8-4-203 as referenced by §8-4-304 and §8-4-311 and 40 CFR 70.6, 
the permittee may use natural gas to fire this source during periods of start-up and 
shutdown. 
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SNc07 
Smelt Tank #1 

Source Description 

This source was installed or last modified in 1967. A wet scrubber is used to control tbe 
particulate matter and TRS emissions. The scrubbing liquids used for this piece of control 
equipment are weak wash, alkaline solution, or water. 

Annual testing for particulate matter andTRS emissions was required in permit #725-AR-2 and 
is being carried forth in this permit. Additional testing is being required for VOC and methanol 
emissions. 

Specific Conditions 

76. Pursuant to §19.5 of the Regulations of the Arkansas State Implementation Plan for Air 
Pollution Control (Regulation 19) and 40 CFR Part 52, Subpart E, the permittee shall not 
exceed the emission rates set forth in the following table at SN-07. Compliance with 
these emission rates will be determined through compliance with the BLS firinglimit for 
source SN-04/05, proper operation of the control equipment, and the required testing for 

this smelt dissolving tank. {. 

I Pollutant I lb/hr I tpy I 
PM 25.0 110.0 

PMIO 25.0 110.0 

so, 7.5 32.9 

VOC* 26.1 115.0 

NOX 12.9 56.7 

Pb 0.01 0.01 
*Includes the TRS compounds also constdered to be VOCs. 
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77. Pursuantto §19.5 and §19.8 of the Regulations ofthe Arkansas State Implementation 
Plan for Air Pollution Control (Regulation I 9) and 40 CFR Part 52, Subpart E, the 
permittee shall not exceed the emission rates set forth in the following table at SN-07. 
Compliance with these emission rates will be determined through compliance with the 
BLS firing limit for source SN-04/05, proper operation of the control equipment, and the 
required testing for this smelt dissolving tank. These emission rates were based upon a 
I 2-hour average. 

II~= ==P=o~=:t=san=t ==9===1=:~=5 ==i==:.!:!~:====ii 
78. Pursuant to §!9.8(d)(I) of Regulation 19 and 40 CFR Part 52, Subpart E, TRS emissions 

shall not exceed 0.0168 grams ofH2S per kilogram of black liquor solids on a 12 hour 
average from source SN-07. Compliance with this specific condition will be 
demonstrated through compliance with Specific Condition 83. 

79. Pursuant to §18.8 of Regulation I 8, the permittee shall not exceed the emission rates set 
forth in the following table at source SN-07. Compliance with these emission rates will 
be determined through compliance with the BLS firing limit for source SN-04/05, proper 
operation of the control equipment, and the required testing for this smelt dissolving tank. 

I Pollutant I lb/hr I tpy I 
Ammonia* 16.80 73.60 

Antimony Compounds 0.002 0.005 

Arsenic Compounds 0.001 0.002 

Benzene 0.02 0.09 

Beryllium Compounds 0.001 0.001 

Cadmium Compounds 0.001 0.001 

Chlorobenzene 0.01 0.04 

Chromium Compounds 0.002 0.009 

Lead Compounds 0.001 0.004 

Manganese Compounds 0.008 0.032 
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I Pollutant I lblhr I tpy I 
Mercury Compounds 0.001 0.001 

Methanol 26.15 115.00 

Methyl Ethyl Ketone 0.11 0.45 

Methyl Isobutyl Ketone 0.06 0.25 

Nickel Compounds 0.001 0.002 

Selenium Compounds 0.001 0.001 

Styrene 0.01 0.03 

Toluene 0.04 0.15 

Trichloroethylene 0.02 0.08 

Xylene 0.03 0.11 
*Non-HAP, non-VOC, non-cntena pollutant. 

80. Pursuant to § 18.5 of Regulation 18 and 40 CFR Part 52, Subpart E, the permittee shall 
not exceed 20% opacity from source SN-07 as measured by EPA Reference Method 9. 
Compliance with this opacity limit will be shown through compliance with Specific 
Condition 81. 

81. Pursuant to §19.7 of Regulation 19 and 40 CFR Part 52, Subpart E, daily observations of 
the opacity from source SN-07 shall be conducted by a person trained (but not necessarily 
certified) in EPA Reference Method 9. If emissions which appear to be in excess of 20% 
are observed, the permittee shall take immediate action to identify and correct the cause 
of the visible emissions. After corrective action has been taken, another observation of 
the opacity from the source in question shall be conducted in order to either confirm that 
no excess visible emissions are present or that the source is out of compliance with the 
permitted opacity limit. The permittee shall maintain records of all visible emission 
observations, the cause of any excessive visible emissions, the corrective action taken, 
and if visible emissions were present after corrective action was taken. These records 
shall be kept on site and shall be made available to Department personnel upon request. 

82. Pursuant to § 19.7 of Regulation 19 and 40 CFR Part 52; Subpart E, the permittee shall 
conduct annual testing at source SN-07 for particulate matter using EPA Reference 
Method 5. These tests shall be conducted in accordance with Plantwide Condition #3 and 
shall take place no more than 12 months apart. 
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83. Pursuant to §19.7 and §19.8(d)(2) of Regulation 19 and 40 CFR Part 52, Subpart E, the 
permittee shall conduct annual testing at source SN -07 for TRS using EPA Reference 
Method 16. These tests shall be conducted in accordance with Plantwide Condition #3 
and shall take place no more than 12 months apart. 

84. Pursuant to §19.7 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 
test source SN -07 for VOC emissions within 180 days of permit issuance using EPA 
Reference Method 25A. This test shall be conducted in accordance with Plantwide 
Condition #3. 

85. Pursuant to §19.7 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 
test source SN-07 for methanol emissions within 180 days of permit issuance using EPA 
Reference Method 308. This test shall be conducted in accordance with Plantwide 
Condition #3. 

86. Pursuant to §19.8 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 
maintain the following at source SN-07: 

a. A monitoring device for the continuous measurement of the pressure loss of the 
gas stream through the control equipment. The monitoring device is to be 
certified by the manufacturer to be accurate within a gage pressure of ±500 
pascals (ca. ± 2 inches water gage pressure). 

b. A monitoring device for the continuous measurement of the scrubbing liquid 
supply pressure to the control equipment. The monitoring device is to be certified 
by the manufacturer to accurate within ± 15 percent of design scrubbing liquid 
supply pressure. The pressure sensor or tap is to be located close to the scrubber 
liquid discharge point. The Administrator may be consulted for approval of 
alternative locations. 
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SN-08 and SN-09 
Smelt Tanks #2 and #3 

Source Description 

Sources SN-08 and SN-09 were installed or last modified in 1947. Wet scrubbers are used to 

control the particulate matter and TRS emissions. The scrubbing liquids used are weak wash, 

alkaline solution, or water. 

Annual testing for particulate matter and TRS emissions was required in permit #725-AR-2 and 

is being carried forth in this permit. Additional testing is being required for V OC and methanol 

emissions. 

Specific Conditions 

87. Pursuant to §19.5 of the Regulations of the Arkansas State Implementation Plan for Air 

Pollution Control (Regulation 19) and 40 CFR Part 52, Subpart E, the permittee shall not 

exceed the emission rates set forth in the following table at the designated sources. 

Compliance with these emission rates will be determined through compliance with the 

BLS firing limit for source SN-06, proper operation of the control equipment, and the 

required testing for these two smelt dissolving tanks. 

I Pollutant llblhr at SN-08 llb/hr at SN-09 I tEy** 

PM 8.4 9.0 76.3 

PMIO 8.4 9.0 76.3 

so2 3.6 3.2 29.5 

VOC* 13.6 12.2 115.5 . 

NOX 6.1 5.5 51.0 

Pb 0.01 0.01 0.02 

*Includes the TRS compounds considered to be VOCs. 
**These are the combined totals for sources SN-08 and SN-09 and not 

individual limits for each source. 
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88. Pursuant to §19.5 and §19.8 ofthe Regulations of the Arkansas State Implementation 
Plan for Air Pollution Control (Regulation 19) and 40 CFR Part 52, Subpart E, the 
permittee shall not exceed the emission rates set forth in the following table at the 
designated sources. Compliance with these emission rates will be determined through 
compliance with the BLS firing limit for source SN-06, proper operation of the control 
equipment, and the required testing for these two smelt dissolving tanks. These emission 
rates were based upon a 12-houraverage. 

I Pollutant llb/hr at SN-08 llb/hr at SN-09 I tpy* 

TRS I o.7 I o.6 I 5.8 
*These are the combined totals for sources SN-08 and SN-09 and not individual limits for each source. 

89. Pursuant to §19.8(d)(l) of Regulation 19 and 40 CFR Part 52, Subpart E, TRS emissions 
shall not exceed 0.0168 grams ofH2S perkilogram of black liquor solids on a 12 hour 
average from sources SN-08 and SN-09. Compliance with this specific condition will be 
demonstrated through compliance with Specific Condition 94. 

90. Pursuant to §18.8 of Regulation 18, the permittee shall not exceed the emission rates set 
forth in the following table at the designated sources. Compliance with these emission 
rates will be determined through compliance with the BLS firing limit for source SN-06\,. 
proper operation of the control equipment, and the required testing for these two smelt 
dissolving tanks. 

Pollutant lb/hr at SN-08 lb/hr at SN -09 tpy** 

Ammonia* 7.96 7.17 66.23 

Antimony Compounds 0.001 0.001 0.005 

Arsenic Compounds 0.001 0.001 '0.002 

Benzene 0.01 0.01 0.08 

Beryllium Compounds 0.001 0.001 0.001 

Cadmium Compounds 0.001 0.001 0.001 

Chlorobenzene 0.01 0.01 0.04 

Chromium Compounds 0.001 0.001 0.008 

Lead Compounds 0.001 0.001 0.004 
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I Pollutant llb!hr at SN-08 llblhr at SN-09 I tey** I 
Manganese Compounds 0.004 0.004 0.030 

Mercury Compounds 0.001 0.001 0.001 

Methanol 12.70 11.41 105.50 

Methyl Ethyl Ketone 0.05 0.05 0.42 

Methyl Isobutyl Ketone 0.03 0.03 0.23 

Nickel Compounds 0.001 0.001 0.002 

Selenium Compounds 0.001 0.001 0.001 

Styrene 0.01 0.01 0.03 

Toluene 0.02 0.02 0.13 

Trichloroethylene 0.01 0.01 0.07 

Xylene 0.02 0.01 0.10 

*Non-HAP, non-VOC, non-criteria pollutant. 
**These are the combined totals for sources SN-08 and SN-09 and not individual limits for each source. 

91. Pursuant to §18.5 of Regulation 18 and 40 CFR Part 52, Subpart E, the permittee shall 

not exceed 20% opacity from sources SN-08 and SN-09 as measured by EPA Reference 

Method 9. Compliance with this opacity limit will be shown through compliance with 

Specific Condition 92. 

92. Pursuant to § 19.7 of Regulation 19 and 40 CFR Part 52, Subpart E, daily observations of 

the opacity from sources SN-08 and SN-09 shall be conducted by a persontrained (but 

not necessarily certified) in EPA Reference Method 9. If emissions which appear to be in 

excess of 20% are observed, the permittee shall take immediate action to identifY and 

correct the cause of the visible emissions. After corrective action has been taken, another 

observation of the opacity from the source in question shall be conducted in order to 

either confirm that no excess visible emissions are present or that the source is out of 

compliance with the permitted opacity limit. The permittee shall maintain records of all 

visible emission observations, the cause of any excessive visible emissions, the corrective 

action taken, and if visible emissions were present after corrective action was taken. 

These records shall be kept on site and shall be made available to Department personnel 

upon request. 
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93. Pursuant to § 19.7 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 
conduct annual testing at sources SN-08 and SN-09 for particulate matter using EPA 
Reference Method 5. These tests shall be conducted in accordance with Plantwide 
Condition #3 and shall take place no more than 12 months apart. 

94. Pursuant to §19.7 and §19.8(d)(2) of Regulation 19 and 40 CFR Part 52, Subpart E, the 
permittee shall conduct annual testing at sources SN-08 and SN-09 for TRS using EPA 
Reference Method 16. These tests shall be conducted in accordance with Plantwide 
Condition #3 and shall take place no more than 12 months apart. 

95. Pursuant to § 19.7 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 
test sources SN-08 and SN-09 for VOC emissions within 180 days of permit issuance 
using EPA Reference Method 25A. This test shall be conducted in accordance with 
Plantwide Condition #3. 

96. Pursuant to § 19.7 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 
test sources SN-08 and SN-09 for methanol emissions within 180 days of permit issuance 
using EPA Reference Method 308. This test shall be conducted in accordance with 
Plantwide Condition #3. 

97. Pursuant to § 19 .8( d)(3) of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee 
shall maintain the following at sources SN-08 and SN-09: 

a. A monitoring device for the continuous measurement of the pressure loss of the 
gas stream through the control equipment. The monitoring device is to be 
certified by the manufacturer to be accurate within a gage pressure of ±500 
pascals (ca. ± 2 inches water gage pressure). 

b. A monitoring device for the continuous measurement ofthe scrubbing liquid 
supply pressure to the control equipment. The monitoring device is to be certified 
by the manufacturer to accurate within ± 15 percent of design scrubbing liquid 
supply pressure. The pressure sensor or tap is to be located close to the scrubber 
liquid discharge point. The Administrator may be consulted for approval of 
alternative locations. 
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CAUSTICIZING AREA 
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SN-28 
Green Liquor Storage Source Group 

Source Description 

Source SN-28 is used to store the green liquor prior to it being reacted with calcium oxide (lime) 
to form white liquor. This source group, which was installed or last modified in 1975, consists 
of two green liquor storage tanks and associated equipment. No control equipment is associated 
with this source group. 

Specific Conditions 

98. Pursuant to § 19.5 of the Regulations of the Arkansas State Implementation Plan for Air 
Pollution Control (Regulation 19) and 40 CFR Part 52, Subpart E, the permittee shall not 
exceed the emission rates set forth in the following table at SN-28. Compliance with 
these emission rates will be determined through compliance with the limit on the amount 
oflime that may be processed at this facility. 

I Pollutant I lblhr I tpy I 

I 
VOC* 

I 
1.4 

I 
5.9 

I TRS 0.1 .0.3 
*Includes TRS components whtch are also constdered to be VOCs. 
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99. Pursuant to § 18.8 of Regulation 18, the permittee shall not exceed the emission rates set 
forth in the following table at source SN-28. Compliance with these emission rates will 
be determined through compliance with the limit on the amount of lime that may be 
processed at this facility. 

Pollutant lb/hr tpy 

Acetaldehyde 0.01 0.01 

Benzene 0.01 O.oi 

Dimethyl Disulfide* O.o3 0.13 

Dimethyl Sulfide* 0.01 0.03 

Methanol 1.12 4.90 

Methyl Ethyl Ketone O.oi 0.01 

Methyl Isobutyl Ketone O.oi 0.01 
. 

Methyl Mercaptan* 0.02 0.05 

Styrene 0.01 0.01 

Toluene 0.01 0.01 

Xylene 0.01 0.01 
*Component ofTRS. 
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SN-29 
Green Liquor Clarification Source Group 

Source Description 

Source SN-29, which was installed or last modified in 1947, consists of the green liquor clarifier 
and associated equipment. The clarifier removes contaminaots from the green liquid prior to it 
being sent to the slaker. No control equipment is associated with this source group. 

Specific Conditions 

100. Pursuant to §19.5 of the Regulations of the Arkansas State Implementation Plao for Air 
Pollution Control (Regulation 19) and 40 CFR Part 52, Subpart E, the permittee shall not 
exceed the emission rates set forth in the following table at SN-29. Compliaoce with 
these emission rates will be demonstrated through compliaoce with the limit on the 
amount oflime that may be processed at this facility. 

I Pollutaot I lblhr I tpy I 

I 
VOC* 

I 
1.5 

I 
5.9 

I TRS 0.1 0.3 
*Includes TRS components also constdered to be VOCs. 
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101. Pursuant to §18.8 of Regulation 18, the permittee shall not exceed the emission rates set 

forth in the following table at source SN-29. Compliance with these emission rates will 

be demonstrated through compliance with the limit on the amount of lime that may be 

processed at this facility. 

I Pollutant I lblhr I try I 
Acetaldehyde 0.01 0.01 

Benzene 0.01 0.01 

Dimethyl Disulfide* 0.03 0.13 

Dimethyl Sulfide* 0.01 0.03 

Methanol 1.12 4.90 

Methyl Ethyl Ketone 0.01 . 0.01 

Methyl Isobutyl Ketone 0.01 0.01 

Methyl Mercaptan* 0.02 0.05 

Styrene 0.01 .. 0.01 

Toluene 0.01 0.01 

Xylene 0.01 0.01 
*Component ofTRS. 
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SN-30 
Dregs Washer 

Source Description 

The contaminants removed at sources SN-28 and SN-29 are washed prior to being discarded. No 
control equipment is associated with this source. 

Specific Conditions 

102. Pursuant to § 19.5 of the Regulations of the Arkansas State Implementation Plan for Air 
Pollution Control (Regulation I 9) and 40 CFR Part 52, Subpart E, the permittee shall not 
exceed the emission rates set forth in the following table at SN-30. Compliance with 
these emission rates will be demonstrated through compliance with the limit on the 
amount oflime that may be processed at this facility. 
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103. Pursuant to §18.8 of Regulation 18, the permittee shall not exceed the emission rates set 

forth in the following table at source SN-30. Compliance with these emission rates will 

be demonstrated through compliance with the limit on the amount of lime that may be 

processed at this facility. 

I Pollutant I lblhr I tEY I 
Acetaldehyde 0.02 0.07 

Acrolein 0.01 0.01 

Benzene O.oi 0.01 

Methanol 0.28 1.20 

Methyl Ethyl Ketone 0.01 0.01 

Methyl Isobutyl Ketone O.oi O.oi 

Styrene 0.01 0.01 

Toluene O.oi 0.01 

Xylene O.oi 0.01 
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SN-03 
Lime Kiln 

Source Description 

The lime kiln was installed or last modified in 1967. The lime kiln is used to regenerate the 
calcium oxide used in the slaker from the lime mud which is separated from the white liquor. 

A wet scrubber is used to control the emissions of sulfur dioxide and particulate matter from the 
lime kiln. A CEM is used to track the emissions of TRS from the lime kiln. Annual testing for 
particulate matter is also required for the lime kiln. 

The facility is permitted to fire #6 fuel oil at any time at this source. The facility is also allowed 
to use natural gas to fire the lime kiln at any time. 

Specific Conditions 

104. Pursuant to §19.5 of the Regulations of the Arkansas State Implementation Plan for Air 
Pollution Control (Regulation 19) and 40 CFR Part 52, Subpart E, the permittee shall not 
exceed the emission rates set forth in the following table at SN-03. Compliance with 
these emission rates will be demonstrated through compliance with fuel usage limits, the 
limit on the amount of lime that may be processed at this facility, proper operation of the 
control equipment associated with this lime kiln, and the required testing. 

I Pollutant I lblhr I tpy I 
PM 70.0 306.6 

PMIO 34.9 152.9 

S02 17.4 76.3 

VOC* 11.2 49.0 

co 35.0 153.3 

NOX 44.8 196.0 

Pb 1.1 4.5 
*Includes the TRS compounds also considered to be VOCs. 
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105. Pursuant to § 19.5 and §19.8 of the Regulations of the Arkansas State Implementation 

Plan for Air Pollution Control (Regulation 19) and 40 CFR Part 52, Subpart E, the 

permittee shall not exceed the emission rates set forth in the following table at SN-03. 

Compliance with these emission rates will be demonstrated through compliance with fuel 

usage limits, the limit on the amount of lime that may be processed at this facility, proper 

operation of the control equipment associated with this lime kiln, and the required CEMS. 

These emission rates were based upon a 12-hour average. 

I Pollutant I lblhr I tpy I 

I 
TRS 

I 
7.4 

I 
32.6 

I H,S* 1.9 8.3 
*Component ofTRS. Included m the TRS total. 

106. Pursuant to § 19.8(d)(l) of Regulation 19 and 40 CFR Part 52, Subpart E, TRS emissions 

from source SN-03 shall not exceed 40 ppm measured as H2S on a dry basis and on a 12 

hour average, corrected to 10% oxygen by volume. 

107. Pursuant to §18.5. of Regulation 18 and 40 CFR Part 52, Subpart E, the permittee shall 

not exceed 20% opacity from source SN-03 as measured by EPA Reference Method 9. 

Compliance with this opacity limit will be shown through compliance with Specific 

Condition 108. 

108. Pursuant to §19.7 of Regulation 19 and 40 CFR Part 52, Subpart E, daily observations of 

the opacity from source SN-03 shall be conducted by a person trained (but not necessarily 

certified) in EPA Reference Method 9. If emissions which appear to be in excess of 20% 

are observed, the permittee shall take immediate action to identify and correct the cause 

of the visible emissions. After corrective action has been taken, another observation of 

the opacity from the source in question shall be conducted in order to .either confirm that 

no excess visible emissions are present or that the source is out of compliance with the 

permitted opacity limit. The permittee shall maintain records of all visible emission 

observations, the cause of any excessive visible emissions, the corrective action taken, 

and if visible emissions were present after corrective action was taken. These records 

shall be kept on site and shall be made available to Department personnel upon request. 
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109. Pursuant to §18.8 of Regulation 18, the permittee shall not exceed the emission rates set 
forth in the following table at source SN-03. Compliance with these emission rates will 
be demonstrated through compliance with fuel usage limits, the limit on the amount of 
lime that may be processed at this facility, and proper operation of the control equipment 
associated with this lime kiln. 

I Pollutant I lblhr I tpy I 
Acetaldehyde 0.39 1.71 

Acrolein 0.02 0.08 

Antimony Compounds 0.001 0.001 

Arsenic Compounds 0.001 0.002 

Benzene 0.03 0.12 

Beryllium Compounds 0.001 0.002 

Cadmium Compounds 0.006 0.023 -
Carbon Disulfide 0.05 . 0.19 

... ( 
"'\..., 

Chromium Compounds 0.020 0.050 

Cobalt Compounds 0.003 0.014 

Dimethyl Disulfide* 0.15 0.65 

Dimethyl Sulfide* 1.45 6.34 

Formaldehyde 0.04 0.14 

Hydrogen Chloride** 0.56 2.45 

Hydrogen Fluoride** 0.03 0.12 

Lead Compounds 0.019 0.082 

Manganese Compounds 0.164 0.72 

Mercury Compounds 0.002 0.008 

Methanol 2.50 10.92 

Methyl Ethyl Ketone 0.04 0.14 

Methyl Isobutyl Ketone 0.01 0.04 
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I Pollutant I lblhr I try I 
Nickel Compounds 0.013 0.055 

POM 0.01 0.01 

Selenium Compounds 0.001 0.001 

Styrene 0.02 0.06 

Toluene 0.09 0.39 

Xylene O.o7 0.29 
*Component ofTRS. 
**Non-VOC, non-HAP, non-criteria pollutant. 

110. Pursuant to A.C.A. §8-4-203 as referenced by §8-4-304 and §8-4-311 and 40 CFR 70.6, 

the permittee shall only bum #6 fuel oil and pipeline quality natural gas at source SN-03. 

111. Pursuant to A.C.A. §8-4-203 as referenced by §8-4-304 and §8-4-311 and 40 CFR 70.6, 

the permittee shall not bum in excess of 4.38 million gallons of#6 fuel oil in any 
consecutive twelve month period at source SN-03. 

112. Pursuant to §19.7 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 

maintain records of the amount of fuel oil fired at SN-03 in order to demonstrate 
compliance with Specific Condition 111 and which may be used by the Department for 

enforcement purposes. These records shall be updated each day that fuel oil is used, shall 

be kept on site, and shall be made available to Department personnel upon request. An 

annual total and each month's individual data shall be submitted to the Department in 

accordance with General Provision 7. The first submittal shall be due January 31,2000, 

and shall include data from the months January 1999 through December 1999. 

113. Pursuant to §19.7 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 

conduct annual testing for particulate matter emissions from source SN-03 using EPA 

Reference Method 5. These tests shall be conducted in accordance with Plantwide 
Condition #3 and take place no more than 12 months apart. 

114. Pursuant to §19.7 and §19.8(d)(3) of Regulation 19,40 CFRPart 52, SubpartE, and 

A.C.A. §8-4-203 as referenced by §8-4-304 and §8-4-311, the permittee shall maintain a 

Continuous Emissions Monitoring System (CEMS) at s~urce SN-03 for TRS. The CEM 

standards which the permittee is required to comply with may be found in Appendix A. 
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SNc31 
Lime Handling Source Group 

Source Description 

The lime handling source group consists of a hot lime chain, a lime bucket elevator, a lime 
crusher, reburn lime silo, and associated equipment. A baghouse was installed in late I 997 or 
early I 998 to control the emissions from the lime handling operations. 

Specific Conditions 

I 15. Pursuant to §19.5 of the Regulations of the Arkansas State Implementation Plan for Air 
Pollution Control (Regulation 19) and 40 CFR Part 52, Subpart E, the permittee shall not 
exceed the emission rates set forth in the following table at SN-31. Compliance with 
these emission rates will be demonstrated through compliance with the limit on the 
amount oflime that may be processed at this facility, proper operation of the control 
equipment associated with this source, and the testing requirements for this source. 

I Pollutant I lblhr I tpy I 

I 
PM 

I 
0.4 

I 
1.8 

I PM1Q 0.4 1.8 

116. PtVsuant to § 18.5 of Regulation 18 and 40 CFR Part 52, Subpart E, the permittee shall 
not exceed 5% opacity from source SN-31 as measured by EPA Reference Method 9. 
Compliance with this opacity limit will be shown through compliance with Specific 
Condition 117. 

11 7. Pursuant to § 19.7 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 
conduct weekly observations of the opacity from source SN-31 and keep a record of these 
observations. If visible emissions are detected, the permittee shall take immediate action 
to identifY and to correct the cause of the visible emissions. After any necessary 
corrective action has taken place, the permittee shall conduct another observation of the 
opacity from source SN-31 to confirm that no visible emissions are present. If corrective 
action was needed, the permittee shall record the cause of the visible emissions, the 
corrective action taken, and if visible emissions were observed afterwards. These records 
shall be kept on site and made available to Department personnel upon request. 

118. Pursuant to §19.7 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 
test the exhaust from the baghouse at source SN-31 for particulate matter using EPA 
Reference Method 5 within 180 days of permit issuance. 
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SN-02 
Slaker 

Source Description 

The slaker was installed or last modified in 1980. Clarified green liquor, fresh lime, and 

reburned lime are reacted in the slaker to form sodium hydroxide and calcium carbonate. A wet 

scrubber is used to control the emissions from the slaker. 

Specific Conditions 

119. Pursuant to § 19.5 of the Regulations of the Arkansas State Implementation Plan for Air 

Pollution Control (Regulation 19) and 40 CFR Part 52, Subpart E, the permittee shall not 

exceed the emission rates set forth in the following table at SN-02. Compliance with 

these emission rates will be demonstrated through compliance with the limit on the 

amount oflime that may be processed at this facility, proper operation of the control 

equipment associated with this source, and the testing requirements. 

I Pollutant I lblhr I tEY I 
PM 5.0 21.9 

PM10 5.0 21.9 

VOC* 3.3 14.4 

TRS 0.1 0.2 
*Includes TRS components also considered to be VOCs. 

120. Pursuant to §18.5 of Regulation 18 and 40 CFR Part 52, Subpart E, the permittee shall 

not exceed 20% opacity from source SN -02 as measured by EPA Reference Method 9. 

Compliance with this opacity limit will be shown through compliance with Specific 

Condition 121. 
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121. Pursuant to § 19.7 of Regulation 19 and 40 CFR Part 52, Subpart E, daily observations of 
the opacity from source SN-02 shall be conducted by a person trained (but not necessarily 
certified) in EPA Reference Method 9. If emissions which appear to be in excess of 20% · 
are observed, the permittee shall take immediate action to identify and correct the cause 
of the visible emissions. After corrective action has been taken, another observation of 
the opacity from the source in question shall be conducted in order to either confirm that 
no excess visible emissionB are present or that the source is out of compliance with the 
permitted opacity limit. The permittee shall maintain records of all visible emission 
observations, the cause of any excessive visible emissions, the corrective action taken, 
and if visible emissions were present after corrective action was taken. These records 
shall be kept on site and shall be made available to Department personnel upon request. 

122. Pursuant to §18.8 of Regulation 18, the permittee shall not exceed the emission rates set 
forth in the following table at source SN-02. Compliance with these emission rates will 
be shown through compliance with the limit on the amount oflime that may be processed 
at this facility as well as proper operation of the control equipment associated with this 
source. 

I Pollutant I Ib/hr I tr:y I 
Acetaldehyde 0.26 1.11 

Ammonia** 67.87 297.24 

Dimethyl Disulfide* 0.05 0.20 

Methanol 2.90 12.71 

Methyl Ethyl Ketone 0.02 0.09 

Styrene 0.01 0.01 

Toluene . 0.01 0.01 

Xylene 0.01 0.01 
*Component of TRS. 
**Non-VOC, non-HAP, non-criteria pollutant. 

123. Pursuant to §I 9. 7 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 
conduct annual testing for particulate matter emissions from source SN -02 using EPA 
Reference Method 5. These tests shall be conducted in accordance with Plantwide 
Condition #3 and take place no more than 12 months apart. 
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SN-32 
Causticizing Source Group 

Source Description 

Source SN-32, which was installed or last modified in I 981, consists of five causticizers and 
their associated equipment. White liquor from the slaker passes through the causticizer prior to 
being sent to storage. No control equipment is associated with this source group. 

Specific Conditions 

124. Pursuant to §19.5 of the Regulations of the Arkansas State Implementation Plan for Air 
Pollution Control (Regulation 19) and 40 CFR Part 52, Subpart E, the permittee shall not 
exceed the emission rates set forth in the following table at SN-32. Compliance with 
these emission rates will be demonstrated through compliance with the limit on the 
amount of lime that may be processed at this facility. 

I Pollutant I lb/hr I tEY I 

I 
VOC* 

I 
3.3 

I 
14.4 

I TRS 0.1 0.2 
*Includes TRS components also considered to be VOCs. 
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125. Pursuant to §18.8 of Regulation 18, the permittee shall not exceed the emission rates set 
forth in the following table at source SN-32. Compliance with these emission rates will 
be demonstrated through compliance with the limit on the amount of lime that may be 
processed at this facility. 

I Pollutant I lblhr 

Acetaldehyde 0.26 

Ammonia** 67.87 

Dimethyl Disulfide* 0.05 

Methanol 2.90 

Methyl Ethyl Ketone 0.02 

Styrene . 0.01 

Toluene 0.01 

Xylene . 0.01 
*Component ofTRS. 
**Non-criteria, non-VOC pollutant. 
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SN-33 
White Liquor Storage Source Group 

Source Description 

Source SN-33, which was installed or last modified in 1947, consists of four white liquor storage 
tanks and their associated equipment. After the white liquor is clarified, it may be stored prior to 
usage in the mill. No control equipment is associated with this source group. 

Specific Conditions 

126. Pursuant to §19.5 of the Regulations of the Arkansas State Implementation Plan for Air 
Pollution Control (Regulation 19) and 40 CPR Part 52, Subpart E, the permittee shall not 
exceed the emission rates set forth in the following table at SN-33. Compliance with 
these emission rates will be demonstrated through compliance with the limit on the 
amount of lime that may be processed at this facility. 

II~=~Po;;;;~O:;;;u~;:;;an;;,t ==1=~1,;;;,:~;:;;5 ===l==~:~~~ ==91! 
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127. Pursuant to §18.8 of Regulation 18, the permittee shall not exceed the emission rates set 
forth in the following table at source SN-33. Compliance with these emission rates will 
be demonstrated through compliance with the limit on the amount of lime that may be 
processed at this facility. 

I Pollutant I lblhr I tEY I 
Acetaldehyde 0.02 om 

Acrolein 0.01 O.oi 

Benzene 0.01 O.oi 

Methanol 0.28 1.20 

Methyl Ethyl Ketone 0.01 O.oi 

Methyl Isobutyl Ketone O.oi O.oi 

Styrene 0.01 O.oi 

Toluene O.oi O.oi 

Xylene 0.01 0.01 
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SN-34 
White Liquor Clarification Source Group 

Source Description 

Source SN-34, which was installed or last modified in 1983, consists of two white liquor 

clarifiers and associated equipment. The lime mud which was formed in the slaker and the 

causticizer is removed from the white liquor in one of the two clarifiers. The lime mud is sent to 

storage and washing (considered to be a source of de minimis emissions). The white liquor is 

then sent to storage. No control equipment is associated with this source group. 

Specific Conditions 

128. Pursuant to §19.5 of the Regulations of the Arkansas State Implementation Plan for Air 

Pollution Control (Regulation 19) and 40 CFR Part 52, Subpart E, the permittee shall not 

exceed the emission rates set forth in the following table at SN-34. Compliance with 

tbese emission rates will be demonstrated through compliance with the the limit on the 

amount of lime that may be processed at this facility. 
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129. Pursuant to §18.8 of Regulation 18, the permittee shall not exceed the emission rates set 
forth in the following table at source SN-34. Compliance with these emission rates will 
be demonstrated through compliance with the limit on the amount of lime that may be 
processed at this facility. 

I Pollutant I lblhr I tey I 
Acetaldehyde 0.02 O.o7 

Acrolein 0.01 O.oi 

Benzene O.oi O.oi 

Methanol 0.28 1.20 

Methyl Ethyl Ketone 0.01 0.01 

Methyl.Isobutyl Ketone O.oi O.oi 

Styrene O.oi O.oi 

Toluene O.oi O.oi 

Xylene O.oi O.oi 

88 



International Paper Company 
CSN: 52-0013 Permit #:725-AOP-RO 

NCO SYSTEM 
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SN-12 and SN-14 
NCG Incinerator and Back-Up Flare 

Source Description 

The NCG Incinerator was installed or last modified in 1988. This natural gas fired source 
incinerates the non~condensible gases from the multiple effect evaporator and the turpentine 
recovery system. (NOTE: The NCGs from the digesters are routed through the turpentine 
recovery system.) Source SN-14 was installed or last modified in 1992. The back-up flare is 
maintained in the event of primary incinerator failure. 

There are two special requirements for this source because source SN-27 is subject to 40 CFR 
Part 60, Subpart BB. These requirements are outlined in Specific Conditions 137 and 138. 
The increase in VOC emissions from this source is due to the method of calculation. Due to 
discrepancy in testing methods, the total of HAPs which are also VOCs is often higher than the 
VOC tested rate. 

Specific Conditions 

130. Pursuant to § 19.5 of the Regulations of the Arkansas State Implementation Plan for Air 
Pollution Control (Regulation 19) and 40 CFR Part 52, Subpart E, the permittee shall n<'i! 
exceed the combined emission rates set forth in the following table at SN-12 and SN-14 
when firing natural gas. Compliance with these emission rates will be determined 
through compliance with fuel usage limits as well as maintaining the temperature and the 
residence time required by 40 CFR Part 60, Subpart BB. 

I SN I Pollutant I lblhr I 1EY I 
PM 0.2 0.9 

PMIO 0.2 0.9 

S02 0.9 4.1 

12 VOC* 18.4 80.3 

co 9.4 41.1 

NOX 7.3 32.1 

IRS 0.1 0.1 

90 



International Paper Company 
CSN: 52-0013 Permit #:725-AOP-RO 

I SN I Pollutant I lblhr I tpy I 
14 PM 0.2 0.9 

PMIO 0.2 0.9 

S02 45.0 205.0 

VOC* 18.4 80.3 

co 9.4 41.1 

NOX 7.3 32.1 

TRS 0.1 0.1 
*Includes TRS components which are also conSidered VOCs. 

131. Pursuant to § 18.5 of Regulation 18 and 40 CFR Part 52, Subpart E, the permittee shall 
not exceed 5% opacity from sources SN-12 and SN-14 as measured by EPA Reference 
Method 9. Compliance with this opacity limit will be shown through compliance with 
Specific Condition 134. 

132. Pursuant to §18.8 of Regulation 18, the permittee shall not exceed the combined emission 
rates set forth in the following table at sources SN-12 and SN-14 when firing natural gas. 
Compliance with these emission rates will be shown through compliance with fuel usage 
limits and maintaining the temperature and the residence time required by 40 CFR Part 
60, Subpart BB. 

I SN I Pollutant I lblhr I lEY I 
Benzene 0.08 0.19 

Cumene 0.04 0.14 

Formaldehyde 0.80 2.04 

12 Methanol 0.74 1.89 

Methyl Ethyl Ketone 0.01 0.02 

Styrene 0.01 0.02 

Xylene 0.01 o.or 
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I SN I Pollutant I lblhr I tpy I 
Benzene 0.08 0.19 

Cumene 0.04 0.14 

Formaldehyde 0.80 2.04 
. 

14 Methanol 0.74 1.89 

Methyl Ethyl Ketone 0.01 0.02 

Styrene 0.01 0.02 

Xylene 0.01 0.01 

133. Pursuant to A.C.A. §8-4-203 as referenced by §8-4-304 and §8-4-311 and 40 CFR 70.6, 
pipeline quality natural gas shall be the only fuel fired at source SN-12. 

134. Pursuant to §19.7 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 
conduct weekly observations of the opacity from source SN-12. If any visible emissions 
are detected, the permittee shall take immediate action to identifY and correct the cause of 
the visible emissions. After corrective action has been taken, the permittee shall conduct 
another observation of the opacity from source SN -12 in order to confirm that visible 
emissions are no longer present. The permittee shall maintain records of all visible 
emissions observations and any corrective action taken. These records shall be kept on 
site and made available to Department personnel upon request. 

135. Pursuant to 40 CFR §60.283(a)(1)(iii) and §19.8 of Regulation 19, the permittee shall 
combust all gases from source SN-27 at source SN-12 or as allowed at source SN-14 at a 
minimum temperature of1200°F for a minimum of0.5 seconds. 

136. Pursuant to 40 CFR §60.284(b)(1) and§ 19.8 of Regulation 19, the permittee shall install, 
calibrate, maintain, and operate a monitoring device which measures and records the 
combustion temperature of the gases at SN-12 or SN-14. The monitoring device is to be 
certified by the manufacturer to be accurate within ± 1% of the temperature being 
measured. 
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SN-13 
Cogeneration Unit 

Source Description 

The cogeneration unit was installed or last modified in 1990. The cogeneration unit consists .of a 
natural gas fired turbine and a natural gas fired duct burner. The cogeneration unit is used to 
produce power for use throughout the facility. 

This source underwent PSD review for emissions ofNOx and CO in permit #725-AR-2. Steam 
injection and low NOx burners are used to reduce the NOx emissions from this unit. 

The cogeneration unit is subject to the provisions of 40 CFR Part 60, Subpart GG. The initial 
testing required by this NSPS subpart has been performed. 

Specific Conditions 

13 7. Pursuant to § 19.5 of the Regulations of the Arkansas State Implementation Plan for Air 
Pollution Control (Regulation 19) and 40 CFR Part 52, Subpart E, the permittee shall not 
exceed the emission rates set forth in the following table at SN -13 when firing natural 
gas. Compliance with these emission rates will be shown through compliance with the 
fuel usage limitations. · 

I Pollutant I lblhr I tpy I 
PM 5.6 24.6 

PMIO 5.6 24.6 

so, 0.4 1.5 

voc 2.8 12.1 
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138. Pursuant to §19.5 and §19.9 of Regulation 19, and 40 CFR Part 52, Subpart E, the 
permittee shall not ex.ceed the emission rates set forth in the following table at source SN-
11. Compliance with these emission rates will be shown through compliance with fuel 
usage limitations and the use of steam injection at this source. 

Pollutant lblhr tpy 

co 51.6 226.2 

NO 93.3 408.8 

139. Pursuant to § 18.5 of Regulation 18 and 40 CFR Part 52, Subpart E, the permittee shall 
not exceed 5% opacity from source SN-13 as measured by EPA Reference Method 9. 
Compliance with this opacity limit will be shown through compliance with Specific 
Condition 140. 

140. Pursuant to §19.9 of Regulation 19,40 CFR Part 52, Subpart E, 40 CFR 70.6, and A.C.A. 
§8-4-203 as referenced by §8-4-304 and §8-4-311, pipeline quality natural gas shall be 
the only fuel used to fire this source. 

141. Pursuant to §19.9 of Regulation 19,40 CFR Part 52, Subpart E, 40 CFR 70.6, and A.C.A. 
§8-4-203 as referenced by §8-4-304 and §8-4-311, natural gas usage at the gas turbine 
shall not exceed 3 51 Mscflhr. 

142. Pursuant to §19.9 of Regulation 19,40 CFR Part 52, Subpart E, 40 CFR 70.6, and A.C.A. 
§8-4-203 as referenced by §8-4-304 and §8-4-311, natural gas usage at the duct burner 
shall not exceed 23 8 Mscf/hr. 

143. Pursuant to §19.7 and §19.9 of Regulation 19,40 CFR Subpart E, 40 CFRPart 52, 
Subpart E, and A.C.A. §8-4-203 as referenced by §8-4-304 and §8-4-311, the permittee 
shall continue to maintain a separate strip chart recorder to measure the gas used by the 
gas turbine and the duct burner. The recorders shall be inspected and adjusted once every 
twelve hours. The strip chart shall also measure the date and the time in addition to the 
gas flow. The strip charts shall be maintained on site for at least two years and shall be 
made available to Department personnel upon request. 

144. Pursuant to §19.7 and §19.9 of Regulation 19,40 CFR Part 52, Subpart E, and A.C.A. 
§8-4-203 as referenced by §8-4-304 and §8-4-311, the permittee shall maintain a 
continuous emissions monitoring systems for CO and NOx at source SN-13. The 
standards for the CEMS may be found in Appendix A. 
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145. Source SN-13 is subject to 40 CFR Part 60, Subpart A, General Provisions, and 40 CFR 
Part 60, Subpart GG, Standards of Performance for Stationary Gas Turbines due to an 
installation date of 1990 and a heat input at peak load greater than 10.7 gigajoules per 
hour. A copy of Subpart GG has been placed in Appendix B of this permit. The 
important requirements of this subpart are outlined in Specific Conditions 146 through 
151. 

146. Pursuant to 40 CFR 60.332(a)(2), the permittee shall not cause to be discharged into the 
atmosphere from any stationary gas turbine, any gases which contain nitrogen oxides in 
excess of 150 ppm (at 15% oxygen and on a dry basis). 

147. Pursuant to 40 CFR 60.332(f), the limit set forth in Specific Condition 146 may be 
exceeded when ice fog is deemed to be a traffic hazard by the owner of operator of the 
gas turbine. 

148. Pursuant to 40 CFR 60.333(a), the permittee shall not cause from any stationary gas 
turbine any gases which contain sulfur dioxide in excess of 0.015% by volume at 15% 
oxygen and on a dry basis. Compliance with this specific condition will be demonstrated 
through compliance with Specific Condition 149. 

149 .. Pursuant to 40 CFR 60.333(b), the permittee shall not burn in any stationary gas turbine 
any fuel which contains sulfur in excess of 0.8% by weight. 

150. Pursuant to 40 CFR 60.334(b ), the owner or operator of any stationary gas turbine subject 
to the provisions of this subpart shall monitor sulfur content and nitrogen content of the 
fuel being fired in the turbine. The frequency of determination shall be as follows: 

a. If the turbine is supplied its fuel from a bulk storage tank, the values shall be 
determined on each occasion that fuel is transferred to the storage tank from any 
other source. 

b. If the turbine is supplied its fuel without intermediate bulk storage the values shall 
be determined and recorded daily. Owners, operators, or fuel vendors may 
develop custom schedules for determination of the values based on the design and 
operation of the affected facility and the characteristics of the fuel supply. These 
custom schedules shall be substantiated with data and must be approved by the 
Administrator before they can be used to comply with paragraph (b) of this 
seciton. 
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151. Pursuant to 40 CFR 60.334(c)(2), for the purpose of reports required under §60.7(c), 

periods of excess emissions are defined as follows for sulfur dioxide: any daily period 

during which the sulfur content of the fuel being fired in the gas turbine exceeds 0.8%. 
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SN-01 
Bark/Gas Boiler 

Source Description 

Source SN-01 is a 225 MMBTU/hr boiler which was installed in 1947. The main fuels for this 
boiler are natural gas, tire derived fuel (TDF) and mill wood wastec The facility is permitted to 
burn a limited amount of #6 fuel oil in the event of natural gas curtailment or to test the fuel 
burning capability of the equipment. Emissions from this source are controlled with a wet 
scrubber. While the source is burning natural gas and/or mill wood waste, water is used as a 
scrubbing liquor. When #6 fuel oil is being fired, a caustic scrubbing liquid is used. 

Annual testing is required for carbon monoxide and particulate matter emissions. 

Specific Conditions 

152. Pursuant to § 19.5 of the Regulations of the Arkansas State Implementation Plan for Air 
Pollution Control (Regulation 19) and 40 CFR Part 52, Subpart E, the permittee shall not 
exceed the emission rates set forth in the following table at SN-01 when firing natural 
gas, wood waste, and/or TDF. Compliance with these emission rates will be determined 
through compliance with the fuel usage and steam production limits, proper operation of 
the control equipment associated with this boiler, and the testing requirements for this 
boiler. 

I Pollutant I lblhr I tpy I 
"'" 

PM 75.0 328.5 

PM 10 62.5 273.8 

S02 3.8 16.6 

voc 28.0 122.6 

co 619.0 2711.0 

NO,. 110.0 482.0 
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153. Pursuant to § 19.5 of the Regulations of the Arkansas State Implementation Plan for Air 
Pollution Control (Regulation 19) and 40 CFR Part 52, Subpart E, the permittee shall not 
exceed the emission rates set forth in the following table at SN-01 when firing #6 fuel oil. 
Compliance with these emission rates will be determined through compliance with the 
fuel oil usage limits, proper operation of the control equipment associated with this 
boiler, and the testing requirements for this boiler. 

I Pollutant I lblhr I tEY I 
PM 76.7 0.7 

PMIO 54.5 0.5 

S02 706.5 5.7 

voc 1.2 0.1 

co 7.5 0.1 

NOX 100.5 0.8 

Pb 0.05 0.01 

154. Pursuant to §18.5 of Regulation 18 and 40 CFR Part 52, Subpart E, the permittee shall 
not exceed 20% opacity from source SN-01 as measured by EPA Reference Method 9. 
Compliance with this opacity limit will be shown through compliance with Specific 
Condition 155. 

155. Pursuant to §19.7 of Regulation 19 and 40 CFR Part 52, Subpart E, daily observations of 
the opacity from source SN-01 shall be conducted by a person trained (but not necessarily 
certified) in EPA Reference Method 9. If emissions which appear to be in excess of 20% 
are observed, the permittee shall take immediate action to identifY and correct the cause 
of the visible emissions. After corrective action has been taken, another observation of 
the opacity from the source in question shall be conducted in order to either confirm that 
no excess visible emissions are present or that the source is out of compliance with the 
permitted opacity limit. The permittee shall maintain records of all visible emission 
observations, the cause of any excessive visible emissions, the corrective action taken, 
and if visible emissions were present after corrective action was taken. These records 
shall be kept on site and shall be made available to Department personnel upon request. 

99 



International Paper Company 
CSN: 52-0013 Permit #:725-AOP-RO 

156. Pursuant to § 18.8 of Regulation 18, the permittee shall not exceed the emission rates set 
forth in the following table at source SN-01 when firing natural gas, wood waste, and/or 
TDF. Compliance with these emission rates will be determined through compliance with 
the fuel usage and steam production limits and proper operation of the control equipment 
associated with this boiler. 

Pollutant lblhr tpy 

Acetaldehyde 0.08 0.34 

Acrolein 0.01 0.01 

Arsenic Compounds 0.007 0.030 

Benzene ·o.o9 0.40 

Cadmium Compounds 0.001 0.003 

Carbon Disulfide 0.03 0.13 

. Chloroform 0.01 . 0.01 

Chromium Compounds 0.002 0.006 

Cobalt Compounds 0.014 0.060 

Cumene O.Dl 0.01 

Dibenzofurans 0.01 0.01 

Formaldehyde 0.17 0.73 

Hydrogen Chloride 0.08 0.34 

Lead Compounds 0.020 0.086 
. 

Manganese Compounds 0.927 4.06 

Mercury Compounds 0.001 0.002 

Methanol 0.32 1.38 
. 

Methyl Ethyl Ketone 0.01 0.01 

Methyl Isobutyl Ketone 0.05 0.21 

Methylene Chloride* 0.21 0.92 

Napthalene 0.06 0.26 
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I Pollutant I lblhr I t)2Y I 
Nickel Compounds O.ol8 0.079 

n-Hexane 0.13 0.55 

Phenols 0.01 0.05 

POM O.o7 0.31 

Selenium Compounds 0.001 0.004 

Styrene 0.01 0.02 

Toluene 0.01 0.01 

I, 1,1-Trichloroethane 0.01 O.ol 

Trichloroethylene O.ol O.ol 

Xylene O.ol O.ol 

Zinc 25.67 112.49 
*Non-VOC HAP. 

157. Pursuant to §18.8 of Regulation 18, the permittee shall not exceed the emission rates set 
forth in the following table at SN-01 when firing #6 fuel o.il. Compliance with these 
emission rates will be determined through compliance with the fuel oil usage limit and 
proper operation of the control equipment associated with this source. 

I Pollutant I lblhr I t)2Y I 
Antimony Compounds O.o35 0.001 

Arsenic Compounds 0.007 0.001 

Beryllium Compounds 0.001 0.001 

Cadmium Compounds 0.001 0.001 

Chromium Compounds 0.004 0.001 

Cobalt Compounds 0.024 0.001 

Formaldehyde 0.10 O.ol 

Hydrogen Chloride* 1.67 0.02 
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I Pollutant I lb!hr I tpy I 
Hydrogen Fluoride* 0.09 0.01 

Lead Compounds 0.006 0.001 

Manganese Compounds 0.019 0.001 ' 

Mercury Compounds 0.001 0.001 

Nickel Compounds 0.161 0.002 

POM 0.01 0.01 

Selenium·Compounds 0.002 0.001 
*Non-VOC, non-cntena pollutant 

158. Pursuant to A.C.A. §8-4-203 as referenced by §8-4-304 and §8-4-311 and 40 CFR 70.6, 
the permittee shall only fire pipeline quality natural gas, mill wood waste, TDF, or #6 fuel 
oil at source SN-01. 

159. Pursuant to A.C.A. §8-4-203 as referenced by §8-4-304 and §8-4-311 and40 CFR 70.6, 
steam production shall not exceed 1,314,000,000 pounds· in any consecutive twelve ,, -;:,,_ 
month period. 

160. Pursuant to § 19.7 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 
. maintain records of the the steam production at source SN-01 in order to demonstrate 
compliance with Specific Condition 159 and which may be used by the Department for 
enforcement purposes. These records shall be updated no later than the tenth day of the 
month following the month which the records represent, shall be kept on site, and shall be 
made available to Department personnel upon request. An annual total and each month's 
individual total shall be submitted to the Department in accordance with General 
Provision 7. The first submittal shall be du.e January 31, 2000, and shall include data 
from the months January 1999 through December 1999. 

161. Pursuant to A.C.A. §8-4-203 as referenced by §8-4-304 and §8-4-311 and 40 CFR 70.6, 
the permittee shall not fire in excess of24,0030 gallons of#6 fuel oil at source SN-01 in 
any consecutive twelve month period. 
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162. Pursuant to §19.7 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 

maintain records of the amount of fuel oil fired at source SN -0 I in order to demonstrate 

compliance with Specific Condition 161 and which may be used by the Department for 

enforcement purposes. These records shall be updated each day that fuel oil is used, shall 

be kept on site, and shall be made available to Department personnel upon request. An 

annual total and each month's individual total shall be submitted to the Department in 

accordance with General Provision 7. The first submittal shall be due January 31, 2000, . 

and shall include data from the months January 1999 through December 1999. 

163. Pursuant to A.C.A. §8-4-203 as referenced by §8-4-304 and §8-4-311 and 40 CFR 70.6, 

the permittee shall not fire in excess of210 tons ofTDF at source SN-01 per week. 

164. Pursuant to §19.7 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 

maintain records of the amount ofTDF fired at source SN-01 in order to demonstrate 

compliance with Specific Condition 163 and which may be used by the Department for 

enforcement purposes. These records shall be updated weekly, shall be kept on site, and 

shall be made available to Department personnel upon request. An annual total and each 

month's individual total shall be submitted to the Department in accordance with General 

Provision 7. The first submittal shall be due January 31, 2000, and shall include data 

from the months January 1999 through December 1999. 

165. Pursuant to §19.7 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 

conduct annual testing for carbon monoxide emissions from source SN-0 1 using EPA 

Reference Method 10. These tests shall be conducted in accordance with Plantwide 

Condition #3 and take place no more than 12 months apart. 

166. Pursuant to §19.7 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 

conduct annual testing for particulate matter emissions from source SN-01 using EPA 

Reference Method 5. These tests shall be conducted in accordance with Plantwide 

Condition #3 and take place no more than 12 months apart. 

167. Pursuant to A.C.A. §8-4-203 as referenced by §8-4-304 and §8-4-311 and 40 CFR 70.6, 

soot blowing shall not exceed 30 minutes during the mechanical cleaning of the grates. 

Such operations shall not take place more than three (3) times per day. 

168. Pursuant to §19.7 of Regulation 19 and 40 CFR 70.6, the permittee shall maintain records 

of the soot blowing operations in order to demonstrate c~mpliance with Specific 

Condition 167 and which may be used by the Department for enforcement purposes. 

These records shall be updated after every grate cleaning, shall be kept on site, and shall 

be made available to Department personnel upon request. 
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SN-47 
Package Boiler 

Source Description 

Source SN-47 is a package boiler which will be used to provide supplemental steam to various 
parts of the plant whenever another boiler is out of service for maintenance, etc. This source will 
only be on site .whenever it is needed. The permittee will be required to comply with any 
applicable NSPS subpart (This will be dependent upon the size of the boiler being used.). 

Natural gas will be the only fuel that this source will be permitted to fire. As this source will 
only be used when another boiler is out of service, there will be no net increase in emissions. 
Also, restrictions on the amount of fuel that may be fired in this boiler are being taken in order to 
stay below the PSD significant increase levels. 

Specific Conditions 

169. Pursuant to § 19.5 of the Regulations of the Arkansas State Implementation Plan for Air 
Pollution Control (Regulation 19) and 40 CFR Part 52, Subpart E, the permittee shall not 
exceed the emission rates set forth in the following table at SN-47. Compliance with 
these emission rates will be determined through compliance with Specific Condition 172. 

I Pollutant I lblhr I tpy I 
PM 5.5 6.6 

PMIO 5.5 6.6 

S02 0.2 0.2 
. voc 0.4 0.4 

co 50.0 60.0 

NO 25.0 30.0 

170. Pursuant to §18.5 of Regulation 18 and 40 CFR Part 52, Subpart E, the permittee shall 
not exceed 5% opacity from source SN-47 as measured by EPA Reference Method 9. 
Compliance with this opacity limit will be demonstrated ·by compliance with Specific 
Condition 171. 

171. Pursuant to A.C.A. §8-4-203 as referenced by §8-4-304 and §8-4-311 and 40 CFR 70.6, 
pipeline quality natural gas shall be the only fuel used to fire the package boiler. 
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172. Pursuant to A.C.A. §8-4-203 as referenced by §8-4-304 and §8-4-311 and 40 CFR 70.6, 
natural gas usage shall not exceed 575 MMSCF at source SN-47 in any consecutive 
twelve month period. 

173. Pursuant to § 19.7 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 
maintain records of the amount of natural gas fired at source SN-47 in order to 
demonstrate compliance with Specific Condition 172 and which may be used by the 
Department for enforcement purposes. These records shall be updated no later than the 
tenth day of the month following the month which the records represent, shall be kept on 
site, and shall be made available to Department personnel upon request. An annual total 
and each month's individual data shall be submitted to the Department in accordance 
with General Provision 7. The first submittal shall be due January 31,2000, and shall 
include data from the months January 1999 through December 1999. 

174. Pursuant to A.C.A. §8-4-203 as referenced by §8-4-304 and §8-4-311 and 40 CFR 70.6, 
the heat input capacity of source SN-47 shall not exceed 250 MMBTU/hr. 

175. Source SN-47 is potentially subject to 40 CFR Part 60, Subpart A, General Provisions, 
and 40 CFR Part 60, Subpart De -Standards of Performance for Small Industrial
Commercial-Institutional Steam Generating Units. Source SN-4 7 will only be subject to 
this subpart if the facility chooses to install a boiler which has a heat input capacity 
between 10 MMBTU/hr and 100 MMBTU/hr. The important requirements of this 
subpart are outlined in Specific Conditions 176 and 177. A copy of Subpart De has been 
included in Appendix C 

176. Pursuant to 40 CFR 60.48c(g), the permittee shall record and maintain records of the 
amount of natural gas combusted during each day. 

177. Pursuant to 40 CFR 60.48c(i), the permittee shall maintain the records required by 
Specific Condition 176 for a period of two years following the date of such record. 

178. Source SN-47 is potentially subject to 40 CFR Part 60, Subpart A, General Provisions, 
and 40 CFR Part 60, Subpart Db, Standards of Performance for Industrial-Commercial
Institutional Steam Generating Units. This source will be subject to this subpart if the 
facility chooses to install a boiler which has a heat input capacity greater than 1 00 
MMBTU/hr. The important requirements of this subpart are outlined in Specific 
Conditions 179 through 196. A copy of subpart Db has .been included in Appendix D. 

179. Pursuant to 40 CFR 60.44b(a), the permittee shall not cause to be discharged to the 
atmosphere any gases that contain oxides of nitrogen in excess ofO.lO lb/MMBTU 
(expressed as N02). 
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180. Pursuant to 40 CFR 60.44b(a), the heat release rate shall not exceed 70,000 BTU/hr fe. 

181. Pursuant to 40 CFR 60.46b(h), the oxides of nitrogen standards set forth in Specific 
Condition 179 shall apply at all times including periods of startup, shutdown, or 
malfunction. 

182. Pursuant to 40 CFR 60.46b(e), to determine compliance with the emission limits for 

nitrogen oxides required under §60.44b, the owner or operator of an affected facility shall 
conduct the performance test as required under §60.8 using the continuous system for 

monitoring nitrogen oxides under §60.48b (Specific Condition 185). 

183. Pursuant to 40 CFR 60 .46b( e )(1 ), § 19.7 of Regulation 19, and 40 CFR Part 52, Subpart 
E, for the initial compliance test, nitrogen oxides from the steam generating unit are 
monitored for 30 successive steam generating operating days and the 30-day average 

emission rate is used to determine compliance with the nitrogen oxides emission 
standards under §60.44b. The 30-day average emission rate is calculated as the average 

of all hourly emissions data recorded by the monitoring system during the 30-day test 
· period. 

184. Pursuant to 40 CFR 60.46b(e)(4), following the date on which the initial performance test 
is completed or required to be completed under §60.8 of this subpart, whichever date 
comes first, the owner or operator of an affected facility which has a heat input capacity 
of73 MW (250 million BTU/hr) or less and which combusts natural gas shall upon 

request determine compliance with the nitrogen oxide standards under §60.44b through 
the use of a 30-day performance test. During periods when performance tests are not 

requested, nitrogen oxides emission data collected pursuant to §60.48b(g)(1) or 
§60.48b(g)(2) are used to calculate a 30-day rolling average emission rate on a daily basis 

and used to prepare excess emission reports but will not be used to determine compliance 
with the nitrogen oxides emission standards. A new 30-day rolling average emission rate 
is calculated each steam generating unit operating day as the average of all hourly 

nitrogen oxides emission data for the preceding 30 steam generating unit operating days. 

185. Pursuant to 40 CFR 60.48b(b),§ 19.7 ,of Regulation 19, 40 CFR Part 52, Subpart E, and 

A.C.A. §8-4-203 as referenced by §8-4-304 and §8-4-311, the permittee shall install, 
calibrate, maintain, and operate a continuous monitoring system for measuring nitrogen 

oxides emissions discharged to the atmosphere and record the output of the system. 

186. Pursuant to 40 CFR 60.48b(c), the continuous monitoring system required under 

paragraph (b) of this section shall be operated and data recorded during all periods of 

operation of the affected facility except for continuous monitoring system breakdowns 
and repairs. Data is recorded during calibration checks, and zero and span adjustments. 
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187. Pursuant to 40 CFR 60.48b(c), the 1-hour average nitrogen oxides emission rates 
measured by the continuous nitrogen oxides monitor required by paragraph (b) of this 
section shall be expressed in ng/J or lb/million BTU heat input and shall be used to 
calculate the average emission rates under §60.44b. The 1-hour averages shall be 
calculated using the data points required under §60.13(b ). At least 2 data points must be 
used to calculate each 1-hour average. 

188. Pursuant to 40 CFR 60.48b(e), the procedures under §60.13 shall be followed for 
installation, evaluation, and operation of the continuous monitoring system. 

189. Pursuant to 40 CFR 60.48b(e)(2), the span value for the nitrogen oxides emission monitor 
shall be 500 ppm. 

190. Pursuant to 40 CFR 60.49b(a), the permittee shall submit notification of initial startup as 
provided by §60.7. This notification shall include the following: 

a. The heat design input capacity of the affected facility and identification of the 
fuels to be combusted in the affected facility. 

b. If applicable, a copy of any Federally enforceable requirement that limits the 
annual capacity factor for any fuel or mixture of fuels under §§60.44b. 

c. The annual capacity factor at which the owner or operator anticipates operating 
the facility based on all fuels fired and based on each individual fuel fired. 

191. Pursuant to 40 CFR 60.49b(d), the owner or operator of an affected facility shall record 
and maintain records of the amounts of each fuel com busted during each day and 
calculate the annual capacity factor individually for coal, distillate oil, residual oil, natural 
gas, wood, and municipal-type solid waste for each calendar quarter. The annual capacity 
factor is determined on a 12-month rolling average basis with a new annual capacity 
factor calculated at the end of each calendar month. 

192. Pursuant to 40 CFR 60.49b(g), except as provided for under paragraph (p) of this section, 
the owner or operator of an affected facility subject to the nitrogen oxides standards under 
§60.44b shall maintain records of the following information for each steam generating 
unit operating day. 

a. Calendar date 

b. The average hourly nitrogen oxides emission rates (expressed as N02) (ng/J or 
lb/million BTU heat input) measured or predicted 
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c. The 30-day average nitrogen oxides emission rates (ng/J or lb/million BTU heat 
input) calculated at the end of each steam generating unit operating day from the 
measured or predicted hourly nitrogen hourly nitrogen oxide emission rates for the 
preceding 30 steam generating unit operating days. 

d. Identification of the steam generating unit operating days when the calculated 30-
day average nitrogen oxides emission rates are in excess of the nitrogen oxides 
emissions standards under §60.44b, with the reasons for such excess emissions as 
well as a description of corrective actions taken. 

e. Identification of the steam generating unit operating days for which pollutant data 
have not been obtained, including reasons for not obtaining sufficient data and a 
description of corrective action taken. 

f. Identification of the times when emission data have been excluded from the 
calculation of average emission rates and the reasons for excluding data. 

g. Identification of"F" factor used for calculations, method of determination, and 
type of fuel combusted. 

h. Identification of the times when the pollutant concentration exceeded full span of 
the continuous monitoring system. 

1. Description of any modifications to the continuous monitoring system that could 
affect the ability of the continuous monitoring system to comply with 
Performance Specification 2 or 3. 

J. Results of daily CEMS drift tests and quarterly accuracy assessments as required 
under appendix F, Procedure I. 

193. Pursuant to 40 CFR 60.49b(h)(2), the owner or operator of any affected facility that is 
subject to the nitrogen oxides standards of §60.44b, combusts natural gas, has a heat input 
capacity less than 73 MW (250 million BTU/hr), and is required to monitor nitrogen 
oxides emissions on a continuous basis under §60.48b(g)(l) or steam generating unit 
operating conditions under §60.48b(g)(2), shall submit excess emission reports for any 
calendar quarter during which there are excess emissions from the affected facility. If 
there are no excess emissions during the calendar quarte~, the owner or operator shall 
submit a report semiannually stating that no excess emissions occurred during the 
semiannual reporting period. 
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194. Pursuant to 40 CFR 60.49b(h)( 4), for purposes of §60.48b(g)(l ), excess emissions are 
defined as any calculated 30-day rolling average nitrogen oxides emission rate, as 
determined under §60.46b( e), which exceeds the applicable emission limits in §60.44b. 

195. Pursuant to 40 CFR 60.49b(i), the owner or operator of any affected facility subject to the 
continuous monitoring requirements for nitrogen oxides under §60.48b shall submit a 
quarterly report containing the information recorded under paragraph (g) of this section. 
All quarterly reports shall be postmarked by the 30'h day following the end of each 
calendar quarter. 

196. Pursuant to 40 CFR 60.49b( o ), all records required under this section shall be maintained 
by the owner or operator of the affected facility for a period of2 years following the date 
of such record. 

197. Pursuant to A.C.A. §8-4-203 as referenced by §8-4-304 and §8-4-311 and 40 CFR 70.6, 
the permittee shall maintain records of the dates which the package boiler was brought on 
site, when operation of the boiler began, when operation of the boiler ceased, and when 
the boiler was removed from this facility. The permittee shall also maintain rec_QrdS of 
the heat input capacity of the boiler and compliance date with any applicable NSPS 
requirements. These records shall be updated within one week of the boiler being 
brought in or taken out, kept on site for a minimum of two years following the date of { 
such record, and shall be made available to Department personnel upon request. 

198. Pursuant to A.C.A. §8-4-203 as referenced by §8-4-304 and §8-4-311 and 40 CFR 70.6, 
the permittee shall only operate source SN-4 7 when another boiler is out of operation. 
However, if a boiler is subject to 40 CFR Part 60, Subpart De or is not subject to any 
NSPS subpart, the permittee may startup SN-47 a maximum of72 hours prior to the 
bioler it is temporarily replacing is offline and the permittee may also operate SN-47 for 
a maximum of 48 hours after the permanent boiler is brought back on line. The permittee 
may maintain a warming fire in the boiler whenever it is on site in the event that the 
ambient temperature falls below freezing. 

199. Pursuant to §19.7 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 
maintain records which will demonstrate compliance with Specific Condition 198 and 
which may be used by the Department for enforcement purposes. These records shall be 
kept on site and made available to Department personnel upon request. 
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SN-35 
Paper Mill Source Group 

Source Description 

The paper mill source group consists of the pulp and whitewater storage tanks and chests in the 
stock preparation area and all sections of the paper machine from the headbox to the reel for all 
three paper machines. It is in the paper mill source group where the pulp is converted to paper on 
one of the three machines. No control equipment is associated with the paper mill source group. 

Specific Conditions 

200. Pursuant to § 19.5 of the Regulations of the Arkansas State Implementation Plan for Air 
Pollution Control (Regulation 19) and 40 CFR Part 52, Subpart E, the permittee shall not 
exceed the emission rates set forth in the following table at SN-35. Compliance with 
these emission rates will be determined through compliance with the limit on the amount 
of paper that may be produced at this facility. 

Pollutant lblhr I tpy 

voc 161.6 707.6 
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201. Pursuant to § 18.8 of Regulation 18, the pennittee shall not exceed the emission rates set 
forth in the following table at source SN-35. Compliance with these emission rates will 
be detennined through compliance with the amount of paper that may be produced at this 
facility. 

I Pollutant I lb/hr I tpy I 
Acetaldehyde 2.05 8.98 

Acrolein 0.27 1.18 

Benzene 0.02 0.09 

Chlorobenzene 0.04 0.17 

Ethylene Glycol 0.44 1.92 

F onnaldehyde 1.23 5.37 
. 

Methanol 75.12 329.00 

Methyl Ethyl Ketone 0.46 1.99 

Methyl Isobutyl Ketone 0.04 0.16 

Methylene Chloride* 0.24 1.03 

Napthalene 0.14 0.62 

n-Hexane 0.02 0.09 

Styrene 0.10 0.42 

Tetrachloroethylene* 0.31 1.34 

Toluene 0.02 0.09 

1 ,2,4-Trichlorobenzene 0.54 2.37 

I, I, 1-Trichloroethane 0.09 0.40 

I, I ,2-Trichloroethane 0.11 0.46 

Xylenes 0.07 0.28 
*Non-VOC non-cntena pollutant 
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202. Pursuant to A.C.A. §8-4-204 as referenced by §8-4-304 and §8-4-311 and 40 CFR 70.6, 
the permittee shall not produce more than 438,000 tons of paper at the paper mill in any 
consecutive twelve month period. 

203. Pursuant to § 19.7 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 
maintain records of the amount of paper produced at source SN-35 in order to 
demonstrate compliance with Specific Condition 202 and which may be used by the 
Department for enforcement purposes. These records shall be updated no later than the 
tenth day of the month following the month which the records represent, shall be kept on 
site, and shall be made available to Department personnel upon request. An annual total 
and each month's individual data shall be submitted to the Department in accordance 
with General Provision 7. The first submittal shall be due January 31, 2000, and shall 
include data from the months January 1999 through December 1999. 
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SN-16 
Aeration Stabilization Basin & Process Sewer Non-Point Sources 

Source Description 

The waste water treatment process at the Camden mill consists of collection, screening, 
clarification, neutralization, aeration, settling, sludge dewatering, and disposal. 

All process water is collected from the various process area sumps and pumped through the 
process sewer mains. The sewer mains also receive landfill leachate and surface drainage from 
culverts in various areas of the site. 

The emissions from source SN-16 are related to the amount of pulp that is produced. Therefore, 
compliance with the emission rates will be demonstrated through compliance with the limit on 
the amount of ADTP that can be produced. 

Specific Conditions 

204. Pursuant to §19.5 of the Regulations of the Arkansas State Implementation Plan for Air 
Pollution Control (Regulation 19) and 40 CFR Part 52, Subpart E, the permittee shall not 
exceed the emission rates set forth in the following table at SN-16. Compliance with 
these emission rates will be demonstrated through compliance with the amount of ADTP 
that may be produced. 

I Pollutant I lblhr I tpy I 
VOC* 10.0 43.8 

TRS 1.1 4.1 

H2S** 0.1 0.1 
*Includes TRS components wh1ch are also conSidered to be VOCs. 
**Component of TRS. Included in the TRS total. 
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205. Pursuant to §18.8 of Regulation 18, the permittee shall not exceed the emission rates set 
forth in the following table at source SN -16. Compliance with these emission rates will 
be demonstrated through compliance with the amount of ADTP that may be produced. 

I Pollutant I lb/hr I tpy I 
Acetaldehyde 1.36 5.96 

Carbon Disulfide 0.11 0.45 

Dimethyl Disulfide* 0.06 0.23 

Dimethyl Sulfide* 0.85 3.70 
. 

Methanol 0.68 2.96 

Methyl Ethyl Ketone 0.03 0.11 

Methyl Isobutyl Ketone 0.01 0.03 

Methyl Mercaptan* 0.02 0.05 
* Component ofTRS. 
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SN-36 
East Landfill 

Source Description 

The east landfill is the only active landfill located at this facility. At this time, there are two other 
landfills which have been closed and no longer accept any plant refuse. 

The emissions from this source are limited by the amount of plant refuse that can be accepted by 
this landfill. 

Specific Conditions 

206. Pursuant to §19.5 of the Regulations of the Arkansas State Implementation Plan for Air 
Pollution Control (Regulation 19) and 40 CFR Part 52, Subpart E, the permittee shall not 
exceed the emission rates set forth in the following table at SN-36. Compliance with 
these emission rates will be demonstrated through compliance with the limit on the 
amount of mill waste that may be placed in the landfill. 

I Pollutant I lblhr I tpy I 
VOC* 0.8 3.4 

co 0.1 0.3 

TRS 0.1 0.3 

H,S** 0.1 0.1 
*Includes TRS components wh1ch are also conSidered to be VOCs. 
**Component ofTRS. Included in the TRS total. 

207. Pursuant to §18.8 of Regulation 18, the permittee shall not exceed the emission rates set 
forth in the following table. Compliance with these emission rates will be demonstrated 
through compliance with the limit on the amount of mill waste that may be placed in the 
landfill. 

I Pollutant I lb/hr I t)2Y I 
Acrylonitrile 0.01 0.02 

Benzene 0.01 0.01 

Carbon Disulfide 0.01 0.01 
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Pollutant lblhr tpy 

Carbonyl Sulfide 0.02 0.05 

Chlorobenzene 0.01 0.01 

Chloroform 0.01 0.01 

Dimethyl Sulfide* 0.04 0.16 

Ethyl Benzene 0.01 0.02 

Methyl Ethyl Ketone 0.01 0.02 

Methyl Isobutyl Ketone 0.01 0.01 

Methylene Chloride** 0.01 0.04 

Methyl Carpatan* 0.01 0.02 

n-Hexane 0.01 0.02 

1, I ,2,2-Tetrachloroethane O.Dl 0.01 

Tetrachlorethylene 0.01 0.02 

Toluene 0.01 0.03 

I, I, 1-Trichloroethane** 0.01 0.01 

Trichloroethylene 0.01 0.01 

Vinyl Chloride 0.01 0.02 

Xylene 0.01 0.05 
*Includes TRS components whtch are also constdered to be VOCs. · 

**Component of TRS. Included in the TRS total. 

208. Pursuant to A.C.A. §8-4-203 as referenced by §8-4-304 and §8-4-311 and 40 CFR 70.6, 

the permittee shall use source SN-36 for plant refuse only. 

209. Pursuant to A.C.A. §8-4-203 as referenced by §8-4-304 and §8-4-311 and 40 CFR 70.6, 

source SN-36 shall not accept in excess of 113,200 cubic yards of plant refuse in any 

consecutive twelve month period. For the purposes of this permit, I uncompacted cubic 

yard shall equal 300 pounds. 
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210. Pursuant to § 19.7 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 
maintain records of the amount of plant refuse accepted at source SN-36 in order to 
demonstrate compliance with Specific Condition 209 and which may be used by the 
Department for enforcement purposes. These records shall be updated no later than the 
tenth day of the month following the month which the records represent, shall be kept on 
site, and shall be made available to Department personnel upon request. An annual total 
and each month's individual data shall be submitted to the Department in accordance 
with General Provision 7. The firsfsubmittal shall be due January 31, 2000, and shall 
include data from the months January 1999 through December 1999. 
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SN-37 
Gasoline Storage Tank 

Source Description 

Source SN-37 is a vertical fixed roof tank with a capacity of approximately 1763 gallons. The 
facility is permitted to store only gasoline at this source. This tank is used to store fuel for the 
vehicles used around the facility. 

Specific Conditions 

211. Pursuant to § 19.5 of the Regulations of the Arkansas State Implementation Plan for Air 
Pollution Control (Regulation 19) and 40 CFR Part 52, Subpart E, the permittee shall not 
exceed the emission rates set forth in the following table at SN-37. Compliance with 
these emission rates will be determined by compliance with Specific Conditions 212 and 
213. 

Pollutant lblhr tpy 

voc 22.8 0.5. 

212. Pursuant to A.C.A. §8-4-204 as referenced by §8-4-304 and §8-4-311 and 40 CFR 70.6, 
the permittee shall store only gasoline at source SN-37. 

213. Pursuant to A.C.A. §8-4-204 as referenced by §8-4-304 and §8-4-311 and 40 CFR 70.6, 
throughput of gasoline at source SN-37 shall not exceed 39,900 gallons of gasoline in any 
consecutive twelve month period. 

214. Pursuant to §19.7 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 
maintain records of the gasoline throughput at source SN-37 in order to demonstrate 
compliance with Specific Condition 213 and which may be used by the Department for 

· enforcement purposes. The records shall be updated no later than the tenth day of the 
month following the month which the records represent, shall be kept on site, and shall be 
made available to Department personnel upon request. An annual total and each month's 
individual data shall be submitted to the Department in accordance with General 
Provision 7. The first submittal shall be due January 31, 2000, and shall include data 
from the months January 1999 through December 1999 .. 
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MILL SHUTDOWN EQUIPMENT 
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SN-48 
Air Compressors 

Source Description 

The air compressors will be used when the mill is in a shutdown mode. 

Specific Conditions 

215. Pursuant to §19.5 of the Regulations of the Arkansas State Implementation Plan for Air 
Pollution Control (Regulation 19) and 40 CFR Part 52, Subpart E, the permittee shall not 
exceed the emission rates set forth in the following table at SN-48. Compliance with 
these emission rates will be demonstrated through compliance with Specific Conditions 
217 and 218. 

I Pollutant I lblhr I tpy I 
PM 2.0 2.5 

PMIO 2.0 2.5 
S02 1.8 2.3 
voc 2.3 2.9 
co 5.9 7.4 

NOx 27.2 34.3 

216. Pursuant to §18.8 of Regulation 18, the permittee shall not exceed the emission rates set 
forth in the following table at source SN-48. Compliance with these emission rates will 
be demonstrated through compliance with Specific Conditions 217 and 218. 

I Pollutant I lb/hr I tpy I 
Acetaldehyde 0.05 0.01 

Acrolein 0.01 O.ol 

Aldehydes 0.06 0.01 

Benzene 0.06 0.01 

Formaldehyde 0.07 O.ol 

Napthalene 0.01 0.01 

PAH O.ol O.ol 
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Pollutant lb!hr tpy 

Toluene O.oJ 0.01 

Xylenes 0.02 0.01 

. 
. 217. Pursuant to A.C.A. §8-4-203 as referenced by §8-4-304 and §8-4-311 and 40 CFR 70.6, 

diesel fuel with a sulfur content not to exceed 3% by weight shall be the only fuel used to 
fire the air compressors. 

218. Pursuant to A.C.A. §8-4-203 as referenced by §8-4-304 and §8-4-311 and 40 CFR 70.6, 
the permittee shall not use in excess of 113,400 gallons of diesel fuel at the air 
compressors in any consecutive twelve month period. 

219. Pursuant to § 19.7 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 
maintain records of the diesel fuel usage at source SN-48 and the sulfur content of the 
fuel in order to demonstrate compliance with Specific Conditions 217 and 218 and which 
may be used by the Department for enforcement purposes. These records shall be 
updated no later than the tenth day of the month following the month which the records 
represent, shall be kept on site, and shall be made available to Department personnel upon 
request. An annual total and each month's individual data shall be submitted to the 
Department in accordance with General Provision 7. The first submittal shall be due 
January 31, 2000, and shall include data from the months January 1999 through 
December 1999. 

220. Pursuant to A.C.A. §8-4-203 as referenced by §8-4-304 and§8-4-311 and 40 CFR 70.6, 
the permittee shall only operate source SN-48 during mill shutdowns. The permittee is 
allowed to operate this source for up to 48 hours prior to mill shut down and up to 48 
after mill operations begin. 

221. Pursuant to § 19.7 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 
maintain records which will demonstrate compliance with Specific Condition 220 and 
which may be used by the Department for enforcement purposes. These records shall be 
updated no later than the tenth day of the month following the month which the records 
represent, shall be kept on site, and shall be made available to Department personnel upon 
request. An annual total and each month's individual data shall be submitted to the 
Department in accordance with General Provision 7. The first submittal shall be due 
January 31,2000, and shall include data from the months January 1999 through 
December 1999. 
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SN-49 
Shutdown Equipment 

Source Description 

The shutdown equipment will consist mainly of generators which will supply some power to the 
facility when the mill is in a shutdown mode. 

Specific Conditions 

222. Pursuant to §19.5 of the Regulations of the Arkansas State Implementation Plan for Air 
Pollution Control (Regulation 19) and 40 CFR Part 52, Subpart E, the permittee shall not 
exceed the emission rates set forth in the following table at SN -49. Compliance with 
these emission rates will be demonstrated through compliance with Specific Conditions 
223, 224, and 226. 

I Pollutant I lb/hr I tpy I 
PM 18.4 0.5 

PM10 18.4 0.5 
S02 17.2 0.5 
voc 27.5 0.7 
co 187.4 4.6 

NOx 261.8 6.3 

223. Pursuant to A.C.A. §8-4-203 as referenced by §8-4-304 and §8-4-311 and 40 CFR 70.6, 
diesel fuel with a sulfur content not to exceed 3% by weight and gasoline shall be the 
only fuels used to fire source SN-49. 

224. Pursuant to A.C.A. §8-4-203 as referenced by §8-4-304 and §8-4-311 and 40 CFR 70.6, 
the permittee shall not use in excess of20,520 gallons of diesel fuel at source SN-49 in 
any consecutive twelve month period. 
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225. Pursuant to § 19.7 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 
maintain records of the diesel fuel usage at source SN-49 and the sulfur content in order 
to demonstrate compliance with Specific Conditions 223 and 224 and which may be used 
by the Department for enforcement purposes. These records shall be updated no later 
than the tenth day of the month following the month which the records represent, shall be 
kept on site, and shall be made available to Department personnel upon request. An 
annual total and each month's individual data shall be submitted to the Department in 
accordance with General Provision 7. The first submittal shall be due January 31,2000, 

·and shall include data from the months January 1999 through December 1999. 

226. Pursuant to A.C.A. §8-4-203 as referenced by §8-4-304 and §8-4-311 and 40 CFR 70.6, 
the permittee shall not use in excess of 805 gallons of gasoline at the source SN-49 n any 
consecutive twelve month period. 

227. Pursuant to § 19.7 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 
maintain records of the gasoline usage at source SN-49 in order to demonstrate 
compliance with Specific Condition 226 and which may be used by the Department for 
enforcement purposes. These records shall be updated no later than the tenth day of the 
month following the month which the records represent, shall be kept on site, and shall be 
made available to Department personnel upon request. An annual total and each month's 
individual data shall be submitted to the Department in accordance with General 
Provision 7. The first submittal shall be due January 31,2000, and shall include data 
from the months January 1999 through December 1999. 

228. Pursuant to A.C.A. §8-4-203 as referenced by §8-4-304 and §8-4-311 and 40 CFR 70.6, 
the permittee shall only operate source SN-49 during mill shutdowns. The pertnittee is 
allowed to operate this source for up to 48 hours prior to mill shut down and up to 48 
after mill operations begin. 

229. Pursuant to § 19.7 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 
maintain records which will demonstrate compliance with Specific Condition and which 
may be used by the Department for enforcement purposes. These records shall be 
updated no later than the tenth day of the month following the month which the records 
represent, shall be kept on site, and shall be made available to Department personnel upon 
request. An annual total and each month's individual data shall be submitted to the 
Department in accordance with General Provision 7. The first submittal shall be due 
January 31, 2000, and shall include data from the months January 1999 through 
December 1999. · 
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SECTION V: DEMINIMIS EMISSION SOURCES 

Pursuant to §26.3(d) of Regulation 26, the following sources are below the deminimis emission 
levels. Insignificant and trivial activities will be allowable after approval and federal register 
notice of a final list as part of the operating air permit program. Deminimis emission 
determinations rely upon the information submitted by the permittee in an application dated 
August 23, 1996. 

I Mill Area I Description I Reason 

Woodyard Mobile Hydraulic Tank Group A, #3 

Woodyard Lube Oil Storage Tank Group A, #3 

Pulp Mill 2 Oil Storage Tanks Group A, #3 

Pulp Mill Sulfuric Acid Tank Group C, #5 

Pulp Mill 2 Hydrogen Chloride Tanks Group C, #5 -Paper Mill Caustic Soda Tank GroupA,#4 

Paper Mill Paper Mill Bulk Lube Oil Storage Tank · .Group A, #3 ,; 
"":!, 

Paper Mill 3 Paper Machine Lube Oil Tanks GroupA,#3 

Black Liquor 2 Diesel Fuel Tanks Group A, #3 
Recovery Area 

Black Liquor Used Oil Tank GroupA,#3 
Recovery Area 

Power Generation 3 Caustic Tanks Group A, #4 

Power Generation Bark Boiler Reservoir Group A, #3 

Power Generation Lube Oil Reservoir Group A, #3 

Causticizing Area Caustic Storage Tank Group A, #4 

Causticizing Area Caustic Soda Day Tank Group A, #4 

Causticizing Area Quaker "3540" Flocculant Tank Group A, #3 

Causticizing Area Caustic Plant Laboratory Plant Group A, #6 

Causticizing Area OTE-25 Oil Tank Group A, #3 
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Mill Area Description Reason 

Causticizing Area 600-W Oil Tank GroupA,#3 

Causticizing Area 630 Oil Tank Group A, #3 

Water Supply Caustic Soda Tank Group A, #4 
. System 

Mill Ancillary 4 Diesel Fuel Storage Tanks in the Group A, #2 
Services Clarifiers Area 

Mill Ancillary 2 Fuel Oil Storage Tanks Group A, #2 
Services 

Mill Ancillary Diesel Fuel Storage Tank in the Group A, #2 
Services Causticizing Area 

Mill Ancillary Lubrication Oil Storage Tank Group A, #2 
Services 

Mill Ancillary Lubricating Oil and Hydraulic Fluid Group A, #2 
Services Storage 

Pursuant to §26.3(d) of Regulation 26, the following emission units, operations, or activities have 
been determined by the Department to be below the deminimis emission levels. Activities 
included in this list are allowable under this permit and need not be specifically identified. 

1. Natural gas-burning equipment with a design rate less than 1 million BTU per hour. 

2. Combustion emissions from propulsion of mobile sources and emissions from refueling 
these sources unless regulated by Title II and required to obtain a permit under Title V of 
the federal Clean Air Act, as amended. This does not include emissions from any 
transportable units, such as temporary compressors or boilers. This does not include 
emission from loading racks or fueling operations covered under any applicable federal 
requirements. 

3. Air conditioning and heating units used for comfort that do not have applicable 
requirements under Title VI of the Act. 

4. Ventilating units used for human comfort that do not exhaust air pollutants into the 
ambient air from any manufacturing/industrial or commercial process. 
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5. Non-commercial food preparation or food preparation at restaurants, cafeterias, or 
caterers, etc. 

6. Consumer use of office equipment and products, not including commercial printers or 
businesses primarily involved in photographic reproduction. 

7. Janitorial services and consumer use of janitorial products. 

8. Internal combustion engines used for landscaping purposes. 

9. Laundry activities, except for dry-cleaning and steam boilers. 

10. Bathroom/toilet emissions. 

11. Emergency (backup) electrical generators at residential locations. 

12. Tobacco smoking rooms and areas. 

13. Blacksmith forges. 

14. Maintenance of grounds or buildings, including: lawn care, weed control, pest control, 
and water washing activities. 

15. Repair, up-keep, maintenance, or construction activities not related to the sources' 
primary business activity, and not otherwise triggering a permit modification. This may 
include, but is not limited to such activities as general repairs, cleaning, painting, 
welding, woodworking, plumbing, re-tarring roofs, installing insulation, paved/paving 
parking lots, miscellaneous solvent use, application of refractory, or insulation, brazing, 
soldering, the use of adhesives, grinding, and cutting.1 

16. Surface-coating equipment during miscellaneous maintenance and construct!on activities. 
This activity specifically does not include any facility whose primary business activity is 
surface-coating or includes surface coating or products. 

17. Portable electrical generators that can be "moved by hand" from one location to another.2 

1 Cleaning and painting activities qualifY if they are not subject to VOC or HAP control requirements. Asphalt batch 
plant owners/operators must get a permit. 

2"Moved by hand" means that it can be moved by one person without assistance of any motorized or non-motorized 
vehicle, conveyance, or device. 
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18. Hand-held equipment for buffing, polishing, cutting, drilling, sawing, grinding, turning, 
or machining wood, metal, or plastic. 

19. Brazing or soldering equipment related to manufacturing activities that do not result in 
emission ofHAPs.3 

20. Air Compressors and pneumatically operated equipment, including hand tools. 

21. Batteries and battery charging .stations, except at battery manufacturing plants. 

22. Storage tanks, vessels, and containers holding or storing liquid substances that do not 
contain any VOCs or HAPs.4 

23. Containers of less than or equal to 5 gallons in capacity that do not emit any detectable 
VOCs or HAPs when closed. This includes filling, blending, or mixing ofthe contents of 
such containers by a retailer. 

24. Storage tanks, reservoirs, and pumping and handling equipment of any size containing 
soaps, vegetables oil, grease, animal fat, and non-volatile aqueous salt solutions, provided 
appropriate lids and covers are used and appropriate odor control is achieved. 

25. Equipment used to mix and package soaps, vegetable oil, grease, animal fat, and non
volatile aqueous salt solution, provided appropriate lids and covers are used and 
appropriate odor control is achieved. 

26. Drop hammers or presses for forging or metalworking. 

27. Equipment used exclusively to slaughter animals, but not including other equipment at 
slaughter-houses, such as rendering cookers, boilers, heating plants, incinerators, and 
electrical power generating equipment. 

28. Vents from continuous emission monitors and other analyzers. 

3
Brazing, soldering, and welding equipment, and cutting torches related to-manufacturing and construction activities 

that emit HAP metals are more appropriate for treatment as insignificant activities based on size or production thresholds. 
Brazing, soldering, and welding equipment, and cutting torches related directly to plant maintenance and upkeep and repair or 
maintenance shop activities that emit HAP metals are treated as trivial and listed separately. 

4Exemptions for storage tanks containing petroleum liquids or other volatile organic liquids are based on size and 
limits including storage tank capacity and vapor pressure ofliquids stored and are not appropriate for this list. 
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29. Natural gas pressure regulator vents, excluding venting at oil and gas production 
facilities. 

30. Hand-held applicator equipment for hot melt adhesives with no VOCs in the adhesive. 

31. Equipment used for surface coating, painting, dipping, or spraying operations, containing 
less than 0.4 lb/gal VOCs, any hexavalent chromium, or that emit no more than 0.1 tpy of 
all other HAPs. 

32. Lasers used only on metals and other materials which do not emit HAPs in the process. 

33. Consumer use of paper trimmers/binders. 

34. Electric or steam-heated drying ovens and autoclaves, but not the emissions from the 
articles or substances being processed in the ovens or autoclaves or the boiler used to 
deliver the steam. 

35. Salt baths using non-volatile salts that do not result in emissions of any air pollutant 
covered by this regulation. 

36. Laser trimmers using dust collection to prevent fugitive emissions. 

37. Bench-scale laboratory equipment used for physical or chemical analysis. 

38. Routine calibration and maintenance of laboratory equipment or other analytical 
instruments. 

39. Equipment used for quality control/assurance or inspection purposes, including sampling 
equipment used to withdraw materials for analysis. 

40. Hydraulic and hydrostatic testing equipment. 

41. Environmental chambers not using hazardous air pollutant gases. 

42. Shock chambers, humidity chambers and solar simulators. 

43. Fugitive emissions related to movement of passenger vei).icles, provided the emissions are 
not counted for applicability purposes and any required fugitive dust control plan or its 
equivalent is submitted. 

44. Process water filtration systems and demineralizers. 
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45. Demineralized water tanks and demineralizer vents. 

46. Boiler water treatment operations, not including cooling towers. 

4 7. Emissions from storage or use of water treatment chemicals, except for hazardous air 
pollutants or pollutants listed under regulations promulgated pursuant to Section 112(r) of 
the Act, for use in cooling towers, drinking water systems, and boiler water/feed systems. 

48. Oxygen scavenging (de-aeration) of water. 

49. Ozone generators. 

50. Fire suppression systems. 

51. Emergency road flares. 

52. Steam vents and safety relief valves. 

--53. Steam leaks. 

54. Steam cleaning operations. 

55. Steam and microwave sterilizers. 

56. Site assessment work to characterize waste disposal or remediation sites. 

57. Miscellaneous additions or upgrades of instrumentation. 

58. Emissions from combustion controllers or combustion shutoff devices. 

59. Use of products for the purpose of maintaining motor vehicles operated by the facility, 
not including air cleaning units or such vehicles (i.e. antifreeze, fuel additives). 

60. Stacks or vents to prevent escape of sanitary sewer gases through the plumbing traps. 

61. Emissions from equipment lubricating systems (i.e. oil mist), not including storage tanks, 
unless otherwise exempt. 

62. Residential wood heaters, cookstoves, or fireplaces. 
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63. Barbecue equipment or outdoor fireplaces used in conjunction with any residence or 
recreation. 

64. Log wetting areas and log fumes. 

65. Periodic use of pressurized air for cleaimp. 

66. Solid waste dumpsters. 

67. Emissions of wet lime from lime mud tanks, lime mud washers, lime mud piles, lime 
mud filter and filtrate tanks, and lime mud slurry tanks. 

68. Natural gas odoring activities unless the Department determines that a nuisance may 
occur. 

69. Emissions from engine crankcase vents. 

70. Storage tanks used for the temporary containment of materials resulting from an 
emergency reporting to an unanticipated release. 

71. Equipment used exclusively to mill or grind coatings in roll grinding rebuilding, and 
molding compounds where all materials charged are in paste form. 

72. Mixers, blenders, roll mills, or calendars for rubber or plastic for which no materials in 
powder form are added and in which no organic solvents, diluents, or thiuners are used. 

73. The storage, handling, and handling equipment for bark and wood residues not subject to 
fugitive dispersion offsite (this applies to equipment only). 

74. Maintenance dredging of pulp and paper mill surface impoundments and ditches 
containing cellulosic and cellulosic derived biosolids and inorganic materials such as 
lime, ash, or sand. 

75. Tall oil soap storage, skimming, and loading. 

76. Water heaters used strictly for domestic (non-process) purposes. 

77. Facility roads and parking areas, unless necessary to control offsite fugitive emissions. 

78. Agricultural operations, including onsite grain storage. 
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SECTION V: PLANTWIDE CONDITIONS 

1. Pursuant to §19.4(o) of Regulation 19, 40 CFR Part 52, Subpart E, and A.C.A. §8-4-203 
as referenced by §8-4-304 and §8-4-311, the Director shall be notified in writing within 
thirty (30) days after construction has commenced, construction is complete, the 
equipment and/or facility is first placed in operation, and the equipment and/or facility 
first reaches the target production rate. 

2. Pursuant to § 19 .4( q) of Regulation 19, and 40 CFR Part 52, Subpart E, the Director may 
cancel all or part of this permit if the construction or modification authorized herein is not 
begun within 18 months from the date of the permit issuance or if the work involved in 
the construction or modification is suspended for a total of 18 months or more. 

3. Pursuant to §19.7 of Regulation 19,40 CFR Part 52, Subpart E, and A.C.A. §8-4-203 as 
referenced by §8-4-304 and §8-4-311, each emission point for which an emission test 
method is specified in this permit shall be tested in order to determine compliance with 
the emission limitations contained herein within sixty ( 60) days of achieving the 
maximum production rate, but in no event later than 180 days after initial start -up of the 
permitted source. The permittee shall notifY the Department ofthe scheduled date of 
compliance testing at least fifteen (15) days in advance of such test. Compliance test 
results shall be submitted to the Department within thirty (30) days after the completed 
testing. The permittee shall provide: 

(I) Sampling ports adequate for applicable test methods 
(2) Safe sampling platforms 
(3) Safe access to sampling platforms 
( 4) Utilities for sampling and testing equipment 

4. Pursuant to Regulation 19.3 and A.C.A. §8-4-203 as referenced by A.C. A. §8-4-304 and 
§8-4-311, the equipment, control apparatus and emission monitoring equipment shall be 
operated within their design limitations and maintained in good condition at all times. 

5. Pursuant to Regulation 26 and A.C.A. §8-4-203 as referenced by §8-4-304 and §8-4-311, 
this permit subsumes and incorporates all previously issued air permits for this facility. 

6. Pursuant to A.C.A. §8-4-204 as referenced by §8-4-304 and §8-4-311 and 40 CFR 70.6, 
the sulfur content of the #6 fuel oil shall not exceed 3.0% by weight. 
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7. · Pursuant to § 19.7 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 
either obtain a manufacturer's certification of the sulfur content of the fuel oil or test each 
shipment of fuel oil received for the sulfur content. The manufacturer's certification or 
the test results shall be kept on site and shall be made available to Department personnel 
upon request. 

8. Pursuant to A.C.A. §8-4-203 as referenced by §8-4-304 and §8-4-311, the permittee shall 
notifY the Department prior to the usage of any fuel oil at any source with the exception 
of SN-03. This notification shall include the approximate startup time and the length of 
time fuel oil will be burned. 

9. Pursuant to A.C.A. §8-4-203 as referenced by §8-4-304 and §8-4-311 and 40 CFR 70.6, 
natural gas usage at this facility shall not exceed 985.7 million standard cubic feet of 
natural gas in any consecutive twelve month period. This includes the amount of natural 
gas that may be fired at the package boiler, source SN-47. 

I 0. Pursuant to § 19.7 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 
maintain records in order to demonstrate compliance with Plantwide Condition 9 and 
which may be used by the Department for enforcement purposes. These records shall 
include the amount of natural gas used at each natural gas burning source, shall be 
updated no later than the tenth day of the month following the month which the records 
represent, shall be kept on site, and shall be made available to Department personnel upon 
request. An annual total and each month's individual data shall be submitted to the 
Department in accordance with General Provision 7. The first submittal shall be due 
January 31,2000, and shall include data from the months January 1999 through 
December 1999. 

II. Pursuant to A.C.A. §8-4-204 as referenced by §8-4-304 and §8-4-311 and 40 CFR 70.6, 
the permittee shall not produce in excess of 324,850 air dried tons of pulp in any 
consecutive twelve month period. 

12. Pursuant to § 19.7 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 
maintain records of the amount of air dried pulp produced in order to demonstrate 
compliance with Plantwide Condition II and which may be used by the Department for 
enforcement purposes. These records shall be updated no later than the tenth day of the 
month following the month which the records represent, shall be kept on site, and shall be 
made available to Department personnel upon request. An annual total and each month's 
individual data shall be submitted to the Department in accordance with General 
Provision 7. The first submittal shall be due January 31,2000, and shall include data 
from the months January 1999 through December 1999. 
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13. Pursuant to A.C.A. §8-4-203 as referenced by §8-4-304 and §8-4-311 and 40 CFR 70.6, 
the permittee shall not process more than 73,000 tons of lime in any consecutive twelve 
month period. 

14. Pursuant to §19.7 of Regulation 19 and 40 CFR Part 52, Subpart E, the permittee shall 
maintain records of the amount of lime processed in order to demonstrate compliance 
with Plantwide Condition 13 and which may be used by the Department for enforcement 
purposes. These records shall be updated no later than the tenth day of the month 
following the month which the records represent, shall be kept on site, and shall be made 
available to Department personnel upon request. An annual total and each month's 
individual data shall be submitted to the Department in accordance with General 
Provision 7. The first submittal shall be due January 31,2000, and shall include data 
from the months January 1999 through December 1999. 

15. International Paper Company is subject to the provisions of 40 CFR Part 63, Subpart A
General Provisions and 40 CFR Part 63, SubpartS- National Emission Standards for 
Hazardous Air Pollutants from the Pulp and Paper Industry. A copy of this subpart has 
been included in Appendix F of this permit. International Paper Company is required to 
comply with all applicable provisions of this subpart within the time frames specified. 
This includes notifications to the Department of applicability and options which have 
been chosen to demonstrate compliance with this regulation. 

16. Pursuant to §18.8 of Regulation 18, the permittee shall not cause or permit the emission 
of air contaminants, including odors or water vapor and including an air contaminant 
whose emission is not otherwise prohibited by Regulation # 18, if the emission of the air 
contaminant constitutes air pollution within the meaning of A.C.A. §8-4-303. 

17. Pursuant to §18.9 of Regulation 18, the permittee shall not conduct operations in such a 
manner as to unnecessarily cause air contaminants and other pollutants from becoming 
airborne. 

Permit Shield. 

18. Compliance with the conditions of this permit shall be deemed compliance with all 
applicable requirements, as of the date of permit issuance, included in and specifically 
identified in item A of this condition: 

A. The following have been specifically identified as applicable requirements based 
upon information submitted by the permittee in an application dated August 23, 
1996. 
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Source No. Regulation Description 

Facility 19 SIP 
. 

Facility 26 Arkansas Title V regulations 

13 40 CFR Part 60, Subpart GG Standards of Performance for Stationary Gas Turbines 
. 

12, 14, and 27 40 CFR Part 60, Subpart BB Standards of Performance for Kraft Pulp Mills 

B. The following requirements have been specifically identified as not applicable, 
based upon information submitted by the permittee in an application dated August 
23, 1996. 

Description of Regulation Regulatory Affected Basis for Determination 
Citation Source . 

NESHAP Subpart for Halogenated 40 CFRPart Facility This facility does not use halogenated 
Solvent Cleaning 63, Subpart T solvents in the pa~s cleaning operations. 

Relaxed Compliance Orders 40 CFR Part 6 5 Facility This part includes specific EPA orders 
allowing designated sources to delay 

compliance with an otherwise applicable 
SIP requirement until a specific date. This 
facility is not included among the Arkansas 

sources listed in this part. 

Assessment and Collection of 40 CFR Part 66 Facility This part imposes requirements only on 
Noncompliance Penalties by EPA sources of air pollution which have 

received notices of noncompliance. This 
facility has received no such notices. 

EPA Approval of State 40 CFR Part 67 Facility This part does not impose requirements of 
Noncompliance Penalty Programs sources. 

Acid Rain Program 40 CFRParts Facility This facility is not currently subject to any 
72-78 acid rain requirements. 

C. Nothing shall alter or affect the following: 

Provisions of Section 303 of the Clean Air Act; 

The liability of an owner or operator for any violation of appiicable requirements 
prior to or at the time of permit issuance; 

The applicable requirements of the acid rain program, consistent with Section 
408(a) of the Clean Air Act; or 
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The ability of the EPA to obtain information under Section 114 of the Clean Air 
Act. 

Title VI Provisions 

19. The permittee shall comply with the standards for labeling of products using ozone 
depleting substances pursuant to 40 CFR Part 82, Subpart E: 

A. All containers containing a class I or class II substance is stored or transported, all 
products containing a class I substance, and all products directly manufactured 
with a class I substance must bear the required warning statement if it is being 
introduced to interstate commerce pursuant to §82.1 06. 

B. The placement of the required warning statement must comply with the . 
requirements pursuant to §82.1 08. · 

C. The form of the label bearing the required warning must comply with the 
requirements pursuant to §82.11 0. 

D. No person may modify, remove, or interfere with the required warning statement 
except as described in §82.112. · 

20. The permittee shall comply with the standards for recycling and emissions reduction 
pursuant to 40 CFR Part 82, Subpart F, except as provided for MVACs in Subpart B: 

A. Persons openingappliances for maintenance, service, repair, or disposal must 
comply with the required practices pursuant to §82.156. 

B. Equipment used during the maintenance, service, repair, or disposal of appliances 
must comply with the standards for recycling and recovery equipment pursuant to 
§82.158. 

C. Persons performing maintenance, service repair, or disposal of appliances must be 
certified by an approved technician certification program pursuant to §82.161. · 

D. Persons disposing of small appliances, MV ACs, and MV AC-like appliances must 
comply with record keeping requirements pursuant to §82.166. ("MV AC-like 
appliance" as defined at §82.152.) 

E. Persons owning commercial or industrial process refrigeration equipment must 
comply with leak repair requirements pursuant to §82.156. 
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F. Owners/operators of appliances normally containing 50 or more pounds of 
refrigerant must keep records of refrigerant purchased and added to such 
appliances pursuant to §82.166. 

21. If the permittee manufactures, transforms, imports, or exports a class I or class II 
substance, the permittee is subject to all requirements as specified in 40 CFR Part 82, 
Subpart A, Production and Consumption Controls. 

22. If the permittee performs a service on motor (fleet) vehicles when this service involves 
ozone-depleting substance refrigerant in the motor vehicle air conditioner (MV AC), the 
permittee is subject to all the applicable requirements as specified in 40 CFR part 82, 
Subpart B, Servicing of Motor Vehicle Air Conditioners. 

The term "motor vehicle" as used in Subpart B does not include a vehicle in which final 
assembly of the vehicle has not been completed. The term "MVAC" as used in Subpart B 
does not include the air-tight sealed refrigeration system used as refrigerated cargo, or 
systems used on passenger busses using HCFC-22 refrigerant. 

23. The permittee shall be allowed to switch from any ozone-depleting substance to ;;y 
alternative that is listed in the Significant New Alternatives Program (SNAP) 
promulgated pursuant to 40 CFR Part 82, Subpart G, Significant New Alternatives Policy 
Program. 
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SECTION VII: GENERAL PROVISIONS 

1. Pursuant to 40 C.F.R. 70.6(b)(2), any terms or conditions included in this permit which 
specifY and reference Arkansas Pollution Control & Ecology Commission Regulation 18 
or the Arkansas Water and Air Pollution Control Act (A.C.A. §8-4-101 et seq.) as the 
sole origin of and authority for the terms or conditions are not required under the Clean 
Air Act or any of its applicable requirements, and are not federally enforceable under the 
Clean Air Act. Arkansas Pollution Control & Ecology Commission Regulation 18 was 
adopted pursuant to the Arkansas Water and Air Pollution Control Act (A.C.A. §8-4-101 
et seq.). Any terms or conditions included in this permit which specifY and reference 
Arkansas Pollution Control & Ecology Commission Regulation 18 or the Arkansas Water 
and Air Pollution Control Act (A.C.A. §8-4-101 et seq.) as the origin of and authority for 
the terms or conditions are enforceable under this Arkansas statute. 

2. Pursuant to 40 C.F.R. 70.6(a)(2) and §26.7 of the Regulations of the Arkansas Operating 
Air Permit Program (Regulation 26), this permit shall be valid for a period of five (5) 
years beginning on the date this permit becomes effective and ending five (5) years later. 

3. Pursuant to §26.4 of Regulation #26, it is the duty of the permittee to submit a complete 
application for permit renewal at least six ( 6) months prior to the date of permit 
expiration. Permit expiration terminates the permittee's right to operate unless a complete 
renewal application was submitted at least six ( 6) months prior to permit expiration, in 
which case the existing permit shall remain in effect until the Department takes final 
action on the renewal application. The Department will not necessarily notifY the 
permittee when the permit renewal application is due. 

4. Pursuant to 40 C.F.R. 70.6(a)(l)(ii) and §26.7 ofRegulation#26, where an applicable 
requirement of the Clean Air Act, as amended, 42 U.S.C. 7401, et seq (Act) is more 
stringent than an applicable requirement of regulations promulgated underTitle IV of the 
Act, both provisions are incorporated into the permit and shall be enforceable by the 
Director or Administrator. 

5. Pursuant to 40 C.F.R. 70.6(a)(3)(ii)(A) and §26.7 of Regulation #26, records of 
monitoring information required by this permit shall include the following: 

a. The date, place as defined in this permit, and time of sampling or measurements; 
b. The date(s) analyses were performed; 
c. The company or entity that performed the analyses; 
d. The analytical techniques or methods used; 
e. The results of such analyses; and 
f. The operating conditions existing at the time of sampling or measurement. 
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6. Pursuant to 40 C.F.R. 70.6(a)(3)(ii)(B) and §26.7 of Regulation #26, records of all 
required monitoring data and support information shall be retained for a period of at least 
5 years from the date of the monitoring sample, measurement, report, or application. 
Support information includes all calibration and maintenance records and all original 
strip-chart recordings for continuous monitoring instrumentation, and copies of all reports 
required by this permit. 

7. Pursuant to 40 C.F.R. 70.6(a)(3)(iii)(A) and §26.7 of Regulation #26, the permittee shall 
submit reports of all required monitoring every 6 months. All instances of deviations 
from permit requirements must be clearly identified in such reports. All required reports 
must be certified by a responsible official as defined in §26.2 of Regulation #26 and must 
be sent to the address below. 

Arkansas Department of Pollution Control and Ecology 
Air Division 
A TIN: Air Enforcement Branch 
Post Office Box 8913 
Little Rock, AR 72219-8913 

8. Pursuant to 40 C.F.R. 70.6(a)(3)(iii)(B), §26.7 of Regulation #26, and §19.6 of 
Regulation #19, all deviations from permit requirements, including those attributable to 
upset conditions as defined in the permit shall be reported to the Department. An initial 
report shall be made to the Department within 24 hours of discovery of the occurrence. 
The initial report may be made by telephone and shall include: 

a. The facility name and location, 
b. The process unit or emission source which is deviating from the permit limit, 
c. The permit limit, including the identification of pollutants, from which deviation 

occurs, 
d. The date and time the deviation started, 
e. The duration of the deviation, 
f. The average emissions during the deviation, 
g. The probable cause of such deviations, 
h. Any corrective actions or preventive measures taken or being taken to prevent such 

deviations in the future, and 
1. The name of the person submitting the report. 

A full report shall be made in writing to the Department within five (5) business days of 
discovery of the occurrence and shall include in addition to the information required by 
the initial report a schedule of actions to be taken to eliminate future occurrences and/or 
to minimize the amount by which the permit's limits are exceeded and to reduce the 
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length of time for which said limits are exceeded. If the permittee wishes, they may 
submit a full report in writing (by facsimile, overnight courier, or other means) within 24 
hours of discovery of the occurrence and such report will serve as both the initial report 
and full report. 

9. Pursuant to 40 C.F.R. 70.6(a)(5), §26.7 of Regulation #26, and A.C.A. §8-4-203 as 
referenced by A.C.A. §8-4-304 and §8-4-311, if any provision of the permit or the 
application thereof to any person or circumstance is held invalid, such invalidity shall not 
affect other provisions or applications hereof which can be given effect without the 
invalid provision or application, and to this end, provisions of this Regulation are 
declared to be separable and severable. 

10. Pursuant to 40 C.F.R. 70.6(a)(6)(i) and §26.7 of Regulation #26, the permittee must 
comply with all conditions of this Part 70 permit. Any permit noncompliance with 
applicable requirements as defined in Regulation #26 constitutes a violation of the Clean 
Air Act, as amended, 42 U.S.C. 7401, et seq. and is grounds for enforcement action; for 
permit termination, revocation and reissuance, or modification; or for denial of a permit 
renewal application. Any permit noncompliance with a state requirement constitutes a 
violation of the Arkansas Water and Air Pollution Control Act (A.C.A. §8-4-101 et seq.) 
and is also grounds for enforcement action; for permit termination, revocation and 
reissuance, or modification; or for denial of a permit renewal application. 

11. Pursuant to 40 C.F.R. 70.6(a)(6)(ii) and §26.7 of Regulation #26, it shall not be a defense 
for a permittee in an enforcement action that it would have been necessary to halt or 
reduce the permitted activity in order to maintain compliance with the conditions of this 
permit. 

12. Pursuant to 40 C.F.R. 70.6(a)(6)(iii) and §26.7 of Regulation #26, this permit may be 
modified, revoked, reopened, and reissued, or terminated for cause. The filing of a 
request by the permittee for a permit modification, revocation and reissuance, or 
termination, or of a notification of planned changes or anticipated noncompliance does 
not stay any permit condition. 

13. Pursuant to 40 C.F.R. 70.6(a)(6)(iv) and §26.7 of Regulation #26, this permit does not 
convey any property rights of any sort, or any exclusive privilege. 

14. Pursuant to 40 C.F.R. 70.6(a)(6)(v) and §26.7 of Regulation #26, the permittee shall 
furnish to the Director, within the time specified by the Director, any information that the 
Director may request in writing to determine whether cause exists for modifying, 
revoking and reissuing, or terminating the permit or to determine compliance with the 
permit. Upon request, the permittee shall also furnish to the Director copies of records 
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required to be kept by the permit. For information claimed to be confidential, the 
permittee may be required to furnish such records directly to the Administrator along with 
a claim of confidentiality. 

15. Pursuant to 40 C.F.R. 70.6(a)(7) and §26.7 of Regulation #26, the permittee shall pay all 
permit fees in accordance with the procedures established in Regulation #.9. 

16. Pursuant to 40 C.F.R. 70.6(a)(8) and §26.7 of Regulation #26, no permit revision shall be 
required, under any approved economic incentives, marketable permits, emissions trading 
and other similar programs or processes for changes that are provided for elsewhere in 
this permit. 

17. Pursuant to 40 C.F.R. 70.6(a)(9)(i) and §26.7 of Regulation #26, if the permittee is 
allowed to operate under different operating scenarios, the permittee shall, 
contemporaneously with making a change from one operating scenario to another, record 
in a log at the permitted facility a record of the scenario under which the facility or source 
is operating. 

18. Pursuant to 40 C.F.R. 70.6(b) and §26.7 of Regulation #26, all terms and conditions in 
this permit, including any provisions designed to limit a source's potential to emit, are 
enforceable by the Administrator and citizens under the Act unless the Department has 
specifically designated as not being federally enforceable under the Act any terms and 
conditions included in the permit that are not required under the Act or under any of its 
applicable requirements. 

19. Pursuant to 40 C.F.R. 70.6(c)(1) and §26.7 ofRegulation#26, any document (including 
reports) required by this permit shall contain a certification by a responsible official as 
defined in §26.2 of Regulation #26. 

20. Pursuant to 40 C.F.R. 70.6(c)(2) and §26.7 of Regulation #26, the permittee shall allow 
an authorized representative of the Department, upon presentation of credentials, to 
perform the following: 

a. Enter upon the permittee's premises where the permitted source is located or 
emissions-related activity is conducted, or where records must be kept under the 
conditions of this permit; 

b. Have access to and copy, at reasonable times, any records that must be kept under the 
conditions of this permit; 

c. Inspect at reasonable times any facilities, equipment (including monitoring and air 
pollution control equipment), practices, or operations regulated or required under this 
permit; and 
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d. As authorized by the Act, sample or monitor at reasonable times substances or 
parameters for the purpose of assuring compliance with this permit or applicable 

requirements. 

21. Pursuant to 40 C.F.R. 70.6(c)(5) and §26.7 of Regulation #26, the permittee shall submit 

a compliance certification with terms and conditions. contained in the permit, including 
emission limitations, standards, or work practices. This compliance certification shall be 

submitted annually and shall be submitted to the Administrator as well as to the 
Department. All compliance certifications required by this permit shall include the 

following: 

a. The identification of each term or condition of the permit that is the basis of the 
certification; 

b. The compliance status; 
c. Whether compliance was continuous or intermittent; 
d. The method( s) used for determining the compliance status of the source, currently 

and over the reporting period established by the monitoring requirements of this 
permit; and _ 

e. Such other facts as the Department may require elsewhere in this permit or by 
§114(a)(3) and 504(b) of the Act. 

22. Pursuant to §26.7 of Regulation #26, nothing in this permit shall alter or affect the 
following: 

a. The provisions of Section 303 of the Act (emergency orders), including the authority 

of the Administrator under that section; 
b. The liability the permittee for any violation of applicable requirements prior to or at 

the time of permit issuance; 
c. The applicable requirements of the acid rain program, consistent with §408(a) of the 

Act; or 
d. The ability of EPA to obtain information from a source pursuant to § 114 of the Act. 

23. Pursuant to A.C.A. §8-4-203 as referenced by §8-4-304 and §8-4-311, this permit 
authorizes only those pollutant emitting activities addressed herein. 
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Arkansas Department of Pollution Control & Ecology 

CONTINUOUS EMISSION MONITORING SYSTEMS 
CONDITIONS 

Revised October 1996 



SECTION I 

DEFINITIONS 

Continuous Emission Monitoring System (CEMS) -The total equipment required for the determination of a gas 
concentration and/or emission rate so as to include sampling, analysis and recording of emission data. 1 

Calibration Drift (CD) - The difference in the CEMS output reading from the established reference value after a 
stated period of operation during which no unscheduled maintenance, repair, or adjustments took place. 2 

Primary CEMS - The main reporting CEMS with the ability to sample, analyze and record stack pollutant to 
determine gas concentration and/or emission rate. . ·· 

Back-up CEM (Secondary CEM) - A CEM with the ability to sample, analyze and record stack pollutant to 
determine gas concentration and/or emission rate. This CEM is to serve as a back-up to the primary CEMS to 
minimize monitor downtime. 

Out-of-Control Period- Begins with the hour corresponding to the completion of a daily calibration error, linearity 
check, or quality assurance audit that indicates that the instrument is not measuring and recording within the . 
applicable performance specifications. Out-of-Control Period ends with the hour corresponding to the completion 
of an additional calibration error, linearity check, or quality assurance audit following corrective action that 
demonstrates that the instrument is measuring and recording within the applicable performance specifications. 3 

Monitor Downtime- Any period during which the CEMS is unable to sample, analyze and record a minimum of 
four evenly spaced data points over an hour, except during one daily zero-span check during which two data points 
per hour are sufficient. 

Excess Emissions - Any period in which the emissions exceed the permit limits. 
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SECTION II 

MONITORING REQUIREMENTS 

A. For new sources, the installation date for the CEMS shall be no later than thirty (30) days from the date of 
start-up of the source. 4 

B. For existing sources, the installation date for the CEMS shall be no later than sixty ( 60) days from the 
issuance of the permit unless a specific date is required by the permit. 4 

C. Within sixty (60) days of installation of a CEMS, a performance specification test (PST) must be completed. 
PSI's are defmed in 40 CFR, Part 60, Appendix B, PS 1-9. The Department may accept alternate PSTs for 
pollutants not covered by Appendix B on a case-by-case basis. Alternate PSI's shall be approved, in 
writing, by the Compliance Inspector Supervisor prior to testing. 5 

D. Each CEMS shall have, as a minimum, a daily zero-span check. The zero-span shall be adjusted whenever 
the 24-hour zero or 24-hour span drift exceeds two times the limits in the applicable performance 
specification in 40 CFR, Part 60, Appendix B. Before any adjustments are made to either the zero or span 
drifts measured at the 24-hour interval the excess zero and span drifts measured must be quantified and, 
recorded. 6 

E. All CEMS shall be in continuous operation and shall meet minimum frequency of operation requirements 
of 95% up-time for each quarter for each pollutant measured. Failure to maintain operation time shall 
constitute a violation of the CEMS conditions. 18 

F. All sources with a CEMS shall meet 95% compliance per quarter for each pollutant. Failure to maintain 
compliance shall constitute a violation of the CEMS conditions. 18 

G. All CEMS measuring emissions shall complete a minimum of one cycle of operation (sampling, analyzing, 
and data recording) for each successive fifteen minute period unless more cycles are required by the permit. 
For each CEMS, one-hour averages shall be computed from four or more data points equally spaced over 
each one hour period unless more data points are required by the permit. 7 

H. · When the pollutant from a single affected facility is released through more than one point, a CEMS shall 
be installed on each point unless installation of fewer systems is approved, in writing, by the Compliance 
Inspector Supervisor. When more than one CEMS is used to monitor emissions from one affected facility 
(e.g. multiple breaching or multiple exhaust) the owner or operator shall report the results as required from 
eachCEMS. 8 
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SECTION III 

NOTIFICATION AND RECORD KEEPING 

A. When requested to do so by an owner or operator, the Compliance Inspector Supervisor will review plans 
for installation or modification for the purpose of providing technical advice to the owner or operator. 9 

B. Each facility which operates a CEMS shall notify the Compliance Inspector Supervisor of the date for which 
the demonstration of the CEMS performance will commence (ie. PST, RATA, RAA, CGA). Notification 
shall be received in writing no less than 15 days prior to testing. 10 

C. Each facility which operates a CEMS shall maintain records of the occurrence and duration of start up/shut 
down, cleaning/soot blowing, process problems, fuel problems, or other malfunction in the operation of the 
affected facility which causes excess emissions. This includes any malfunction of the air pollution control 
equipment or any period during which a continuous monitoring device/system is inoperative. 11 

D. Each facility required to install a CEMS shall submit an excess emission and monitoring system 
performance report to the Department (Attention: Air Division, Compliance Inspector Supervisor) at least . 
quarterly, unless more frequent submittals are warranted to assess the compliance status of the facility. 
Quarterly reports shall be postmarked no later than the 30th day of the month following.the end of each 
calendar quarter. 12 

E. All excess emissions shall be reported in terms of the applicable standard. Each report shall be gJ,lbmitted 
on ADPC&E Quarterly Excess Emission Report Forms. These forms may be obtained from the Air Division 
of the Little Rock office of ADPC&E. Alternate forms may be used with the prior written approval from 
the Department. 13 

F. Each facility which operates a CEMS must maintain on site a file of CEMS data including all raw data, 
corrected and adjusted, repair logs, calibration checks, adjustments, and test audits. This file must be 
retained for two years, and is required to be maintained in such a condition that it can easily be audited by 
an inspector. 14 

G. Quarterly reports shall be used by the Department to determine compliance with the permit. Violations of 
the CEMS Conditions may result in penalties and/or other enforcement action. 18 
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SECTION IV 

QUALITY ASSURANCE/QUALITY CONTROL 

A. For each CEMS a Quality Assurance/Quality Control (QNQC) plan shall be submitted to the Department 
(Attn.: Air Division, Compliance Inspector Supervisor). Quality assurance procedures are defined in 40 
CFR, Part 60, Appendix F. This plan shall be submitted within 180 days of the CEMS installation. A 
QNQC plan shall consist of procedure and practices which assures acceptable level of monitor data 
accuracy, precision, representativeness, and availability. 

B. The submitted QNQC plan for each CEMS shall not be considered as accepted until the facility receives 
a written notification of acceptance from the Department. 

C. Facilities responsible for one, or more, CEMS used for compliance monitoring shall meet these minimum 
requirements and are encouraged to develop and implement a more extensive QNQC program, or to 
continue such programs where they already exist. Each QNQC program must include written procedures 
which should describe in detail, complete, step-by-step procedures and operations for each of the following 
activities: 15 

1. Calibration of CEMS 
a. Daily calibrations (including the approximate time(s) that the daily zero and span 

drifts will be checked and the time required to perform these checks and return to 
stable operation) 

2. Calibration drift determination and adjustment of CEMS 
a. Out-of-control period determination 
b. Steps of corrective action 

3. Preventive maintenance ofCEMS 
a. CEMS information 

1) Manufacture 
2) Model number 
3) Serial number 

b. Scheduled activities (check list) 
c. Spare part inventory 

4. Data recording, calculations, and reporting 
5. Accuracy audit procedures including sampling and analysis methods 
6. Program of corrective action for malfunctioning CEMS 

D. As part of the QNQC plan for each CEMS, a Relative Accuracy Test Audit (RATA), shall be conducted 
at least once every four calendar quarters. A Relative Accuracy Audit (RAA), or a Cylinder Gas Audit 
(CGA), may be conducted in the other three quarters but in no more than three quarters in succession. The 
RATA, RAA, and CGA test procedures shall be included in the QNQC plan submitted for approval. 
Additionally, the justification and methodology for any alternate tests shall be submitted with the QNQC 
plan. 16 
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E. If either the zero or span drift results exceed two times the applicable drift specification in 40 CFR, Part 60, 
Appendix B for five consecutive, daily periods, the CEMS is out-of-control. If either the zero or span drift 
results exceed four times the applicabie drift specification in Appendix B during a calibration drift check, 
the CEMS is out-of-control. 17 

1. Out-of-control begins with the hour corresponding to the completion of a daily calibration 
error, linearity check, or quality assurance audit that indicates that the instrument is not 
measuring and recording within the applicable performance specifications. 

2. Out-of-control ends with the hour corresponding to the completion of an additional 
calibration error, linearity check, or quality assurance audit following corrective action that 
demonstrates that the instrument is measuring and recording within the applicable' 
performance specifications. 

3. If a CEMS is out-of-control, the data from that out-of-control period is not counted towards 
meeting the minimum data availability as required and described in the applicable subpart. 

F. A back-up monitor may be placed on an emission source to minimize monitor downtime. This back-up 
CEM is subject to the same QNQC procedure and practices as the primary CEMS. The back-up CEM shall , 
be certified by a PST. Daily zero-span checks must be performed and recorded in accordance with standard 
practices. When the primaryCEMS goes down, the back-up CEMS may then be engaged to sample, analyze 
and record the emission source pollutant until repairs are made and the primary unit is placed back in 
service. Records must be maintained on site when the back-up CEMS is placed in service, these records 
shall include at a mini urn the reason the primary CEMS is out of service, the date and time the primary 
CEMS was out of service and the date and time the primary CEMS was placed back in service. 
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Subpart GG-Standards of 
formance for Stationary 
Turbines 

Per
Gas 

§ 60.330 Applicability and designation 
of affected facility. 

(a) The provisions of this subpart are applicable 
to the following affected facilities: All stationary 
gas turbines with a heat input at peak load equal 
to or greater than 10.7 gigajoules per hour, based 
on the lower heating value of the fuel fired. 

(b) Any facility under paragraph (a) of this sec
tion which commences construction, modification, 
or reconstruction after October 3, 1977, is subject 
to the requirements of this part except as provided 
in paragraphs (e) and G) of§ 60.332. 

[44 FR 52798, Sept. lO, 1979, as amended at 52 FR 
42434, Nov. 5, 1987] 

§ 60.331 Definitions. 

_As used in this subpart, all terms not defined 
herein shall have the meaning given them in the 
Act and in subpart A of this part. 

(a} Stationary gas turbine means any simple 
cycle gas turbine, regenerative cycle gas turbine or 
any gas turbine portion of a combined cycle 
steam/electric generating system that is not self 
propelled. It may, however, be mounted on a vehi~ 
cle for portability. 

(b) Simple cycle gas turbine means any station
ary gas turbine which does not recover. heat from 
the gas turbine exhauSt gases to preheat the inlet 
combustion air to the gas turbine, or which does 
not recover heat from the gas turbine exhaust 
gases to heat water or generate Steam. 

(c) Regenerative cycle gas turbine means any 
stationary gas turbine which recovers heat from 
the gas turbine exhaust gases to preheat the inlet 
combustion air to the gas turbine. 

(d) Combined cycle gas turbine means any sta
tionary gas turbine which recovers heat from the 
gas turbine exhaust gases to heat water or generate 
steam. 

(e) Emergency gas turbine means any stationary 
gas turbine which operates as a mechanical or 
electrical power source only when the primary 
power source for a facility has been rendered in
operable by an emergency situation. 

(f) Ice fog means an atmospheric suspension of 
highly reflective ice ~stals. 

(g) ISO standard day conditions means 288 de
grees Kelvin, 60 percent relative humidity and 
101.3 kilopascals pressure. 

(h) Efficiency means the gas turbine manufactur
er's rated heat rate at peak load in terms of heat 
input per unit of power output based on the lower 
heating value of the fuel. 

I 

(i) Peak load means 100 percent of the manu
facturer's design capacity of the gas turbine at ISO 
standard day conditions. 

G) Base load means the load level at which a 
gas turbine is normally operated. 

(k) Fire-fighting turbine means any stationary 
gas turbine that is used solely to pump water for 
extinguishing fires. 

(I) Turbines employed in oil/gas production or 
oil/gas transportation means any stationary gas 
turbine used to provide power to extract crude oil/ 
natural gas from the earth or to move crude oil/ 
natural gas, or products refined from these sub
stances through pipelines. 

(m) A Metropolitan Statistical Area or MSA as 
defined by the Department of Commerce. 

(n) Offshore platform gas turbines means any 
stationary gas turbine located on a platform in an 
ocean. 

( o) Garrison facility means any permanent mili
tary installation. 

(p) Gas turbine model means a group of gas 
turbines having the same nominal air flow, 
combuster inlet pressure, combuster inlet tempera
ture, firing temperature, turbine inlet temperature 
and turbine inlet pressure. 

(q) Electric utility stationary gas turbine means 
any stationary gas turbine constructed for the pur
pose of supplying more than one-third of its po
tential electric output capacity to any utility power 
distribution system for sale. 

(r) Emergency fuel is a fuel fired by a gas tur
bine only during circumstances, such as natural 
gas supply curtailment or breakdown of delivery 
system, that make it impossible to fire natural gas 
in the gas turbine. 

(s) Regenerative cycle gas turbine means any 
stationary gas turbine that recovers thermal energy 
from the exhaust gases and utilizes .the thermal en
ergy to preheat air prior to entering the, combustor. 

[44 FR 52798, Sept. 10, 1979, as amended at 47 FR 
3770, Jan. 27, 1982] 

§ 60.332 Standard for nitrogen oxides. 
(a) On and after the date of the performance test 

required by § 60.8 is completed, every owner or 
operator subject to the provisions of this subpart 
as specified in paragraphs (b), (c), and (d) of this 
section shall comply with one of the following, 
except as provided in paragraphs (e), (f), (g), (h), 
(i), Q), (k), and 0) of this section. 

(1) No owner or operator subject to the provi
sions of this subpart shall cause to be discharged 
into the atmosphere from any stationary gas tur
bine, any gases which contain nitrogen oxides in 
excess of: 

STD = .0.0075 
(14.4) 

y 
+F 
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where; 

STD--allowable NOx emissions (percent by volume at 15 
percent oxygen and on a dry basis). 

Y=manufacturer's rated heat rate at manufacturer's rated 
load (kilojoules per watt hour) or, actuaJ measured 
heat rate based on lower heating value of fuel as 
measured at actual peak load for the facility. The 
value of Y shall not exceed 14.4 kilojoules per watt 
hour. 

F=NO,. emission allowance for fuel-bound nitrogen as de
fined in paragraph (a)(3) of this section. 

(2) No owner or operator subject to the provi
sions of this subpart shall cause to be discharged 
into the atmosphere from any stationary gas tur
bine, any gases which contain nitrogen oxides in 
excess of: 

STD = 0.0150 

where: 

(14.4) 

y 
+ F 

STD=allowable NOx emissions (percent by volume at 15 
percent oxygen and on a dry basis). 

¥=manufacturer's rated heat rate at manufacturer's rated 
peak load (kilojoules per watt hour). or actual meas
ured heat rate based on lower heating value of fuel 
as measured at actual peak load for the facility. The 
value of Y shall not exceed 14.4 kilojoules per watt 
hour. 

F=NOx emission allowance for fuel-bound nitrogen as de
fined in paragraph (a)(3) of this section. 

(3) F shall be defined according to the nitrogen 
content of the fuel as foJlows: 

Fuel-bound-nitrogen (percent by 
weig'ht) 

Ns:0.015 ........................................... . 
0.015<NS:0.1 ........................ . 
0.1<NS:0.25 ...................................... . 
N>0.25 ..•............................... 

where: 

F (N01 percent by 
volume) 

0 
0.04(N) 

0.004+0.0067(N-0.1) 
0.005 

N=the nitrogen content of the fuel (percent by weight). 
or; 

Manufacturers may develop custom fuel-bound ni
trogen allowances for each gas turbine model they 
manufacture. These fuel-bound nitrogen allow
ances shall be substantiated with data and must be 
approved for use by the· Administrator before the 
initial performance test required by § 60.8. Notices 
of approval of custom fuel-bound nitrogen allow
ances will-be published in the FEDERAL REGISTER. 

(b) Electric utility stationary gas turbines with a 
heat input at peak load greater than 107.2 
gigajoules per hour (100 million Btu/hour) based 
on the lower heating value of the fuel fired Shall 
comply with the provisions of paragraph (a)(l) of 
this section. · 

(c) Stationary gas turbines with a heat input at 
peak load equal to or greater than 10.7 gigajoules 
per hour (10 million Btu/hour) but less than or 
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equal to 107.2 gigajoules per hour (100 million 
Btu/hour) based on the lower heating value of the 
fuel fired, shall comply with the provisions of 
paragraph (a)(2) of this section. 
· (d) Stationary gas turbines with a manufactur
er's rated base -load at ISO conditions of 30 
megawatts or less except as provided in 
§ 60.332(b) shall comply with paragraph (a)(2) of 
this section. 

(e) Stationary gas turbines with a heat input at 
peak load equal to or greater than 10.7 gigajoules 
per hour (10 million Btu/hour) but less than or 
equal to 107.2 gigajoules per hour (100 million 
Btu/hour) based on the lower heating value of the 
fuel fired and that have commenced construction 
prior to October 3, 1982 are exempt from para· 
graph (a) of this section. 

(f) Stationary gas turbines using water or steam 
injection for control of NO,. emissions are exempt 
from paragraph (a) when ice fog is deemed a traf
fic hazard by the owner or operator of the gas tur
bine. 

(g) Emergency gas turbines, military gas tur
bines for use in other than a garrison facility, mili· 
tary gas turbines installed for use as military train
ing facilities, and fire fighting gas turbines are ex
empt from paragraph (a) of this section. 

(h) Stationary gas turbines engaged by manufac
turers in research and development of equipment 
for both gas turbine emission contrOl techniques 
and gas turbine efficiency improvements are ex
empt from paragraph (a) on a case·by-case basis 
as determined by the Administrator. 

(i) Exemptions from the requirements· of para
graph (a) of this section will be granted on a case
by-case basis as determined by the Administrator 
in specific geographical areas where mandatory 
water restrictions are required by governmental 
agencies bec·ause of drought conditions.- These ex
emptions will be allowed only while the manda
tory water restrictions are in effect. 

G) Stationary gas turbines with a heat input at 
peak load greater than 107.2 gigajoules per hour 
that commenced construction, modification, or re
construction between the dates of October 3, 1977, 
and January 27, 1982, and were required in the 
September 10, 1979, FEDERAL REGISTER (44 FR 
52792) to comply with paragraph (a)(l) of this 
section, except electric utility stationary gas tur
bines, are exempt from paragraph (a) of this sec-
tion. · 

(k:) Stationary gas turbines with a heat input 
greater than or equal to 10.7 gigajoules per hour 
(1 0 million Btu/hour) when fired with natural gas 
are exempt from paragraph (a)(2) of this section 
when being fired with an emergency fuel. 

(I) Regenerative cycle gas turbines with a heat 
input less than or equal to 107.2 gigajoules per 



hour (100 million Btu/hour) are exempt from para
graph (a) of this section. 

[44 FR 52798, Sept. 10, 1979, as amended at 47 FR 
3770, Jan. 27, 1982] 

§ 60.333 Standard for sulfur dioxide. 

On and after the date on which the performance 
test required to be conducted by § 60.8 is com
pleted, every owner or operator :Subject to the pro
vision of this subpart shall comply· with one or the 
other of the following conditions: 

(<i} No owner or operator subject to the provi
sions of this subpart shall cause to be discharged 
into the atmosphere from any stationary gas tur
bine any gases which contain sulfur dioxide in ex
cess of 0.015 percent by volume at 15 percent ox
ygen and on a dry basis. 

(b) No owner or operator subject to the provi
sions of this subpart shall bum in any stationary 
gas turbine any fuel which contains sulfur in ex
cess of o:8 percent by weight. 

[44 FR 52798, Sept 10, 1979) 

§ 60.334 Monitoring· of operations. 

(a) The owner or-operator of any stationary gas 
turbine subject to the provisions of this subpart 
and· ·using water injection to control NOx emis
sions shall install and op.erate a continuous mon
itoring system to monitor and record the fuel con
sumption and the ratiO of water to fuel being fired 
in the turbine. This system shall be accurate to 
within ±5.0 percent and shall be approved by the 
Administrator. 

(b) The owner or operator of any stationary gas 
turbine subject to the provisions of this subpart 
shall monitor sulfur content and nitrogen content 
of the fuel being fired in the turbine. The fre
quency of determination of these values shall be 
as follows: 

(1) If the turbine is supplied its fuel from a bulk 
storage tank, the values shall be determined on 
each occasion that fuel is transferred to the storage 
tank from any other source. 

(2) If the turbine is supplied its fuel without in
termediate bulk storage the values shall be deter- · 
mined and recorded daily. Owners, operators or 
fuel vendors may develop custom schedules for 
determination of the values based on the design 
and operation of the affected facility and the char
acteristics of the fuel supply. These custom sched
ules shall be substantiated with data and must be 
approved by the Administrator before they can be 
used to comply with paragraph (b) of this section. 

(c) For the purpose of reports required under 
§60.7(c), periods of excess emissions that shall be 
reported are defined as follows: 

(1) Nitrogen oxides. Any one-hour period during 
which the average water-to-fuel ratio, as measured 
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by the continuous monitoring system, falls below 
the water-to-fuel -i-atio determined to demonstrate 
complianCe with § 60.332 by the performance test 
required in § 60.8 or any period during which the 
fuel-bound nitrogen of the fuel is greater than the 
maximum nitrogen content allowed by the fuel
bound nitrogen allowance used during the per
formance test requii-ed in § 60.8. Each report shall 
include the average water-to-fuel -ratio, average 
fuel consumption,, ambient conditions, gas turbine 
load, and nitrogen content of the fuel during the 
period of excess emissions, and the graphs or fig
ures developed under § 60.335(a). 

(2) Sulfur_ dioxide. Any daily. period during 
which the sulfur content of the fuel being fired in 
the gas tqrbine exceeds 0.8 percent. 

(3) lee fog. Each period during which an ex
emption provided in § 60.332(g) is in effect shall 
be reported in writing to the Administrator quar
terly. For each period the ambient conditions exist
ing during the period, the date and time the air 
pollution control system was deactivated, and the 
date and time the air pollution control system was 
reactivated shall be reported. All quarterly reports 
shall be postmarked by the 30th day following the 
end of each calendar quarter. 

(4) Emergency fuel. Each period during which 
an exemption provided in § 60.332(k) is in effect 
shall be included iri the report required in 
§60.7(c). For each-period, the type, reasons, and 
duration of the firing of the emergency fuel shall 
be reported. 

[44 FR 52798, Sept. 10, 1979; as amended at 47 FR 
3770, Jan, 27, 1982] 

§ 60.335 Test methods and procedures. 
(a·) To compute the nitrogen oxides emissions, 

the owner or operator shall use analytical methods 
and procedures that are accurate to within 5 per
cent and are approved by the Administrator to de
termine the nitrogen content of the fuel being 
fired. 

(b) In conducting the performance tests required 
in § 60.8, the owner or operator shall use as ref
erence methods and procedures the test methods in 
appendix A of this part or other methods and pro
cedures as specified in this section, except as pro
vided for in § 60.8(b). Acceptable alternative 
methods and procedures are given in paragraph (f) 
of this section. 

(c) The owner or, operator shall determine com
pliance with the nitrogen oxides and sulfur dioxide 
standards in §§ 60.332 and 60.333(a) as follows: 

(1) The nitrogen oxides emission rate (NQ.) 
shall be computed for each run using the follow
ing equation: 

NOx=(NOxo) (P.1Po)o.5 e19(llo---(l.00033) (288°Kff.,) 1.53 

where: 
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NO,..=emission rate of NO,. at 15 percent 0 2 and ISO 
standard ambient conditions, volume percent. 

NOxo=observed NO,. concentration, ppm by volume. 
Pr=reference combustor inlet absolute pressure at 101.3 

kilopascals ambient pressure, mm Hg. 
P.,=observed combustor inlet absolute pressure at test, mm 

Hg. 
Ho=observed humidity of ambient air, g H20/g air. 
e=transcendental constant, 2.718. 
Tn=ambient temperature, °K, 

(2) The mOnitoring device of § 60.334(a) shall 
be used to detennine the fuel consumption and the 
water-to-fuel ratio necessary to comply with 
§ 60.332 at 30, 50, 75, and 100 percent of peak 
load or at four points in the normal operating 
range of the gas turbine, including the minimum 
point in the range and peak load. All loads shall 
be corrected to ISO conditions using the 'appro
priate equations supplied by the manufacturer. 

(3) Method 20 shall be used to detennine the 
nitrogen oxides, sulfur dioxide, and oxygen con· 
centrations. The span values shall be 300 ppm of 
nitrogen oxide and 21 percent oxygen. The NO;.. 
emissions shall be determined at each of the load 
conditions specified in paragraph (c)(2) of this 
section. 

(d) The owner or operator shall determine com
pliance with the sulfur content standard in 
§ 60.333(b) as follows: ASTM D 2880-71 shall be 
used to determine the sulfur content of liquid fuels 
and ASTM D 1072-80, D 3031-81, D 4084-82, 
or D 3246-81 shall be used for the sulfur content 
of gaseous fuels (incorporated by reference-see 
§ 60.17). The applicable ranges of some ASTM 
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methods mentioned above are not adequate to 
measure the levels of sulfur in some fuel gases. 
Dilution of samples before analysis (with verifica
tion of the dilution ratio) may be used, subject to 
the approval of the Administrator. 

(e) To meet the requirements of § 60.334(b), the 
owner or operator shall use the methods specified 
in paragraphs (a) and (d) of this section to deter· 
mine the nitrogen and sulfur contents of the fuel 
being burned. The analysis may be perfonned by 
the owner or operator, a service contractor retained 
by the owner or operator, the fuel vendor, or any 
other qualifie.d agency. 

(f) The owner or operator may use the follow· 
ing as altematiyes to the reference methods and 
procedures speCified in this ·section: 

(1) Instead of using the equation in paragraph 
(b)(l) of this section, manufacturers may develop 
ambient condition correction factors to adjust the 
nitrogen oxides emission level measured by the 
performance test as provided in § 60.8. to ISO 
standard day conditions. These factors are devel
oped for each gas turbine model they manufacture 
in terms of combustion inlet pressure, ambient air 
pressure, ambient air humidity, and ambient air 
temperature. They shall be substantiated with data 
and must be approved for use by the Adminis
trator before the initial performance test required 
by § 60.8. Notices of approval of custom ambient 
condition correction factors will be published in 
the FEDERAL REGISTER. 

[54 FR 6675, Feb. 14, 1989, as amended at 54 FR 27016, 
June 27, 1989] 
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Subpart De-Standards of Per
formance for Small Industrial
Commercial-Institutional Steam 
Generating Units 

SOURCE: 55 FR 37683, Sept. 12, 1990, unless other
wise noted. 

§ 60.40c Applicability and delegation of 
authority. · 

(a) Except as provided in paragraph (d) of this 
section, the affected facility to which this subpart 
applies is each steam generating unit for which 
coilstruction, modification, or reconstruction is 
commenced after June 9, 1989 and that bas a max
imum design heat input capacity of 29 megawatts 
(MW) (100 million Btu per hour (Btu/hr)) or less, 
but greater tha·n or equal to 2.9 MW (10 million 
Btu/hr). 

(b) In delegating implementation and enforce
ment authority to a State under section ltl(c) of 
the Clean Air Act, § 60.48c(a)(4) shall be retained 
by the Administrator and not transferred to a State. 

(c) Steam generating units which meet the ap· 
plicability requirements in paragraph (a) of this 
section are not subject to the sulfur dioxide (S02) 

or particulate matter (PM) emission limits, per
formance testing requirements, or monitoring re· 
quirements under this subpart (§§ 60.42c, 60.43c, 
60.44c, 60.45c, 60.46c, or 60.47c) during periods 
of combustion research, as defined in § 60.41c. 

(d) Any temporary change to an existing steam 
generating unit for the purpose of conducting com
bustion research is not considered a modification 
under § 60.14. 

[55. FR 37683, Sept. 12, 1990, as amended at 61 FR 
20736, May 8, 1996] 

§ 60.41c Defiriitions. 

As used in this subpart, all terms not defined 
herein shall have the meaning given them in the 
Clean Air Act and in subpart A of this part. 

Annual capacity factor means the ratio between 
the actual heat input to a steam·· generating unit 
from an individual fuel or combination of fuels 
during a period of 12 consecutive calendar months 
and the potential heat input to the steam generat
ing unit from all fuels had the steam generating 
unit been operated for 8,760 hqurs during that 12-
month period at the maximum design ·heat input 
capacity. In the case of steam generating units that 
are rented or leased, the actual heat input shall be 
determined based on the combined heat input from 
all operations of the affected facility during a pe
riod of 12 consecutive calendar months. 

Coal means all solid fuels classified as anthra· 
cite, bituminous, subbituminous, or lignite by the 
American Society for Testing and Materials in 
ASTM 0388-77, "Standard Specification for 
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Classification of Coals by Rank" (incorporated by 
reference-see § 60.17); coal refuse; and petro
leum coke. Synthetic fuels derived from coal for 
the purpose of creating useful heat, including but 
not limited to solvent-refined coal, gasified coal, 
coal·oil mixtures, and coal-water mixrures, are in
cluded in this definition for the purposes of this 
subpart. 

Coal refuse means any by-product of coal min
ing or coal cleaning operations with an ash content 
greater than 50 perce1:1t (by weight) and a heating 
value less than 13,900 kilojoules per kilogram (kJ/ 
kg) (6,000 Btu per pound (Btullb) on a dry basis. 

Cogeneration steam generating unit means a 
steam generating unit that simultaneously produces 
both electrical (or mechanical) and thermal energy 
from the same primary energy source. 

Combined cycle system means a system in 
which a separate source (such as a stationary gas 
turbine, internal combustion engine, or kiln) pro
vides exhaust gas to a steam generating unit. 

Combustion research means the experimental 
firing of any fuel or combination of fuels in a 
steam generating unit for the purpose of conduct
ing research and development of more efficient 
combustion or more effective prevention or control 
of air pollutant emissions from combustion, pro
vided that, during these periods of research and 
development, the heat generated is not used for 
any purpose other than preheating combustion air 
for use by that steam generating unit (i.e., the heat 
generated is released to the atmosphere without 
being used for space heating, process heating, 
driving pumps, preheating combustion air· fOr other 
units, generating electricity, or any other purpose). 

Conventional- technology means wet flue gas 
desulfurization technology, dry flue gas 
desulfurization technology, atmospheric fluidized 
bed combustion technology, and oil 
hydrodesulfurizati~?n technology. 

Distillate oil means fuel oil that complies with 
the specifications for fuel oil numbers 1 or 2, as 
defined by the American Society for Testing and 
Materials in ASTM 0396-78, "Standard Speci
fication for Fuel Oils" (incorporated by ref· 
erence-see § 60.17). 

Dry flue gas desulfurization technology means a 
sulfur dioxide (S02) control system that is located 
between the steam generating unit arid the exhaust 
vent or stack, and that removes sulfur oxides from 
the combustion gaseS of the steam generating unit 
by contacting the combustion gases with an alka
line slurry or solution and forming a dry powder 
material. This definition includes devices where 
the dry powder material is subsequently converted 
to another form. Alkaline reagents used in dry flue 
gas desulfurization systems include, but are not 
limited to, lime and sodium compounds. 
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Duct burner means a device that combusts fuel 
and that is placed in the exhaust duct from another 
soUrce (such as a stationary gas turbine, internal 
combustion engine, kiln, etc.) to allow the firing 
of additional fuel to heat the exhaust gases before 
the exhaust gases enter a steam generating unit. 

Emerging technology means any SOz control 
system that is not defined as a conventional tech
nology under this section, and for which the owner 
or operator of the affected facility has received ap
proval from the Administrator to operate as an 
emerging technology under § 60.48c(a)(4). 

Federally enforceable means all limitations and 
conditions that are enforceable by the Adminis
trator, including the requirements of 40 CFR Parts 
60 and 61, requirements within any applicable 
State implementation plan, and any permit require
ments established under 40 CFR 52.21 or under 40 
CFR 51.18 and 40 CFR 51.24. 

Fluidized bed combustion technology means a 
device wherein fuel is distributed onto a bed (or 
series of beds) of limestone aggregate (or other 
sorbent materials) for combustion; and these mate
rials are forced upward in the device by the flow 
of Combustion air and the gaseous products of 
combustion. Fluidized bed combustion technology 
includes, but is not limited to, bubbling bed units 
and circulating bed units. 

Fuel pretreatment means a process that removes 
a portion of the sulfur in a fuel before combustion 
of the fuel in a steam generating unit. 

Heat input means heat derived from combustion 
of fuel iO a steam generating unit and does not in
clude the heat derived from preheated combustion 
air, recirculated flue gases, or exhaust gases from 
other sources (such as stationary gas turbines, in
ternal combustion engines, and kilns). 

Heat transfer .medium means any material that 
is used to transfer heat from one point to another 
point. 

Maximum design heat input capacity means the 
ability of a steam generating unit to combust a 
stated maximum amount of fuel (or combination 
of fuels) on a steady state basis as determined by 
the physical design and characteristics of the 
steam generating unit. 

Natural gas means (1) a naturally occurring 
mixture of hydrocarbon and nonhydrocarbon gases 
found in geologic formations beneath the earth's 
surface, of which the principal constituent is meth
ane, or (2) liquefied petroleum (LP) gas, as de
fined by the American Society for Testing and 
Materials in ASTM 01835-86, "Standard Speci
fication for Liquefied Petroleum Gases" (incor
porated by reference-see § 60.17). 

Noncontinental area means the State of Hawaii, 
the Virgin Islands-, Guam, American Samoa, the 
Commonwealth of Puerto Rico, or the Northern 
Mariana Islands. 
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Oil means crude oil or petroleum, or a liquid 
fuel derived from crude oil or petroleum, including 
distillate oil and residual oil. 

Potential sulfur dioxide emission rate means the 
theoretical so2 emissions (nanograms per joule 
[ng/J], or pounds per million Btu [lb/million Btu] 
heat input) that would result from combusting fuel 
in an uncleaned state and without using emission 
control systems. 

Process heater means a device that is primarily 
used to heat a material to initiate or promote a 
chemical reaction in which the material partici
pates as a reactant or catalyst. 

Residual oil means crude oil, fuel oil that does 
not comply with the specifications under the defi
nition of distillate oil, and all fuel oil numbers 4, 
5, and 6, as defined by the American Society for 
Testing and Materials in ASTM 0396-78, "Stand
ard Specification for Fuel Oils" (incorporated by 
reference-see § 60.17). 

Steam generating unit means a device that com
busts any fuel and produces steam or heats water 
or any other heat transfer medium. This term in
cludes any duct burner that combusts fuel and is 
part of a combined cycle system. This term does 
not include process heaters as defined in this sub
part. 

Steam generating unit operating day means a 
24-hour period between 12:00 midnight and the 
following midnight during which any fuel is com
busted at any time in the steam generating unit. It 
is not necessary for fuel to be combusted continu
ously for the entire 24-hour period. 

Wet flue gas desulfurizarion technology means 
an so2 control system that is located between the 
steam gener<!ting unit and the exhaust vent or 
stack, and that removes sulfur oxides from the 
combustion gases of the steam generating unit by 
contacting the cOmbustion gases with <!n alkaline 
slurry or solution and forming a liquid material. 
This definition includes devices where the liquid 
~aterial is subsequently converted .to another 
form. Alkaline reagents used in wet flue gas 
desulfurization systems include, but are not limited 
to, lime, limestone, and sodium compounds. 

Wet scrubber system means any emission con
trol device that mixes an aqueous stream or slurry 
with the exhaust gases from a steam generating 
unit to control emissions of particulate matter 
(PM) or SO,. 

Wood means wood, wood residue, bark, or any 
derivative fuel or residue thereof, in any form, in
cluding but not limited to sawdust, sanderdust, 
wood chips, scraps, slabs, millings, shavings, and 
processed pellets made from _wood or other forest 
residues. 

[55 FR 37683, Sept. 12, 1990, as amended at 61 FR 
20736, May 8, 1996] 



§ 60.42c Standard for sulfur dioxide. 

(a) Except its provided in paragraphs (b), (c),· 
and (e) of this section, on and after the date on 
which the initial performance test is cOmpleted or 
required to be completed under § 60.8 of this part, 
whichever date comes first, the owner the operator 
of an affected facility that combusts only coal 
shall neither: (l) cause to be discharged into the 
atmosphere from that affected facility any gases 
that contain S02 in excess of l 0 percent (0.1 0) of 
the potential S02 emission rate (90 percent reduc
tion); nor (2) cause to be discharged into the at
mosphere from that affected facility any gases that 
contain S02 in excess of 520 ng!J (1.2 lb/million 
Btu) heat input. If coal is combusted with other 
fuels, the affected facility is subject to the 90 per
cent S02 reduction requirement specified in this 
paragraph and the emission limit is determined 
pursuant to paragraph (e)(2) of this section. 

(b) Except as provided in paragraphs (c) and (e) 
of this section, on and after the date on which the 
initial performance test is completed or required to 
be completed under § 60.8 of this part, whichever 
date comes frrst, the owner or operator of an af
fected facility that: 

(1) Combusts coal refuse alone in a fluidized 
bed combustion steam generating unit shall nei
ther: 

(i) Cause to be discharged into the atmosphere 
from that affected facility any gases that contain 
S02 in excess of 20 percent (0.20) of the potential 
S02 emission rate (80 percent reduction); nor 

(ii) Cause to be-discharged into the atmosphere 
from that affected facility any gases that contain 
S02 in excess of 520 ng/J (1.2 lb/million Btu) heat 
input. If coal is fired with coal refuse, the affected 
facility is subject to paragraph (a) of this section. 
If oil or any other fuel (except coal) is fired with 
coal refuse, the affected facility is subject to the 
90 percent S02 reduction requirement specified in 
paragraph (a) of this section and tht'i emission limit 
determined pursuant to paragraph (e)(2) of this 
section. 

(2) Combusts only coal and that uses an emerg
ing technology for the control of SOz emissions 
shall neither: 

(i) Cause to be discharged into the atmosphere 
from that affected facility any gases that contain 
S02 in excess of 50 percent (0.50) of the potential 
S02 emission rate (50 percent reduction); nor 

(ii) Cause to be discharged into the atmosphere 
from that affected facility any gases that contain 
S02 in excess of 260 ng!J (0.60 lb/million Btu) 
heat input. If coal is combusted with other fuels, 
the affected facility is subject to the 50 percent 
SO:z reduction requirement specified in -this para
graph and the emission limit determined pursuant 
to paragraph (e)(2) of this section. 
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(c) On and after the date on which the initial 
performance test is completed or required to be 
completed under § 60.8 of this part, whichever 
date comes first, no owner or operator of an af
fected facility that combusts coal, alone or in com
bination with any other fuel, and is listed in para
graphs (c)(l), (2), (3), or (4) of this section shall 
cause to be discharged into the atmosphere from 
that affected facility any gases that contain SOz in 
excess of the emission limit determined- pursuant 
to paragraph (e)(2) of this section. Percent reduc~ 
tion requirements are not applicable to affected fa
cilities under this paragraph. 

(1) Affected facilities that have a heat input ca~ 
pacity of 22 MW (75 million Btulhr) or less. 

(2) Affected facilities that have an annual ca
pacity for coal of 55 percent (0.55) or less and are 
subject to a Federally enforceable requirement lim~ 
iting operation of the affected facility tO an annual 
capacity factor for coal of 55 percent (0.55) or 
less. 

(3) Affected facilities located in a noncontinen
tal area. 

(4) Affected facilities that combust coal in a 
duct burner as part of a combined cycle system 
where 30 percent (0.30) or less of the heat enter
ing the steam generating unit is from combustion 
of coal in the duct burner and 70 percent (0. 70) 
or more of the heat entering the steam gen 
erating unit is from exhaust gases entering the · 
duct burner. 

(d) On and after the date on which the initial 
performance test is completed or required to be 
completed under § 60.8 of this ·part, whichever 
date comes first, no owner or operator of an af
fected facility that combusts oil shall cause to be 
discharged into the atmosphere from that affected 
facility any gases that contain SOz in excess of 
215 ng/J (0.50 lb/million Btu) heat input; or, aS an 
alternative, no owner or operator of an affected fa
cility that combusts oil shall combust oil in the af
fected facility that contains ·greater than 0.5 weight 
percent sulfur. The percent reduction· requirements 
are not applicable to affected facilities under this 
paragraph. 

(e) On and after the date on which the initial 
performance test is completed or required to be 
completed under § 60.8 of this part, whichever 
date comes first, no owner or operator of an af
fected facility that combusts coal, oil, or coal and 
oil with any other fuel shall cause to be dis
charged into the atniosphere from that affected fa
cility any gases that contain S02 in excess of the 
following: 

(1) The percent of potential SOz emission rate 
required under paragraph (a) or (b)(2) of this sec
tion, as applicable, for any affected facility that 

(i) Combusts coal in combination with any other 
fuel, 
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(ii) Has a heat input capacity greater than 22 
MW (75 million Btulhr), and 

(iii) Has an annual capacity factor for coal 
greater than 55 percent (0.55); and 

(2) The emission limit determined according to 
the fo1Iowing formula for any affected "facility that 
combusts coal, oil, or coal and oil with any other 
fuel: 

E,=(KaHa+KbHt>+K.::Hc)/Ha+Ht>+Hc) 
where: 

e. is the so2 emission limit, expressed in ng/J or Jb/ 
million Btu heat input, 

Ka is 520 ng/J (1.2 Jb/million Btu), 
Kt> is 260 ng/J (0.60 lb/miilion Btu), 
K.:: is 215 ng/J (0.50 lb/million Btu), 
Ha is the heat input from the combustion of coal, ex

cept coal combusted in an affected facility subject to 
paragraph (b)(2) of this section, in Joules (J) {million 
Btu] 

Ht> is the heat input from the combustion of coal in 
an affected facility subject to paragraph (b)(2) of this 
section, in J (million Btu) 

He is the heat input from the combustion of oil, in J 
(million Btu). 

(f) Reduction in the potential S02 emission rate 
through fuel pretreatment is not credited toward 
the percent reduction requirement under paragraph 
(b )(2) of this section unless: 

(1) Fuel pretreatment results in a 50 percent 
(0.50) or greater reduction in the potential S02 
emission rate; and 

(2) Emissions from the pretreated fuel (without 
either combustion or post-combustion so2 control) 
are equal to or less than the emission limits speci
fied under paragraph (b )(2) of this section. 

(g) Except as provided in paragraph (h) of this 
section, compliance with the percent reduction re
quirements, fuel oil sulfur limits, and emission 
limits of this section shall be determined on a 30-
day rolling average basis. 

(h) For affected facilities listed under para
graphs (h)(1), (2), or (3) of this section, compli
ance with the emission limits or fuel oil sulfur 
limits under this section may be determined based 
on a certification from the fuel supplier, as de
scribed under § 60.48c(f)(1), (2), or (3), as applica
ble. 

(1) Distillate oil-fired affected facilities with 
heat input capacities between 2.9 and 29 MW (10 
and 100 million Btulhr). 

(2) Residual oil-fired affected facilities with 
heat input capacities between 2.9 and 8.7 MW (10 
and 30 million Btu/hr). 

(3) Coal-fired facilities with heat input capac-. 
ities between 2.9 and 8.7 MW (10 and 30 million 
Btulhr). 

(i) The S02 emission limits, fuel oil sulfur lim
its, and percent reduction requirements under this 
section apply at all times, including periods of 
startup, shutdown, and malfunction. 
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(j) Only the heat input supplied to the affected 
facility from the combustion of coal and oil is 
counted under this section. No credit is provided 
for the heat input to the affected facility from 
wood or other fuels or for heat derived from ex
haust gases from other sources, such .as stationary 
gas turbines, internal combustion engines, and 
kilns. 

§ 60.43c Standard for particulate mat
ter. 

(a) On and after the date on which the initial 
performance test is completed or required to be 
completed under § 60.8 of this part, whichever 
date comes first, no owner or operator of an af
fected facility that combusts coal or combusts 
mixtures of coal with other fuels and has a heat 
input capacity of 8.7 MW (30 million Btu/hr) or 
greater, shall cause to be discharged into the at
mosphere from that affected facility any gases that 
contain PM in excess of the following emission 
limits: 

(I) 22 ng/J (0.05 lb/million Btu) heat input if 
the affected facility combusts only coal, or com
busts coal with other fuels and has an annual ca
pacity factor for the other fuels of 10 percent 
(0.10) or less. 

(2) 43 ng/J (0.10 lb/inillion Btu) heat imput if 
the affected facility combusts coal with other 
fuels, has an annual capacity factor for the other 
fuels greater than 10 percent (0.10), and is subject 
to a federally enforceable requirement limiting op~ 
eration of the affected facility to an annual capac
ity factor greater than 10 percent (0.1 0) for fuels 
other than coal. 

(b) On and after the date on which the initial 
performance test is completed or required to be 
completed under § 60.8 of this part, whiche·ver 
date comes first, no owner or operator· of an af
fected facility that combusts wood or combusts 
mixtures of wood with other fuels (except coal) 
and has a heat input capacity of 8. 7 MW (30 mil
lion Btu/hr) or greater, shall cause to be dis~ 
charged into the atmosphere from that affected fa
cility any gases that contain PM in excess of the 
following emissions limits: 

(1) 43 ng/J (0.10 lb/million Btu) heat input if 
the affected facility has an annual capacity factor 
for wood greater than 30 percent (0.30)~ or 

(2) 130 ng/J (0.30 lb/million Btu) heat input if 
the affected facility has an annual capacity factor 
for wood of 30 percent (0.30) or less and is sub
ject to a federally enforceable requirement limiting 
operation of the affected facility to an annual ca~ 
pacity factor for wood of 30 percent (0.30) or less. 

(c) On and after the date on which the initial 
performance test is completed or required to be 
completed under § 60.8 of this part, whichever 



date comes first, no owner or Operator of an af
fected facility that combusts coal, wood, or oil and 
has a heat input capacity of 8.7 MW (30 million 
Btulhr) or greater shall cause to be discharged into 
the atmosphere from that affected facility any 
gases that exhibit greater than 20 percent opacity 
(6-minute average), except for one 6-minute period 
per hour of not more than 27 percent opacity. 

(d) The PM and opacity standards under this 
section apply at all times, except during periods of 
startup, shutdown, or malfunction. 

§ 60.44c Compliance and perfonnance 
test methods and procedures for 
sulfur dioxide. 

(a) Except as provided in paragraphs (g) and (h) 
of this section and in § 60.8(b ), performance tests 
required under § 60.8 shall be conducted following 
the procedures specified in paragraphs (b), (c), (d), 
(e), and (f) of this section, as applicable. Section 
60.8(0 does not apply to this section. The 30-day 
notice required in § 60.8(d) applies only to the ini
tial performance test unless otherwise specified by 
the Administrator. 

(b) The initial performance test required under 
§ 60.8 shall be conducted over 30 consecutive op
erating days of the steam generating unit. Compli
ance with the percent reduction requirements and 
S02 emission limits under § 60.42c shall be deter
mined using a 30-day average. The first operating 
day included in the initial petformance test shall 
be scheduled within 30 days after achieving the 
maximum production rate at which the affect facil
ity will be operated, but not later than 180 days 
after the initial startup of the facility. The steam 
generating unit load during the 30-day period does 
not have to be the maximum design heat input ca
pacity, but must be representative of future operat
ing conditions. 

(c) After the initial performance test required 
under paragraph (b) and § 60.8, compliance with 
the percent reduction requirements and so2 emis
sion limits under § 60.42c is based on the average 
percent reduction and the average S02 emission 
rates for 30 consecutive steam generating unit op
erating days. A separate petformance test is com
pleted at the end of each steam generating unit op
erating day, and a new 30-day ·average percent re
duction and S02 emission rate are calculated to 
show· compliance with the standard. 

(d) If only coal, only oil, or a mixture of coal 
and oil is combusted in an affected facility, the 
procedures in Method 19 are used to determine the 
hourly S02 emission rate (Ebo) and the 30-day av
erage S02 emission rate <Eao). The hourly aver
ages used to compute the 30-day averages are ob
tained from the continuous emission monitoring 
system (CEMS). Method 19 shall be used to cal-
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culate E.o when using daily fuel sampling or 
Method 6B. 

(e) If coal, oil, or coal and oil are combusted 
with other fuels: 

(I) An adjusted Eho (Eho0
) is -used in Equation 

19-19 of Method 19 to compute the adjusted Eao 
(Eao0 ). The Eho0 is computed using the following 
formula: 

Eho"=[Eho" Ew(l ·Xk)]IX~<. 
where: 

Eho0 is the adjusted Eho. ng/J (lb/million Btu) 
Eho is the hourly S01 emission rate. ng/J (lb/million 

Btu) 
Ew is the S01 concentration in fuels other than coal 

and oil combusted in the affected facility, as deter
mined by fuel sampling and analysis procedures in 
Method 9, ng/J (lb/million Btu). The value Ew for 
each fuel lot is used for each hourly average during 
the time that the lot is being combusted. The owner 
or operator does not have to measure Ew if the 
owner or operator elects to assume Ew=O. 

Xk is the fraction of the total heat input from fuel 
combustion derived from coal and oil, as determined 
by applicable procedures in Method 19. 

(2) The owner or operator of an affected facility 
that qualifies under the provisions of § 60.42c(c) 
or (d) [where percehr reduction is not required] 
does not have to measure the parameters Ew or Xk 
if the owner or operator of the affected facility 
elects to measure emission rates of the coal or oil 
using the fuel sampling and analysis procedures 
under Method 19. 

(f) Affected facilities subject to the percent re~ 
duction requirements under § 60.42c(a) or (b) shall 
determine compliance with the so2 emission lim· 
its under § 60.42c pursuant to paragraphs (d) or (e) 
of this section, and shall determine compliance 
with the percent reduction requirements using the 
following procedures: 

(1) If only coal is combusted, the percent of po
tential so2 emission rate is computed using the 
following formula: 

%P~=lOO(l·%Rg1100)(1·%Rtll00) 

where 
%P~ is the percent of potential S01 emission rate, in 

percent 
%R8 is the S01 removal efficiency of the control de· 

vice as determined by Method 19, in percent 
%Rr is the S01 removal efficiency of fuel 

pretreatment as determined by Method 19, in percent 

(2) If coal, oil, or coal and oil are combusted 
with other fuels, the same procedures required in 
paragraph (t)(1) of this section are used, except as 
provided for in the following: 

(i) To compute the %Ps, an adjusted %R8 

(%R8°) is computed from E..10° from paragraph 
(e)(1) of this section :and an adjusted average S(h 
inlet rate (Eai0

) using the following formula: 

%Rg<>=IOO [1.0·Eao0 /Ea;0 )J 
where: 
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%Rg0 is the adjusted %Rg, in percent 
E..o0 is the adjusted E,.0 , ng/J (lb/million Btu) 
E,.,o is the adjusted average S02 inlet rate, ng/J (lb/ 

million Btu) 

(ii) To compute E,.;0 , an adjusted hourly S02 
inlet rate (Eh;0 ) is used. The Eh;0 is computed 
using the -following formula: 

Eh;"""{Et.;·Ew (l·X~<:)JIX~: 
where: 

Ehi0 is the adjusted Eh;, ng/J (lb/million Btu) 
E11; is the hourly S02 inlet rate, ng/J (lb/million Btu) 
Ew is the S02 concentration in fuels other than coa1 

and oil combusted in the affected facility, as deter
mined by fuel sampling and analysis procedures in 
Method 19, ng/J (lb/million Btu). The value Ew for 
each fuel lot is used for each hourly average during 
the time that the lot is being combusted. The owner 
or operator does not have to measure Ew if the 
owner or operator elects to assume Ew = 0. 

Xk is the fraction of the total heat input from fuel 
combustion derived from coal and oil, as determined 
by applicable procedures in Method 19. 

(g) For oil·fired affected facilities where the 
owner or operator seeks to demonstrate compli· 
ance with the fuel oil sulfur limits under § 60.42c 
based on shipment fuel sampling, the initial per· 
formance test shall consist of sampling and ana· 
lyzing the oil in the initial tank of oil to be fired 
in the steam generating unit to demonstrate that 
the oil contains 0.5 weight percent sulfur or less. 
Thereafter, the owner or operator of the affected 
facility -shall sample the oil in the fuel tank after 
each new shipment of oil is received, as--described 
under M0.46c(d)(2). 

(h) For affected facilities subject to 
§ 60.42c(h)(l), (2), or (3) where the owner or op· 
erator seeks to demonstrate compliance with the 
S02 standards based on fuel supplier certification, 
the performance test shall consist of the certifi. 
cation, the certification from the fuel supplier, as 
described under § 60.48c(f)(l), (2), or (3), as ap· 
plicable. 

(i) The owner or operator of an affected facility 
seeking to demonstrate compliance with the so2 
standards under § 60.42c(c)(2) shaU demonstrate 
the maximum design heat input capacity of the 
steam g·enerating unit by operating the steam gen· 
erating unit at this capacity for 24 hours. This 
demonstration shall be made during the initial per
formance test, and a subsequent demonstration 
may be requested ·at any other time. If the dem· 
onstrated 24-hour averaged ftring rate for the af
fected facility is less than the maximum design 
heat input capacity stated by the manufacturer of 
the affected facility, the demonstrated 24-hour av
erage firing rate shall be used to determine the an
nual capacity factor for the affected facility;·other
wise, the maximum design heat input capacity pro
vided by the manufacturer shall be used. 
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G) The owner or operator of an affected facility 
shall use all valid S02 emissions data in calculat
ing %Ps and Eho under paragraphs (d), (!!), or (t) 
of this section, as applicable, whether or not the 
minimum emissions data requirements under 
§ 60.46c(f) are achieved. All valid emissions data, 
including valid data collected during periods of 
startup, shutdown, and malfunction, shall be used 
in calculating %P s or Eho pursuant to paragraphs 
(d), (e), or (f) of this section, as applicable. 

§ 60.45c Compliance and performance 
test methods and procedures for 
particulate matter. 

(a) The owner or operator of an affected facility 
subject to the PM and/or opacity standards under 
§ 60.43c shall conduct an initial performance test 
as required under § 60.8, and shall conduct subse· 
quent performance tests as requested by the_ Ad
ministrator, to determine compliance with the 
standards using the following procedures and ref
erence methods. 

(1) Method 1 shall be used to select the sam
pling site and the number of traverse sampling 
points. The sampling time for each run shall be at 
least 120 minutes and the minimum sampling vol
ume shall be 1.7 dry square cubic meters (dscm) 
[60 dry square cubic feet (dsct)] except that smallw 
er sampling times or volumes may be approved by 
the Administrator when necessitated by process 
variables or other factors. 

(2) Method 3 shall be used for gas analysis 
when applying Method 5, Method 5B, of Method 
17. 

(3) Method 5, Method 5B, or Method 17 shall 
be used to measure the concentration of PM as 
follows: 

(i) Method 5 may be used only at affected·'fa
cilities without wet scrubber systems. 

(ii) Method 17 may be used at affected facilities 
with or without wet scrubber systems provided the 
stack gas temperature does not exceed a tempera
ture of 160 °C (320 °F). The procedures of Sec
tions 2.1 and 2.3 of Method 5B may be used in 
Method 17 only if Method 17 is used in 
conjuction with a wet scrubber system. Method 17 
shall not be used in conjuction with a wet scrub
ber system if the effluent is saturated or laden 
with water droplets. · 

(iii) Method 5B may be used in conjunction 
with a wet scrubber System. 

(4) For Method 5 or Method 5B, the tempera
ture of the sample gas in the probe and filter hold
er shall be monitored and maintained at 160 °C 
(320 'F). 

(5) For determination of PM emissions, an oxy
gen or carbon dioxide measurement shall be ob
tained simultaneously with each run of Method 5., 



l\:fethod 5B, or Method 17 by traversing the duct 
at the same sampling location. 

(6) For each run using Method 5, Method 5B, 
or Method 17, the emission rates expressed in ng/ 
J (lb/million Btu) heat input shall be determined 
using: 

(i) The oxygen or carbon dioxide measurements 
and PM measurements obtained under this section, 

(ii) The dry basis F·factor, and 
(iii) The dry basis emission rate calculation pro· 

cedure contained in Method 19 (appendix A). 
(7) Method 9 (6·minute average of 24 observa· 

tions) shall be used for determining the opacity of 
stack emissions. 

(b) The owner or operator of an affected facility 
seeking to demonstrate compliance with the PM 
standards under § 60.43c(b )(2) shall demonstrate 
the maximum design heat input capacity of the 
steam generating unit by operating the steam gen· 
erating unit at this capacity for 24 hours. This 
demonstration shall be made during the initial per~ 
formance test, and a subsequent demonstration 
may be requested at any other time. If the dem~ 
onstrated 24-hour average firing rate for the af~ 

fected facility is less than the maximum design 
heat input capacity stated by the manufacturer of 
the affected facility, the demonstrated 24~hour av~ 
erage firing rate shall be used to determine the an~ 
nual capacity.factor for the affected facility; other~ 
wise, the maximum design heat input capacity pro~ 
vided by the manufacturer shall be used. 

§ 60.46c Emission monitoring for sul
fur dioxide 

(a) Except as provided in paragraphs (d) and (e) 
of this section, the ·owner or operator of an af~ 

fected facility_ subject to the so2 emission limits 
under § 60.42c shall install, calibrate, maintain, 
and operate a CEMS for measuring S02 con~ 
centrations and either oxygen or carbon dioxide 
concentrations at the outlet of the S02 control de
vice (or the outlet of the steam generating unit if 
no S02 control device is used), and shall record 
the output of the system. The owner or operator 
of an affected facility subject to the percent reduc~ 
tion requirements under § 60.42c shall measure 
S02 concentrations· and either oxygen or carbon 
dioxide concentrations at both the inlet and outlet 
of the so2 control device. 

(b) The 1-hour average so2 emission rates 
measured by a CEM shall be expressed in ng/J or 
lb/million Btu heat input and shall be used to cal
culate the average emission rates under § 60.42c. 
Each 1-hour average S02 emission rate must be 
based on at least 30 minutes of operation and in
clude at least 2 data points representing two 15~ 
minute periods. Hourly S02 emission rates are not 
calculated if the affected facility ·is oPerated less 
than 30 minutes in a 1-hour period and are not 
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counted toward determination of a steam generat
ing unit operating day. 

(c) The procedures under § 60.13 shall be fol
lowed for installation, evaluation, and operation of 
the CEMS. 

(I) All CEMS shall be operated in accordance 
with the applicable procedures under Performance 

.Specifications 1,·2, and 3 (appendix B). 
(2) Quarterly accuracy determinations and daily 

calibration drift tests shall be performed in accord~ 
ance with Procedure I (appendix F). 

(3) For affected facilities subject to the percent 
reduction requirements under § 60.42c, the span 
value of the S02 CEMS at the inlet to the S02 
control device shall be 125 percent of the maxi
mum estimated hourly potential so2 emission rate 
of the fuel combusted, and the span value of the 
S02 CEMS at the outlet from the S02 control de
vice shall be 50 percent of the maximum esti
mated hourly potential so2 emission rate of the 
fuel combusted. 

(4) For affected facilities that are not subject to 
the percent reduction requirements of § 60.42c, the 
span value of the S02 CEMS at the outlet from 
the so2 control device (or outlet of the steam gen
erating unit if no S02 control device_ is used) shall 
be 125 percent of the maximum estimated hourly 
potential so2 emission rate of the fuel combusted. 

(d) As an alternative to operating a CEMS at 
the inlet to the so2 control device (or outlet of the 
steam generating unit if no so2 control device is 
used) as required under paragraph (a) of this sec
tion, an owner or operator may elect to determine 
the average S02 emission rate by sampling the 
fuel prior to combustiOn. As an alternative to oper
ating a CEM at the outlet from the S02 control 
device (or outlet of the steam generating unit if no 
so2 control device is used) as required under 
paragraph (a) of this section, an owner or opetiltor 
may elect to determine the average S02 emission 
rate by using Method 6B. Fuel sampling shall be 
conducted pursuant to either paragraph (d)(l) or 
(d)(2) of this ·section. Method 6B shall be con~ 
ducted pursuant to paragraph (d)(3) of this section. 

(1) For affected facilities combusting coal or oil, 
coal or oil samples shall be collected daily in an 
as~fired condition at the inlet to the steam generat
ing unit and analyzed for sulfur content and heat 
content according the Method 19. Method 19-pro~ 
vides proced~res fOr converting these measure
ments into the format to be used in calculating the 
average so2 input nite. 

(2) As an alternative fuel sampling procedure 
for affected facilities combusting oil, oil samples 
ni.ay be collected from the fuel tank for each 
steam generating ·unit immediately after the fule 
tank is filled and before any oil is combusted. The 
owner or operator of the affected facility shaH 
analyze the oil sample to determine the sulfur con-
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tent of the oil. If a partially empty fuel tank is re
filled, a neW sample and analysis of the fuel in the 
tank would be required upon filling. Results of the 
fuel analysis taken after each new shipment of oil 
is received shall be used as the daily value when 
calculating the 30-day rolling average until the 
next shipment is received. If the fuel analysis 
shows that the sulfur content in the fuel tank is 
greater than 0.5 weight percent sulfur, the owner 
or operator shall ensure that the sulfUr content of 
subsequent oil shipments is low enough to cause 
the _30-day rolling average sulfur content to be 0.5 
weight percent sulfur or less. 

(3) Method 6B may be used in lieu of CEMS 
to measure S02 at the inlet or outlet of the S(h 
control system. An initial stratification test is re
quired to verify the adequacy of the Method 6B 
sampling location. The stratification test shall con
sist of three paired runs of a suitable S02 and car
bon dioxide measurement train operated at the 
candidate location and a second similar train oper
ated according to the procedures in § 3.2 and the 
applicable procedures in section 7 of Performance 
Specification 2 (appendix B). Method 6B, Method 
6A, or' a combination of Methods 6 and 3 or 
Methods 6C and 3A are suitable measurement 
techniques. If Method 6B is used for the second 
train, sampling time and timer operation may be 
adjusted for the stratification test a:s long as an 
adequate sample volume is collected; however, 
both sampling trains are to be operated similarly. 
For the location to be_ adequate for Method 6B 24-
hour tests, the mean of the absolute difference be
tween the three paired runs must be less than I 0 
percent (0.10). 

(e) The monitoring requirements of paragraphs 
(a) and (d) of this section shall not apply to af
fected facilities subject to § 60.42c(h) (1), (2), or 
(3) where the owner or operator of the affected fa
cility seeks to demonstrate compliance with the 
so2 standards based on fuel supplier certification, 
as described under § 60.48c(t) (1), (2), or (3), as 
applicable. 

(f) The owner or operator of an affected facility 
operating a CEMS pursuant to paragraph (a) of 
this section, or conducting as-fired fuel sampling 
pursuant to -paragraph (d)( I) of this section, shall 
obtain emission data for at least 75 percent of the 
operating hours in at least 22 out of 30 successive 
steam generating unit operating days. If this mini
mum data requirement is not met with a single 
monitoring system, the owner or operator of the 
affected facility shall supplement the emission data 
with data collected with other monitoring systems 
as approved by the Administrator. 
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§60.47c Emission monitoring for par
ticulate matter. 

(a) The owner or oPerator of an affected facility 
combusting coal, residual oil, or wood that is sub
ject to the opacity standards under § 60.43c shall 
install, calibrate, maintain, and operate a CEMS 
for measuring the opacity of the emissions dis
charged to the atmosphere and record the output 
of the system. 

(b) All CEMS for measuring opacity shall be 
operated in accordance with the applicable proce
dures under Performance Specification 1 (appendix 
B). The span- value of the opacity CEMS shall be 
between 60 and 80 percent. 

§ 60.48c Reporting and recordkeeping 
requirements. 

(a) The owner or operator of each affected facil
ity shall submit notification of the date of con
struction or reconstruction, anticipated startup, and 
actual startup, as provided by § 60.7 of this part. 
This nOtification shall include: 

(1) The design heat input capacity of the af
fected facility and identification of fuels to be 
combusted in the affected facility. 

(2) If applicable, a copy of any Federally en
forceable requirement that limits the annual capac
ity factor for any fuel or mixture of fuels under 
§ 60.42c. or § 60.43c. 

(3) The annual capacity factor at which the 
owner or operator anticipates operating the af
fected facility based on all fuels fired and based 
on each individual fuel fired. 

(4) Notification if an emerging technology will 
be used for controlling S02 emissions. The Ad
ministrator will examine the description of the 
control device and will determine whether the 
technology qualifies as an emerging technology; In 
making this determination, the AdminislJ'ator may 
require the owner or operator of the affected facil-· 
ity to submit additional information concerning the 
control device. The affected facility is subject to 
the provisions of§ 60.42c(a) or (b)(l), unless and 
until this determination is made by the Adminis
trator. 

(b) The owner or operator of each affected fa
cility subject to the S02 emission limits of 
§ 60.42c, or the PM or opacity limits of § 60.43c, 
shall submit to the Administrator the· performance 
test data from the initial and any subsequent per
formance tests and, if applicable, the performance 
evaluation of the- CEMS using the applicable per~ 
formance specifications in appendix B. 

(c) The owner or operator of each coal-fired, re
sidual oil-fired, or wood-fired affected facility sub
ject to the opacity limits under § 60.43c(c) shall 
submit excess emission reports for any calendar 



.quarter for which there are excess emissions from 
the affected facility. If there are no excess emis~ 
sions during the calendar quarter, the owner or op· 
erator shall submit a report semiannually stating 
that no excess emissioins occurred during the 
semiannual reporting period. The initial quarterly 
report shall be postmarked by the 30th day of the 
third month following the completion of the initial 
performance test, unless no excess emissions occur 
during that quarter. The initial semiannual report 
shall be postmarked by the 30th day of the· sixth 
month following the completion of the initial per~ 
formance test, or following the date of the pre~ 
vious quarterly report, as applicable. Each subse~ 
quent quarterly or semiannual report shall be post· 
marked by the 30th day following the end of the 
reporting period. 

(d) The owner or operator of each affected fa· 
cility subject to the S02 emission limits, fuel oil 
sulfur limits, or percent reduction requirements 
under § 60.42c shall submit quarterly reports to the 
Administrator. The initial quarterly report shall be 
postmarked by the 30th day of the third month 
following the completion of the initial perform
ance test. Each subsequenty quarterly report shall 
be postmarked by the 30th day following the end 
of the reporting period. 

(e) The owner or operator of each affected facil
ity subject to the S02 emission limits, fuel oil sui~ 
fur limits, or percent reduction requirements under 
§ 60.43c shall keep records and submit quarterly 
reports as required under paragraph (d) of this sec~ 
tion, includirig the following information, as appli~ 
cable. 

(I) Calendar dates covered in the reporting pe~ 
riod. 

(2) Each 30-day average SOz emission rate (ng/ 
J or lb/million Btu), or 30~day average sulfur con
tent (weight percent), calculated during the report
ing period, ending with the last 30-day period in 
the quarter; reasons for any noncompliance with 
the emission standards; and a description of cor· 
rective actions taken. 

(3) Each 30·day average percent of potential 
S02 emission rate calculated during the reporting 
period, ending with the last 30-day period in the 
quarter; reasons for any noncompliance with the 
emission standards; and a description of corrective 
actions taken. 

(4) Identification of any steam generating unit 
operating days for which S02 or diluent (oxygen 
or carbon dioxide) data have not been obtained by 
an approved method for at least 75 percent of the 
ope_rating hours; justification for not obtaining suf· 
ficient data; and a description of corrective actions 
taken. 

(5) Identification of any times when emissions 
data have been excluded from the calculation of 
average emission rates; justification for excluding 
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data; and a description of corrective actions taken 
if data have been excluded for periods other than 
those during which coal or oil were not combusted 
in the steam generating unit. 

(6) Identification of the F factor used in calcula
tions, method of determination, and type of fuel 
combusted. 

(7) Identification of whether averages have been 
obtained based on CEMS rather than manual sam
pling methods. 

(8) If a CEMS is used, identification of any 
times when the pollutant concentration exceeded 
the full span of the CEMS. 

(9) If a CEMS is used, description of any modi
fications to the CEMS that could affect the ability 
of the CEMS to comply with Performance Speci
fications 2 or 3 (appendix B). 

(10) If a CEMS is used, results of daily CEMS 
drift tests and quarterly accuracy assessments as 
required under appendix F. Procedure 1. 

( 11) If fuel supplier certification is used to dem· 
onstrate compliance, records of fuel supplier cer
tification as described under paragraph (f)(l), (2), 
or (3) of this section, as applicable. In addition to 
records of fuel supplier certifications, the quarterly 
report shall include a certified statement signed by 
the owner or operator of the affected facility that 
the records of fuel supplier certifications submitted 
represent all of the fuel combusted during the 
quarter. 

(f) Fuel supplier certification shall include the 
following information: 

(1) For distillate oil: 
(i) The name of the oil supplier; and 
(ii) A statement from the oil supplier that the oil 

complies with the specifications under the defini~ 
tion of distillate oil in §60.4lc. 

(2) For residual oil: 
(i) The name of the oil supplier; 
(ii) The location of the oil when the sample was 

drawn for analysis to determine the sulfur content 
of the oil, specifically including whether the oil 
was sampled as delivered to the affected facility, 
or whether the sample was drawn from oil in star~ 
age at the oil supplier's or oil refiner's facility, or 
other location; 

(iii) The sulfur content of the oil from which 
the shipment came (or of the shipment itself); and 

(iv) The method used to determine the sulfur 
content of the oil. 

(3) For coal: 
(i) The name of the coal supplier; 
(ii) The location of the coal when the sample 

was collected for analysis to determine the prop
erties of the coal, specifically including whether 
the coal was sampled as delivered to the affected 
facility or whether the sample was collected from 
coal in storage at the mine, at a coal preparation 
plant, at a coal supplier's facility, or at another lo· 
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cation. The certification shall include the name of 
the coal mine (and coal seam), coal storage facil
ity, or coal preparation plant (where the sample 
was collected); 

(iii) The results of the analysis of the coal from 
which the shipment came (or of the shipment it
self) including the sulfur content, moisture content, 
ash content, and heat content; and 

(iv) The methods used to determine the prop
erties of the coal. 

(g) The owner or operator of each affected fa
cility shall record and maintain records of the 
amounts of each fuel combusted during each day. 
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(h) The owner or operator of each affected fa
cility subject to a Federally enforceable require
ment limiting the annual capacity factor for any 
fuel or mixture of fuels under § 60.42c or § 60.43c 
shall calculate the annual capacity factor individ
ually for each fuel combusted. The annual capacity 
factor is determined on a 12-month rolling average 
basis with a new annual capacity factor calculated 
at the end of the calendar month. 

(i) All records required under this section shall 
be maintained by the owner or operator of the af
fected facility for a period of two years following 
the date of such record. 
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Subpart Db-Standards of Per
formance for Industrial-Com
mercial-Institutional Steam 
Generating Units 

SOURCE: 52 FR 47842, Dec. 16, 1987, unless otherwise 

noted. 

§ 60.40b Applicability and delegation 
of authority. 

(a) The affected facility to which this subpart 
applies is each steam generating unit that com
mences construction, modification, or reconstruc
tion after June 19,-1984, and that has a heat input 
capacity from fuels combusted in the steam gener
ating unit of greater than 29 MW (100 million 
Btu/hour). 

(b) Any affected facility meeting the applicabil
ity requirements under paragraph (a) of this sec
tion and commencing construction, modification, 
or reconstruction after June 19, 1984, but on or 
before June 19, 1986, is subject to the following 
standards: 

(1) Coal-fired affected facilities having a heat 
input capacity between 29 and 73 MW (100 and 
250 million Btu/hour), inclusive, are subject to the 
particulate matter and nitrogen oxides standards 
under this subpart. 

(2) Coal~fired affected facilities having a heat 
input capacity greater than 73 MW (250 million 
Btu/hour) and meeting the applicability require
ments under subpart D (Standards of performance 
for fossil-fuel-fired steam generators; § 60.40) are 
subject to the particulate matter and nitrogen ox
ides standards under this subpart and to the sulfur 
dioxide standards under subpart D (§ 60.43). 

(3) Oil-fired affected facilities having a heat 
input capacity between 29 and 73 MW (I 00 and 
250 million Btu/hour), inclusive, are subject to the 
nitrogen oxides standards under this subpart. 

(4) Oil-fired affected facilities having a heat 
input capacity greater than 73 MW (250 million 
Btu/hour) and meeting the applicability require
ments under subpart D (Standards of performance 
for fossil-fuel-fired steam generators; § 60.40) are 
also subject to the nitrogen oxides standards under 
this subpart and the particulate matter and sulfur 
dioxide standards under subpart D (§ 60.42 and 
§ 60.43). 

(c) Affected faci1ities which also meet the appli
cability requirements under subpart J (Standards of 
performance for petroleum refineries; §60.104) are 
subject to the particulate matter and nitrogen ox~ 
ides standards under this subpart and the sulfur di
oxide standards under subpart J (§ 60.104). 

(d) Affected facilities which also meet the appli
cabi1ity requirements under subpart E (Standards 
of performance for incinerators; § 60.~0) are sub-

I 

ject to the nitrogen oxides and particulate matter 
standards under this subpart. 

(e) Steam generating units meeting the applica~ 
bility requirements under subpart Da (Standards of 
performance for electric utility steam generating 
units; § 60.40a) are not subject to this subpart. 

(f) Any change to an existing steam generating 
unit for the sole purpose of combusting gases con~ 
taining TRS as defined under §60.281 is not con
sidered a modification under §60.14 and the steam 
generating unit is not subject to this subpart. 

(g) In delegating implementation and enforce~ 
ment authority to a State under section lll(c) of 
the Act, the following authorities shall_be retained 
by the Administrator and not transferred to a State. 

(!)Section 60.44b(f). 
(2) Section 60.44b(g). 
(3) Section 60.49b(a)(4). 

§ 60.41 b Definitions. 

As used in this subpart, all terms not defined 
herein shall have the meaning given them in the 
Act and in subpart A of this part. 

Annual capacity factor means the ratio between 
the actual heat input to a steam generating unit 
from the fuels listed in § 60.42b(a), § 60.43b(a), or 
§ 60.44b(a), as applicable, during a calendar year 
and the potential heat input to the steam generat
ing unit had it been operated for 8,760 hours dur
ing a calendar year at the maximum steady state 
design heat input capacity. In the case of steam · 
generating units that are rented or leased, the ac
tual heat input shall be determined based on the 
combined heat input from all operations of the af
fected facility in a calendar year. 

Byproduct/waste means any .liquid or gaseous 
substance produced at chemical manufacturing 
plants or petroleum refineries (except natural."gas, 
distillate oil, or residual oil) and combusted in a 
steam generating unit for heat recovery or for dis
posal. Gaseous substances with carbon dioxide 
levels greate·r than 50 percent or carbon monoxide 
levels greater than 10 percent are not byproduct/ 
waste for the purposes of this subpart. 

Chemical manufacturing plants means indusnial 
plants which are classified by the Department of 
Commerce under Standard Industrial Classification 
(SIC) Code 28. 

Coal means all solid fuels classified as anthra~ 
cite, bituminous, subbituminous, or lignite by the 
American Society "of Testing and Materials in 
ASTM 0388-77, Standard Specification for Clas
sification of Coals by Rank (IBR-see § 60.17), 
coal refuse, and petroleum· coke. Coal-derived syn
thetic fuels, including but not limited to solvent re
fined coal, gasified coal, coal~oil mixtures, and 
coal~water mixtures, are also included in this defi
nition for the purposes of this subpart. 
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Coal refuse means any byproduct of coal min
ing or coal cleaning operations with an ash content 
greater than 50 percent, by weight, and a heating 
value less than 13,900 kJ/kg (6,000 Btullb) on a 
dry basis. 

Combined cycle system means a system in 
which a separate source, such as a gas turbine, in
ternal combustion engine, kiln, etc., provides ex
haust gas to a heat recovery steam generating unit. 

Conventional technology means wet flue gas 
desulfurization (FGD) technology, dry FGD tech
nology, atmospheric fluidized bed combustion 
technology, and oil hydrodesulfurization tech
nology. 

Distillate oil me~ns fuel oils that contain O.O:'i 
weight percent nitrogen or less and comply with 
the specifications for fuel oil numbers I and 2, as 
defined by the American Society of Testing and 
Materials in ASTM 0396-78, Standard Specifica
tions for Fuel Oils (incorporated by reference-see 
§60.17). 

Dry flue gas desulfurization technology means a 
sulfur dioxide control system that is located down
stream of the steam generating unit and removes 
sulfur oxides from the combustion gases of the 
steam generating unit by ·contacting the combus
tion gases with an alkaline slurry or solution and 
forming a dry powder material. This definition in
cludes devices where the dry powder material is 
subsequently converted to another form. Alkaline 
slurries ~r solutions used in dry flue gas desulfuri
zation technology include but are not limited to 
lime and sodium. 

Duct burner means a device that combusts fuel 
and that is placed in the exhaust duct from another 
source, Such as a stationary gas turbine, internill 
combustion engine, kiln, etc., to allow the firing of 
additional fuel to heat the exhaust gases before the 
exhaust gases enter a heat recovery steam generat
ing unit. 

Emerging technology means any sulfur dioxide 
control system that is not defined as a conven
tional technology under this section, and for which 
the owner or operator of the facility has applied 
to the Administrator and received approval to op
erate as an emerging technology under 
§ 60.49b(a)(4). 

Federizlly enforceable means all limitations and 
conditions that are enforceable by the Adminis
trator, including the requirements of 40 CFR parts 
60 and 61, requirements within any applicable 
State Implementation Plan, and any pennit require
ments established under 40 CFR 52.21 or under 40 
CFR 51.18 and 40 CFR 51.24. 

Fluidized bed combustion technology means 
combustion of fuel in a bed or series of beds (in
cluding but not limited to bl!-bbling bed units and 
circulating bed units) of limestone aggregate (or 
other sorbent materials) in which these materials 
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are forced upward by the flow of combustion air 
and the gaseous products of combustion. 

Fuel pretreatment means a process that removes 
a portion of the sulfur in a fuel before combustion 
of the fuel in a steam generating unit. 

Full capacity means operation of the steam gen
erating unit at 90 percent or more of the maximum 
steady-state design heat input capacity. 

Heat input means heat derived from combustion 
of fuel in a steam generating unit and does not in
clude the heat input from preheated combustion 
air, recirculated flue gases, or exhaust gases from 
other sources, such as gas turbines, internal com
bustion engines, kilns, etc. 

Heat release rare means the steam generating 
unit design heat input capacity (in MW or Btu/ 
hour) divided by the furnace volume (in cubic me
ters or cubic feet); the furnace volume is that vol
ume bounded by the front furnace wall where the 
burner is located, the furnace side waterwall, and 
extending to the level just below or in front of the 
first row of convection pass tubes. 

Heat transfer medium means any material that 
is used to transfer heat from one point to another 
point. 

High heat release rate means a heat release rate 
greater than 730,000 J/sec-ml (70,000 Btulhour
ftl). 

Lignite means a type of coal classified as lignite 
A or lignite B by the American Society of Testing 
and Materials in ASTM 0388-77, Standard Speci
fication for Classification of Coals by Rank 
(IBR-see § 60.17). 

Low hear release rate means a heat release rate 
of 730,000 J/sec-m3 (70,000 Btulhour-ftl) or less. 

Mass-feed stoker steam generating unit means a 
steam generating unit where solid fuel is intro
duced directly into a retort or is fed directly Onto 
a grate where it is combusted. 

Maximum heat input capaciry means the ability 
of a steam generating unit to combust a stated 
maximum amount of fuel on a steady state basis, 
as detenriined by the physical design and charac
teristics of the steam generating unit. 

Municipal-type solid waste means refuse, more 
than 50 percent of which is waste consisting of a 
mixture of paper, wood, yard wastes, food wastes, 
plastics, leather, rubber, and other combustible ma
terials, and noncombustible materials ·such as glass 
and rock. 

Natural gas meaDs (1) a naturally occurring 
mixture of hydrocarbon and nonhydrocarbon gases 
found in geologic formations beneath the earth's 
surface, of which the principal constituent is meth
ane; or (2) liquid petroleum gas, as defined by the 
American Society for Testing and Materials in 
ASTM 01835-82, "Standard Specification for 
Liquid Petroleum Gases" (IBR-see § 60.17). 



Noncontinental area means the State of Hawaii, 
the Virgin Islands, Guam, American Samoa, the 
Commonwealth of Puerto Rico, or the Northern 
Mariana Islands. 

Oil means crude oil or petroleum or a liquid 
fuel derived from crude oil or petroleum, including 
distillate and residual oil. 

Petroleum refinery means industrial plants as 
classified by the Department of Commerce under 
Standard Industrial Classification (SIC) Code 29. 

Potential sulfur dioxide emission rate means the 
theoretical sulfur dioxide emissions (ng/J, lb/mil
lion Btu beat input) that would result from com
busting fuel in an uncleaned state and without 
using emission control systems. 

Process heater means a device that is primarily 
used to heat a material to initiate or promote a 
chemical reaction in which the material partici
pates as ·a reactant or catalyst. 

Pulverized coal-fired steam generating unit 
means a steam generating unit in which pulverized 
coal is introduced into an air stream that carries 
the coal to the combustion chamber of the steam 
generating unit where it is fired in suspension. 
This includes both conventional pulverized coal
fired and micropulverized coal-fired steam gener
ating units. 

Residual oil means crude oil, fuel oil numbers 
1 and 2 that have a nitrogen content greater than 
0.05 weight percent, and all fuel oil numbers 4, 5 
and 6, as defined by the American Society of 
Testing and Materials in ASTM D396-78, Stand
ard Specifications for Fuel Oils (IBR-see 
§60.17). 

Spreader stoker steam generating unit means a 
steam generating unit in wQich solid fuel is intro
duced to the combustion zone by a mechanism 
that throws the fuel onto a grate from above. 
Combustion takes place both in suspension and on 
the grate. 

Steam generating unit means a device that com
busts any fuel or byproduct/waste to produce 
steam or to heat water or any other heat transfer 
medium. This term includes any municipal-type 
solid waste incinerator with a heat recovery steam 
generating unit or any steam generating unit that 
combusts fuel and is part of a cogeneration system 
or a combined cycle system. This term does not 
include process heaters as they are defined in this 
subpart. 

Steam generating unit operating day means a 
24-hour period between 12:00 midnight and the 
following midnight during which any fuel is com
busted at any time in the steam generating unit. It 
is not necessary for fuel to be combusted continu
ously for the entire 24-hour period. 

Very low sulfur oil means an oil that contains 
no more than 0.5 weight percent sulfur or that, 
when combusted without sulfur dioxide emission 
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control, has a sulfur dioxide emission rate equal to 
or less than 215 ng/J (0.5 lb/million Btu) heat 
input. 

Wet flue gas desulfurization technology means a 
sulfur dioxide control system that is located down
stream of the steam generating unit and removes 
sulfur oxides from the combustion gases of the 
steam generating unit by contacting the combus
tion gas with an alkaline slurry or solution and 
forming a liquid material. This definition applies 
to devices where the aqueous liquid material prod
uct of this contact is subsequently converted to 
other forms. Alkaline reagents used in wet flue gas 
desulfurization technology include, but are not 
limited to, lime, limestone, and sodium. 

Wet scrubber system means any emission con
trol device that mixes an aqueous stream or slurry 
with the exhaust gases from a steam generating 
unit to control emissions of particulate matter or 
sulfur dioxide. 

Wood means wood, wood residue, bark, or any 
derivative fuel or residue thereof, in any form, in
cluding, but not limited to, sawdust,_ sanderdust, 
wood chips, scraps, slabs, millings, shavings, and 
processed pellets made from wood or other forest 
residues. 

[52 FR 47842, Dec. 16, 1987, as amended at 54 FR 
51819, Dec. 18, 1989] 

§ 60.42b Standard for sulfur dioxide. 

(a) Except as provided in paragraphs (b), (c), 
(d), or G) of this section, on and after the date on 
which the performance test is completed or re
quired to be completed under § 60.8 of this part, 
whichever date comes first, no owner or· operator 
of an affected facility that combusts coal or oil 
shall cause to be discharged into the atmosphere 
any gases that contain sulfur dioxide in excess of 
lO percent (0.1 0) of the potential sulfur dioXide 
emission rate (90 percent reductioit) and that con
tain sulfur dioxide in excess of the emission limit 
determined according to the following formula: 

E.=(KaR.+KtJ-Ib)/(Ha+Hb) 

where: 
E, is the sulfur dioxide emission limit, in ng/J or lb/mil-

lion Btu heat input, 
Ka is 520 ng/J (or 1.2 lb/million Btu), 
Kb is 340 ng/J (or 0.80 lb/million Btu), 
Ha is the heat input from the combustion of coal, in J 

(million Btu), 
Hb is the heat input from the combustion of oil, in J (mil-

lion Btu). 

Only the heat input supplied to the affected facil
ity from the combustion of coal and oil is counted 
under this section. No credit is provided for the 
heat input to the affected facility from the com
bustion of natural gas, wood, municipal-type solid 
waste, or other fuels or heat input tO the affected 
facility from exhaust gases from another source, 
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such as gas turbines, internal combustion engines, 
kilns, etc. 

(b) On and after the date on which the petform
ance test is completed or required to be completed 
under § 60.8 of this part, whichever comes first, no 
owner or operator of an affected facility that com
busts coal refuse alone in a fluidized bed combus
tion steam generating unit shall cause to be dis
charged into the atmosphere any gases that contain 
sulfur dioxide in excess of 20 percent of the po
tential sulfur dioxide emission rate (80 percent re
duction) and that contain sulfur dioxide in excess 
of 520 ng/J (1.2 lb/million Btu) heat input. If coal 
or oil is fired with coal refuse, the affected facility 
is subject to paragraph (a) nr (d) of this section, 
as applicable. 

(c) On and after the date on which the perform
ance test is completed or is required to be com
pleted under § 60.8 of this part, whichever comes 
first, no owner or operator of an affected facility 
that combusts coal or oil, either alone or in com
bination with any other fuel, and that uses an 
emerging technology for the control of sulfur di
oxide emissions, shall cause to be discharged into 
the atmosphere any gases that contain sulfur diox
ide in excess of 50 percent of the potential sulfur 
dioxide emission rate (50 percent reduction) and 
that contain sulfur dioxide in excess of the emis
sion limit determined according to the following 
formula: 

E,=(KcHc+K.:!H.J)IH.,+Hd) 
where: 
E, is the sulfur dioxide emission limit, expressed in ng/ 

1 (lb/million Btu) heat input, 
Kc is 260 ng/1 (0.60 lb/million Btu), 
K.i is 170 ng/J (0.40 lblmillion Btu), 
He is the heat input from the combustion of coal, 1 (mil

lion Btu), 
Hd is the heat input from the combustion of oil, J (million 

Btu). 

Only the heat input supplied to the affected facil
ity from the combustion of coal and oil is counted 
under this section. No credit is provided for the 
heat input to the affected facility from the com
bustion of natural gas, wood, municipal-type solid 
waste, or other fuels, or from the heat input to the 
affected facility from exhaust gases from another 
source, such as gas turbines, internal combustion 
engines, kilns, etc. 

(d) On and after the date on which the perform
ance test is completed or required to be completed 
under § 60.8 of this part, whichever comes first, no 
owner or operator of an affected facility listed in 
paragraphs (d) (1), (2), or (3) of this section shall 
cause to be discharged into the atmosphere any 
gases that contain sulfur dioxide in excess of 520 
ng/J (1.2 lb/million Btu) heat input if the affected 
facility combusts coal, or 215 ng/J (0.5 lb/million 
Btu) heat input if the affected facility combusts oil 
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other than very low sulfur oil. Percent reduction 
requirements are not applicable to affected facili
ties under this paragraph. 

(1) Affected facilities that have an annual ca
pacity factor for coal and oil of 30 percent (0.30) 
or less and are subject to a Federally enforceable 
permit limiting the operation of the affected facil
ity to an annual capacity factor for coal and oil of 
30 percent (0.30) or less; 

(2) Affected facilities located in a 
noncontinemal area; or 

(3) Affected facilities combusting coal or oil, 
alone or in combination with any other fuel, in a 
duct burner. as part of a combined cycle system 
where 30 percent (0.30) or less of the heat input 
to the steam generating unit is from combustion of 
coal and oil in the duct burner and 70 percent 
(0.70) or more of the heat input to the steam gen
erating unit is from the exhaust gases entering the 
duct burner. 

(e) Except as provided in paragraph (f) of this 
section, compliance with the emission limits, fuel 
oil sulfur limits, and/or percent reduction require
ments under this section are determined on a 3D
day rolling average basis. 

(f) Except a·s provided in paragraph G)(2) of this 
section, compliance with the emission limi[S or 
fuel oil sulfur limits under this section is deter
mined on a 24-hour average basis for- affected fa
cilities that (1) have a Federally enforceable per
mit limiting the annual capacity factor for oil to 
10 percent or less, (2) combust only very low sul
fur oil, and (3) do not combust any other fuel. 

(g) Except as provided in paragraph (i) of this 
section, the sulfur dioxide emission· limits and per
cent reduction requirements under this section 
apply at all times, including periods of startup, 
shutdown, and malfunction. 

(h) Reductions in the potential sulfur dio~ide 
emission rate through fuel pretreatment are not 
credited toward the percent reduction requirement 
under paragraph (c) of this section unless: 

(1) Fuel pretreatment results in a 50 percent or 
greater reduction in potential sulfur dioxide emis
sions and 

(2) Emissions from the pretreated fuel (without 
combustion or post combustion sulfur dioxide con
trol) are equal to or less than the emission limits 
specified in paragraph (c) of this section. 

(i) An affected facility subject to Paragraph (a); 
(b), or (c) of this section may combust very low 
sulfur· oil or natural" gas when the sulfur dioxide 
control system is not being operated because of 
malfunction or maintenance of the sulfur dioxide 
control system. 

G) Percent reduction requirements are not appli
cable to affected facilities combusting only very 
low sulfur oil. The owner or operator of an af
fected facility combusting very low sulfur oil shall 



demonstrate that the oil meets the definition of 
very low sulfur oil by: (l) Following the perfonn
ance testing procedures as described in § 60.45b(c) 
or § 60.45b(d), and following the monitoring pro
cedures as described in § 60.47b(a) or § 60.47b(b) 
to detennine sulfur dioxide emission rate or fuel 
oil sulfur content; or (2) maintaining fuel receipts 
as described in § 60.49b(r). 

[52 FR 47842, Dec. 16, 1987, as amended at 54 FR 
51819, Dec. 18, 1989] 

§ 60.43b Standard for particulate mat
ter. 

(a) On and after the date on which the initial 
performance test is completed or is required to be 
completed under § 60.8 of this part, whichever 
comes first, no owner or operator of an affected 
facility which combusts coal or combusts mixtures 
of coal with other fuels, shall cause to be dis
charged into the atmosphere from that affected fa
cility any gases that contain particulate matter in 
excess of the following emission limits: 

(l) 22 ng/J (0.05 lb/milliOn Btu) heat input, 
(i) If the affected facility combusts only coal, or 
(ii) If the affected facility combusts coal and 

other fuels and has an annual capacity factor for 
the other fuels of 10 percent (0.10) or less. 

(2) 43 ng/J (0.10 lb/million Btu) heat input if 
the affected facility combusts coal and other fuels 
and has an annua:l capacity factor for the other 
fuels greater than 10 percent. (0.10) and is subject 
to a federally enforceable requirement limiting op
eration of the affected facility to an annual capac
ity factor greater than 10 percent (0.10) for fuels 
other than coal. 

(3) 86 ng/J (0.20 lb/million Btu) heat input if 
the affected facility combusts coal or coal and 
other fuels and 

(i) Has an annual capacity factor for coal or 
coal and other fuels of 30 percent (0.30) or less, 

(ii) Has a maximum heat input capacity of 73 
MW (250 million Btu/hour) or less, 

(iii) Has a federally enforceable requirement 
limiting operation of the affected facility to an an
nual capacity factor of 30 percent (0.30) or less 
for coal or coal and other solid fuels, and 

(iv) Construction of the affected facility com
menced after June 19, 1984, a:nd before November 
25, !986. 

(b) On and after the date on which the perform
ance test is completed or required to be completed 
under 60.8 of this part, whichever date comes first, 
no owner or operator of an affected facility that 
combusts oil (or mixtures of oil with other fuels) 
and uses a conventional or emerging technology to 
reduce sulfur dioxide emissions shall cause to be 
discharged into the atmosphere from that affected 
facility any gases that contain particulate matter in 
excess of 43 ng/J (0.10 lb/million Btu)· heat input. 
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(c) On and after the date on which the initial 
performance test is completed or is required to be 
corilpleted under § 60.8 of this part, whichever 
date comes first, no owner or operator of an af
fected facility that combusts wood, or wood with 
other fuels, except coal, shall cause to be dis
charged from that affected facility any gases that 
contain particulate matter in excess of the follow
ing emission limits: 

(1) 43 ng/J (0.10 lb/million Btu) heat input if 
the affected facility has an annual capacity factor 
greater than 30 percent (0.30) for wood. 

(2) 86 ng/J (0.20 lb/million Btu) heat input if 
(i) The affected facility has an annual capacity 

factor of 30 percent (0.30) or less for wood, 
(ii) Is subject to a federally enforceable require

ment limiting operation of the affected facility to 
an annual capacity factor of 30 percent (0.30) or 
less for wood, and 

(iii) Has a maximum heat input capacity of 73 
MW (250 million Btu/hour) or less. 

(d) On and after the date on which the initial 
performance test is completed or is required to be 
completed under § 60.8 of this part,_ whichever 
date comes first, no owner or operator of an af
fected facility that Coinbusts muniCipal-type solid 
waste or mixtures of municipal-type solid waste 
with other fuels, shall cause to be discharged into 
the atmosphere from that affected facility any 
gases that contain particulate matter in excess of 
the following emission limits: 

(1) 43 ng/J (0.10 lb/million Btu) heat input, 
(i) If the affected facility combusts only munici

pal-type solid waste, or 
(ii) If the affected facility combusts rriunicipal

type solid waste and other fuels and has an annual 
capacity factor for the other fuels of 10 percent 
(0.10) or less. 

(2) 86 ng/J (0.20 lb/million Btu) heat inpUt if 
the affected facility combusts municipal-type solid 
waste or municipal-type solid waste and other 
fuels; and 

(i) Has an annual capacity factor for municipal
type solid waste and other fuels of 30 percent 
(0.30) or less, 

(ii) Has a maximum heat input capacity of 73 
MW (250 million Btu/hour) or less, 

(iii) Has a federally enforceable requirement 
limiting operation of the affected facility to an an
nual capacity factor of 30 percent (0.30) for mu
nicipal-type solid waste, or municipal-type solid 
waste and other fuelS, and 

(iv) Construction of the affected facility com
menced after June 19, 1984, but before November 
25, 1986. 

(e) For the purposes of this section, the annual 
capacity factor is determined by dividing the ac
tual heat input to the steam generating unit during 
the calendar year from the combustion of coal, 

--
' "' ... 
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wood, or municipal~type solid waste, and other 
fuels, as applicable, by the potential heat input to 
the steam generating unit if the steam generating 
unit had been operated for 8,760 hours at the max
imum design heat input capacity. 

(f) On and after the date on which the initial 
performance test is completed or is required to be 
completed under 60.8 of this part, whichever date 
comes first, no owner or operator of an affected 
facility that combusts coal, oil, wood, or mixtures 
of these fuels with any other fuels shall cause to 
be discharged into the atmosphere any gases that 
exhibit greater than 20 percent opacity (6-minute 
average), except for one 6-minute period per hour 
of not more than 27 percent opacity. 

(g) The particulate matter and opacity standards 
apply at all times, except during periods of startup, 
shutdown or malfunction. 

[52 FR 47842, Dec. 16, 1987, as amended at 54 FR 
51819, Dec. 18, 1989] 

§ 60.44b Standard for nitrogen oxides. 
(a) Except as provided under paragraph (k) of 

this section, on and after the date on which the 
initial performance test is completed or iS required 
to be completed under § 60.8 of this part, which· 
ever date comes first, no owner or operator of an 
affected facility that is subject to the provisions of 
this section and that combusts only coal, oil, or 
natural gas shall cause to be discharged into the 
atmosphere from that affected facility any gases 
that contain nitrogen oxides (expressed as N02} in 
excess of the following emission limits: 

FueVSteam generating unit type 

(1) Natural gas and distillate oil, except (4): 
(i) Low heat release rate ........................... . 
Qi) High heat release rate ..... .. 

(2) Residual oil: 
(i) Low heat release rate .............. . 
(ii) High heat release rate ....... . 

(3) Coal: 
(i) Mass-feed stoker .................................. . 
(ii) Spreader stoker and fluidized bed com-

bustion ....... 
(iii) Pulverized coal .................................. .. 
(iv) Lignite, except (v) .............................. .. 
(v) Ugnite mined in North Dakota, South 

Dakota, or Montana and combusted in a 
slag tap furnace .................................... .. 

(vi) Coal-derived synthetic fuels .............. .. 
(4) Duel burner used in a combined cycle 

system: 
(i) Natural gas and distillate oil ................. . 
(ii) Residual oil ................ ., ....................... .. 

Nitrogen oxide 
emission limits 
lig/J (lb/mil!ion 

Btu) (ex
pressed as 
N02l heat 

input 

43 (0.10) 
86 (0.20) 

130 {0.30) 
170 {0.40) 

210 (0.50) 

260 {0.60) 
300 {0.70) 
260 (0.60) 

340 (0.80) 
210 (0.50) 

86 (0.20) 
170 (0.40) 

(b) Except as provided under paragraph (k) of 
this section, on and after the date on which the 
initial perfonnance test is completed or is required 
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to be completed under § 60.8 of this part, which
ever date comes first, no owner or operator of an 
affected facility that simultaneously combusts mix
tures of coal, oil, or natural gas shall cause to be 
discharged into the atmosphere from that affected 
facility any gases that contain nitrogen oxides in 
excess of a limit determined by use of the follow
ing formula: 

En=[(ELg, Hsol+(ELro Hro)+(Elc Hc)]/(Hso+Hro+Hc) 

where: 

En is the nitrogen oxides emission limit (expressed as 
N02), ng/J (lb/million Btu) 

ELgo is the appropriate emission limit from paragraph 
(a)(l) for combustion of natural gas or distillate oil, 
ng!J (lb/million Btu) 

Hgo is the heat input from combustion of natura] gas or 
distillate oil, 

EL,0 is the appropriate emission limit from paragraph 
(a)(2) for combustion of residual oil, 

Hro is the heat input from combustion of residua] oil, 
ELc is the appropriate emission limit from paragraph 

(a)(3) for combustion of coaJ, and 
He is the heat input from combustion of coaJ. 

(c) On and after the date on which the initial 
performance test is completed or is required to be 
completed under § 60.8 of this part, whichever 
comes first, no owner or operator of an affected 
facility that simultaneously cm:nbusts coal or oil, 
or a mixture of these fuels with natural gas. and 
wood, municipal-type . solid waste, or any other 
fuel shall cause to be discharged into the atmos
phere any gases that cOntain nitrogen oxides in ex
cess of the emission limit for the coal or oil, or 
mixture of these fuels with natural gas combusted 
in the affected facility, as determined pufsuant to 
paragraph (a) or (b) of this section, unless the af
fected facility has an annual capacity factor for 
coal or oil, or mixture of these fuels with natural 
gas of 10 percent (0.10) or less and is subject to 
a federally enforceable requirement that·Iimits op
eration of the facility to an annual capacity factor 
of 10 percent (0.10) or less for coal, oil, or a mix· 
ture of these fuels with natural gas. 

(d) On and after the daie on which the initial 
perfonnance test is completed or is required to be 
completed under § 60.8 of this part, whichever 
date comes first, no owner or operator of an af
fected facility that simultaneously combusts natu
ral gas with wood, municipal-type solid waste, or 
other solid fuel, except coal, shall caUse to be dis
charged into the atmosphere from that affected fa· 
cility any gases that 'contain nitrogen oxides· in ex
cess of 130 ng/J (0.30 lb/million Btu) heat input 
unless .the affected facility has an annual capacity 
factor for natural gas of 10 percent (0.10) or less 
and is subject to a federally enforceable require· 
ment that limits operation of the affected facility 
to an annual capacity factor of 10 percent (0.10) 
or less for natural gas. 



(e) On and after the date on which the initial 
petformance test is completed or is required to be 
completed under § 60.8 of this part, whichever 
date comes first, no owner or operator of an af
fected facility that simultaneously combusts coal, 
oil, or natural gas with byproduct/waste shall 
cause to be discharged into the atmosphere from 
that affected facility any gases that contain nitro
gen oxides in excess of an emission limit deter
mined by the following formula unless the af
fected facility has an annual capacity factor for 
coal, oil, and natural gas of I 0 percent (0.1 0) or 
less and is subject to a federally enforceable re
quirement which limits operation of the affected 
facility to an annual capacity factor of I 0 percent 
(0.1 0) or less: 

En=[(Elgo Hgo)+(Elm Hro)+ (El.., Hc)]/(Hgo+Hm+Hc) 

where: 

En is the nitrogen oxides emission limit (expressed as 
NOz), ng/J (lb/million Btu) 

EL80 is the appropriate emission limit from paragraph 
(a)(l) for combustion of natuml gas or distillate oil. 
ng/J (lb/million Btu). 

H8 o is the heat input from combustion of natuml gas, dis
tillate oil and gaseous byproduct/waste, ng/J (lb/mil
Jion Btu). 

Elro is the appropriate emission limit from paragraph 
(a)(2) for combustion of residual oil, ng/J (lb/million 
Btu) 

Hro is the heat input from combustion of residual oil and/ 
or liquid byproduct/waste. 

EI.., is the appropriate emission limit from paragraph 
(a)(3) for combustion of coal, and 

He is the heat input from combustion of coal. 

(f) Any owner or operator of an affected facility 
that combusts byproduct/waste with either natural 
gas or oil may petition the Administrator within 
180 days of the initial startup of the affected facil
ity to establish a nitrogen oxides emission limit 
which shall apply specifica1ly to that affected- fa
cility when the byproduct/waste is combusted. The 
petition shall include sufficient and appropriate 
data, as determined by the Administrator, such as 
nitrogen oxides _emissions from the affected facil
ity, waste composition (including nitrogen con
tent), and combustion conditions to allow the Ad
ministrator to confirm that the affected facility is 
unable to comply with the emission limits in para
graph (e) of this section and to determine the ap
propriate emission limit for the affected facility. 

(1) Any owner or operator of an affected facil
ity petitioning for a facility-specific nitrogen ox
ides emission limit under this section shall: 

(i) Demonstrate compliance with the emission 
limits for natural gas and distillate oil in paragraph 
(a)(l) of this section or for residual oil in para
graph (a)(2) of this section, as appropriate, by con
ducting a 30-day performance test as provided in 
§ 60.46b(e). During the performance test only nat-
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ural gas, distillate oil, or residual oil shall be com
busted in the affected facility; and 

(ii) Demonstrate that the affected facility is un
able to comply with the emission limits for natural 
gas and distillate oil in paragraph (a)(l) of this 
section or for residual oil in paragraph (a)(2) of 
this section, as appropriate, when gaseous or liquid 
byproduct/waste is combusted in the affected facil
ity under the same conditions and using the same 
technological system of emission reduction applied 
when demonstrating compliance under paragraph 
(t)(l)(i) of this section. 

(2) The riitrogen oxides emission limits for nat
ural gas or distillate oil in paragraph (a)(l) of this 
section or for residual oil in paragraph (a)(2) of 
this section, as appropriate, shall be applicable to 
the affected facility until and unless the petition is 
approved by the Administrator. If the petition is 
approved by the Administrator, a facility-specific 
nitrogen oxides emission limit will be established 
at the nitrogen oxides emission level achievable 
when the affected facility is combusting oil or nat
ural gas and byproduct/waste in a manner that the 
Administrator determines to be consistent with 
minimizing nitrogen oxides emissions. 

(g) Any owner or operator of an affected facil
ity that combusts hazardous waste (as defined by 
40 CFR part 261 or 40 CFR part 761) with natural 
gas or oil may petition the Administrator within 
180 days of the initial startup of the affected facil
ity for a waiver from compliance with the nitrogen 
oxides emission limit which applies specifically to 
that affected facility. The petition must include 
sufficient and appropriate data, as determined by 
the Administrator, on nitrogen oxides emissions 
from the affected facility, waste destruction effi
ciencies, waste composition (including nitrogen 
content), the quantity of specific wastes to be 
combusted and combustion conditions to alloW. the 
Administrator to determine if the affected facility 
is able to comply with the nitrogen oxides emis
sion limits required by this section. The owner or 
operator of the affected facility shall demonstrate 
that when hazardous waste is combusted in the af
fected ·facility, thermal destruction efficiency re
quirements for hazardous waste specified in an ap
plicable federal.ly enforceable requirement preclude 
compliarice with the nitrogen oxides emission lim
its of this section. The nitrogen oxides emission 
limits for natural gas or distillate oif in paragraph 
(a)(1) of this section or for residual oil in para
graph (a)(2) of this Section, as appropriate, are ap
plicable to the affected facility until and unless the 
petition is approved by the Administrator. (See 40 
CFR 761.70 for regulations applicable to the incin
eration of materials containing polychlorinated 
biphenyls (PCB"s).) 

(h) For purposes of paragraph (i) of this section, 
the nitrogen oxide standards under this section 
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apply at all times including periods of startup, 
shutdown, or malfunction. 

(i) Except as provided under paragraph .(j) of 
this section, compliance with the emission limits 
under this section is determined on a 30-day roll
ing average basis. 

(j) Compliance with the emission limits under 
this section is determined on a 24-hour average 
basis for the initial performance test and on a 3-
hour average basis for subsequent performance 
tests for any affected facilities that: 

(1) Combust, alone or in combination, only nat
ural gas, distillate oil, or residual oil with a nitro
gen content of 0.30 weight percent or less; 

(2) Have a cOmbined annual capacity factor of 
I 0 percem or less for natural gas, distillate oil, and 
residual oil with a nitrogen content of 0.30 weight 
percent or less; and 

(3) Are subject to a Federally enforceable re
quirement limiting operation of the affected facil
ity to the firing of natural gas, distillate oil, and/ 
or residual oil with a nitrogen content of 0.30 
weight percent or less and limiting operation of 
the affected facility to a combined annual capacity 
factor of 10 percent or less for natural gas, dis
tillate oil, and residual oil and a nitrogen content 
of 0.30 weight percent or less. 

(k) Affected facilities that meet the criteria de
scribed in paragraphs G) (1), (2), and (3) of this 
section, and that have a heat input capacity of 73 
MW (250 million Btu/hour) or less, are not subject 
to the nitrogen oxides emission limits under this 
section. 

[52 FR 47842, Dec. 16, 1987, as amended at 54 FR 
51825. Dec. 18, 1989] 

§ 60.45b Compliance and performance 
test methods and procedures for 
sulfur dioxide. 

(a) The su1fur dioxide emission standards under 
§ 60.42b apply at all times. 

(b) In conducting the perfonnance tests required 
under § 60.8, the owner or operator shall use the 
methods and procedures in appendix A of this part 
or the methods and procedures as specified in this 
section, except as provided in § 60.8(b). Section 
60.8(f) does not apply to this section. The 30-day 
notice required in § 60.8(d) applies only to the ini
tial perfonnance test unless otherwiSe specified b)' 
the Administrator. 

(c) The owner or operator of an affected facility 
shall conduct perfonnance tests to detennine com
pliance with the percent of potential sulfur dioxide 
emission rate (% Ps) and the sulfur dioxide emis
sion rate (Es) pursuant to § 60.42b following the 
procedures listed below·, except as provided under 
paragraph (d) of this section. 

(1) The initial perfonnance test shall be con
ducted over the first 30 consecutive op~rating day~ 
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of the steam generating unit: Compliance with the 
sulfur dioxide standards shaH be detennined using 
a 30-day average. The first operating day included 
in the initial perfonnance test shall be scheduled 
within 30 days after achieving the maximum pro
duction rate at which the affected facility will be 
operated, but not later than 180 days after initial 
startup of the facility. 

(2) If only coa1. or only oil is combusted, t.he 
following procedures are used: 

(i) The procedures in Method 19 are used to de
tennine the· hourly sulfur dioxide emission rate 
(Eho) and the 30-day average emission rate (Ea0 ). 

The hourly averages used to compute the 30-day 
averages are obtained from the continuous emis· 
sian monitoring system of§ 60.47b (a) or (b). 

(ii) The percent of potential sulfur dioxide emis
sion rate (% Ps) emitted to the atmosphere is com
puted using the following formu1a: 

% P.=IOO (l ·% Rg/IOO)(l·% Rr/100) 

where: 

% Rg is the sulfur dioxide removal efficiency of the con
trol device as determined by Method 19, in percent. 

% Rt is the sulfur dioxide remova1 efficiency of fuel 
pretreatment as determined by Method 19, in per
cent. 

(3) If coal or oil is combusted with other fuels, 
the same procedures required in paragraph (c)(2) 
of this section are used, except as provided in the 
following: 

(i) An adjusted hourly sulfur dioxide emission 
rate (Ehoo) is used in Equation 19-19 of Method 
19 to compute an adjusted 30-day average emis
sion rate (Ea0 °). The Eho is computed using the 
following fonnula: 

Eho"=[Etoo•Ew(I·Xk)l/Xk 
where: 
Et>oo is the adjusted hourly sulfur dioxide emission rate, 

ng/J (lb/million Btu). 
Eho is the hourly sulfur dioxide emission rate, ng/J (lb/ 

million Btu). 
Ew is the sulfur dioxide concentration in fuels other than 

coa1 and oil combusted in the affected facility, as de
termined by the fuel sampling and analysis proce
dures in Method 19, ng/J (lb/million Btu). The value 
Ew for each fuel lot is used for each hourly average 
during the time that the lot is being combusted. 

Xk is the fraction of total heat input from fuel combustion 
derived from coal, oil, or coal and oil; as determined 
by applicable procedures in Method 19. 

(ii) To compute the percent of potential sulfur 
dioxide emission rate(% Ps). an adjusted% Rg (% 
Rg0 ) is computed from the adjusted Eao0 from 
paragraph (b)(3)(i) of this section and an adjusted 
average sulfur dioxide inlet rate (Eai0

) using the 
following fonnula: 

% Rg"=IOO (l.O-Eao0 /E,.;0
) 



To compute E.uo, an adjusted hourly sulfur dioxide 
inlet rate (Ehi0 ) is used. The Ehi0 is computed 
using the following formula: 

Ebt<>=[Ebt • Ew(l • Xk)]/Xk 

where: 

Ebi0 is the adjusted hourly sulfur dioxide inlet rate, ng/ 
J (lbfmillion Btu). 

Ebt is the hourly sulfur dioxide inlet rate, ng/J (lbfmillion 
Btu). 

(4) The owner or operator of an affected facility 
subject to paragraph (b )(3) of this section does not 
have to measure parameters Ew or- X~:. if the owner 
or operator elects to assume that Xk= 1.0. Owners 
or operators of affected facilities who assume 
X~:.= 1.0 shall 

(i) Determine % Ps following the procedures in 
paragraph (c)(2) of this section, and 

(ii) Sulfur dioxide emissions (Es) are considered 
to be in compliance with sulfur dioxide emission 
limits under § 60.42b. 

(5) The Owner or operator of an affected facility 
that qualifies under the provisioits of § 60.42b(d) 
does not have to measure pitrameters Ew or X~:. 
under paragraph (b)(3) of this section if the owner 
or operator of the affected facility elects to meas
ure sUlfur dioxide emission rates of the coal or oil 
following the fuel sampling and analysis proce
dures under Method 19. 

(d) Except as provided in paragraph (j), the 
owner or operator of an affected facility that com
busts only very low sulfur oil, has an annual ca
pacity factor fOr oil of 10 percent (0.10) or less, 
and is subject to a Federally enforceable require
ment limiting operation of the affected facility 'to 
an annual capacity factor for oil of I 0 percent 
(0.10) or less shall: 

(1) Conduct the initial performance test over 24 
consecutive steam generating unit operating hours 
at full load; 

(2) Determine compliance with the standards 
after the initial performance test based on the 
arithmetic average of the hourly emissions data 
during each steam generating unit operating day if 
a continuous emission measurement system 
(CEMS) is used, or based on a daily average if 
Method 6B or fuel- sampling and analysis proce
dures under Method 19 are used. 

(e) The owner or operator of an affected facility 
subject to §60.42b(d)(1) shall demonstrate the 
maximum design capacity of the steam generating 
unit by operating the facility at maximum capacity 
for 24 hours. This demonstration will be made 
during the initial performance test and a subse
quent demonstration may be requested at any other 
time. If the 24-hour average firing rate for the af
fected facility is less than the maximum design ca
pacity provided by the manufacturer of the af
fected facility, the 24-hour average firing rate shall 
be used to determine the capacity utilization rate 
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for the affected facility; otherwise the maximum 
design capacity provided by the manufacturer is 

·used. 
(f) For the initial performance test required 

under § 60.8, compliance with the sulfur dioxide 
emission limits and percent reduction requirements 
under § 60.42b is based on the average emission 
rates and the average percent reduction for sulfur 
dioxide for the first 30 consecutive steam generat
ing unit operating days, except as provided under 
paragraph (d) of this section. The· initial perform
ance test is the only test for which at least 30 days 
prior notice is required unless otherwise specified 
by the Administrator. The initial performance test 
is to be scheduled so that the first steam generat
ing unit operating day of the 30 successive steam 
generating unit operating days is completed within 
30 days after achieving the maximum production 
rate at which the affected facility will be operated, 
but not later than 180 days after initial startup of 
the facility: The boiler load during the 30-day pe
riod does not have to be the maxin:tum design 
load, but must be representative of future operat
ing conditions and include at least one 24-hour pe
riod at full load. 

(g) After the initial performance test required 
under § 60.8, compliance with the sulfur dioxide 
emission limits and percent reduCtion requirements 
under § 60.42b is baseO on the average emission 
rates and the average percent reduction for sulfur 
dioxide for 30 successive steam generating unit 
operating days, except as pi-ovided under para
graph (d). A separate performance test is com
pleted at the end of each steam generating unit op
erating day after the initial performance· test, and 
a new 30~day average emission rate and percent 
reduction for sulfur dioxide are calculated to show 
compliance with the standard. 

(h) Except as provided under paragraph (i) of 
this section, the owner ·or operator of an affected 
facility shall use all valid sulfur dioxide emissions 
data in calculating % P s and Eho under paragraph 
(c), of this section whethef or not the minimum 
emissions data requireinents under § 60.46b are 
achieved. All valid emiSsions. data, including valid 
sulfur dioxides emission data collected during pe
riods of startup, shutdown and malfunction, shall 
be used in calculating % Ps and Eho pursuant to 
paragraph (c) of this section. 

(i) During periods of malfunction or mainte
nance of the sulfur dioxide control systems when 
oil is comb us ted aS provided under · § 60.42b(i), 
emission data are not used to calculate·% Ps or Es 
under § 60.42b (a), (b) or (c).· however, the emis
sions data are used to determine compliance with 
the emission limit under § 60.42b(i). 

(j) The owner or operator of an affected facility 
that combusts. very low sulfur oil is not subject to 
the compliance and performance testing require-
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ments of this section if the owner or operator ob· 
tains fuel receipts as described in § 60.49b(r). 

[52 FR 47842, Dec. 16, 1987, as amended at 54 FR 
51820, 51825, Dec. 18, 1989] 

§ 60.46b Compliance and performance 
test methods and procedures for 
particulate matter and nitrogen OX· 
ides. 

(a) The particulate matter emission standards 
and opacity limits under § 60.43b apply at all 
times except during periods of startup, shutdown, 
or malfunction. The nitrogen oxides emission 
standards under § 60.44b apply at all times. 

(b) ComplianCe with the particulate matter emis
sion standards under § 60.43b shall be determined 
through performance testing as described in para
graph (d) of this section. 

(c) Compliance with the nitrogen oxides emis
sion standards under § 60.44b shall be determined 
through performance testing under paragraph (e) 
or (f), or under paragraphs (g) and (h) of this sec
tion, as applicable. 

(d) To determine comPliance with the particu
late matter emission limits and opacity limits 
under § 60.43b, the· owner or operator of an af
fected facility shall conduct an initial performance 
test as required under § 60.8 using the following 
procedures and reference methods: 

(1) Method 3B is used for gas analysis when 
applying Method 5 or Method 17. 

(2) Method 5, Method 5B, or Method 17 shall 
be used to measure the concentration of particulate 
matter as follows: 

(i) Method 5 shall be used at affected facilities 
without wet flue gas· desulfurization (FGD) sys
tems; and 

(ii) Method 17 may be used at facilities with or 
without wet scrubber systems provided the stack 
gas temperature does flot exceed a temperature of 
160 oc (320 °F), The procedures of sections 2.1 
and 2.3 of Method 5B may be used in Method 17 
only if it is used after a wet FGD system. Do not 
use Method 17 after wet FGD systems if the efflu
ent is saturated or laden with water droplets. 

(iii) Method 5B is to be used only after wet 
FGD systems. , 

(3) Method I is used to select the sampling site 
and the number of traverse sampling points. The 
sampling time for each run is at least 120 minutes 
and the minimum sampling volume is 1.7 dscm 
(60 dscf) except that smaller sampling times or 
volumes may be approved by the Administrator 
w~en necessitated by process variables or other 
factors. 

(4) For Method 5, the temperature of the sample 
gas in the probe and filter holder is monitored and 
is maintained at 160 °C (320 °F). 

(5) For determination of particulate matter emis
sions, the oxygen or carbon dioxide sample is ob
tained simultaneously with each run of Method 5, 
Method 5B or Method 17 by traversing- the duct 
at the same sampling location. 

(6) For each run using Method 5, Method 5B or 
Method 17, the emission rate expressed in 
nanograms per joule heat input is determined 
using: 

(i) The oxygen or carbon dioxide measurements 
and particulate matter measurements obtained 
under this section, 

(ii) The dry basis F factor, and 
(iii) The dry basis emission rate calculation pro

cedure contained in Method 19 (appendix A). 
(7) Method 9 is used for determining the opac

ity of stack emissions. 
(e) To determine_ compliance with the emission 

limits for nitrogen oxides required under §60.44b, 
the owner or operator of an affected facility shall 
conduct Itte performance test as required under 
§ 60.8 using the continuous system for monitoring 
nitrogen oxides under § 60.48(b). 

(I) For the initial compliance test, nitrogen-ox
ides from the steam generating unit are monitored 
for 30 successive steam generating unit operating 
days and the 30-day average emission rate is used 
to determine compliance with the nitrogen oxides 
emission standards under § 60.44b. The 30-day av
erage emission rate is calculated as the average of 
all hourly emissions data recorded by the mo!J.itor
ing system during the 30-day test period. 

(2) Following the date on which the initial per
formance test is completed or is required to be 
completed under § 60.8 of this part, Whichever 
date comes first, the owner or operator of an af
fected facility which combusts coal or which com
busts residual oil having a nitrogen content gre_~ter 
than 0.30 weight percent shall determine compli
ance with the nitrogen oxides emission· standards 
under § 60.44b on a continuous basis through the 
use of a 30-day rolling average emission rate. A 
new 30-day rolling average emission rate is cal
culated each steam generating unit operating day 
as the average of all of the hourly nitrogen oxides 
emission data for the preceding 30 steam generat
ing unit operating days. 

(3) Following the date on which the initial per
formance test is completed or is required to be 
completed under § 60.8 of this pari, whichever 
date comes frrst, the owner or operator of an af

. fected facility which has a heat input capacity 
greater than 73 MW (250 million Btu/hour) and 
which combusts natural- gas, distillate oil, or resid
ual oil having a nitrogen content of 0.30 weight 
percent or less shall determine compliance with 
the nitrogen oxides standards under § 60.44b on a 
continuous basis through the use of a 30-day roll
ing average emission nite. A new 30-day rolling 
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average emtsston rate is calculated each steam 
generating unit operating day as the average of all 
of the hourly nitrogen oxides emission data for the 
preceding 30 steam generating unit operating days. 

(4) Following the date on which the initial per
fonnance test· is completed or required to be com
pleted under § 60.8 of this part, whichever date 
comes first, the owner or operator of an affected 
facility which has a heat input capacity of 73 MW 
(250 million Btu/hour) or less and which combusts 
natural gas, distillate oil, or residual oil having a 
nitrogen content of 0.30 weight percent or less 
shall upon request determine compliance with the 
nitrogen oxides standards under § 60.44b through 
the use of a 30-day performance test. During peri
ods when performance tests are not requested, ni
trogen ·oxides emissions data collected pursuant to 
§ 60.48b(g)(l) or § 60.48b(g)(2) are used to cal
culate a 30-day rolling average emission rate on a 
daily basis-and used to prepare excess e'mission re
ports, but will not be used to determine compli
ance -with the nitrogen oxides emission standards. 
A new 30-day rolling average emission rate is cal
culated each steam generating unit operating day 
as the average of all of the hourly nitrogen oxides 
emission data for the preceding 30 steam generat
ing unit operating days. 

(5) If the owner or operator of an affected facil
ity which combusts residual oil does not sample 
and analyze the residual oil for nitrogen content, 
as specified in § 60.49b(e), the requirements of 
paragraph (iii) of this section apply and the provi
sions of paragraph (iv) of this section are inap-
plicable. · 

(t) To determine compliance with the emission 
limit for nitrogen oxides required by § 60.44b(a)(4) 
for duct burners used in combined cycle systems, 
the owner or operator of an affected facility shall 
conduct the perfonnance test required under § 60.8 
using the nitrogen oxides and oxygen measure
ment procedures in 40 CFR part 60 appendix A, 
Method 20. During the perfonnance test, one sam
pling site shall be located as close as practicable 
to the exhaust of the turbine, as provided by sec
tion 6.1.1 of Method 20. A second sampling site 
shall be located at the outlet to the steam generat
ing ·unit. Measurements of nitrogen oxides and ox
ygen shall be taken at both sampling sites during 
the performance test. The nitrogen oxides emission 
rate from the combined cycle system shall be cal
culated by subtracting the nitrogen oxides emis
sion rate measured at the sampling site at the out
let from the turbine from the nitrogen oxides emis
sion rate measured at the sampling site at the out
let from the steam generating unit. 

(g) The owner or operator of an affected facility 
described in § 60.44bGJ or § 60.44b(k) shall dem
onstrate the maximum heat input capacity of the 
steam generating unit by operating the facility at 
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maximum capacity for 24 hours. The owner or op
erator of an affected facility shall determine the 
maximum heat input capacity using the heat loss 
method described in sections 5 and 7.3 of the 
ASME Power Test Codes 4.1 (see IBR 
§60.17(h)). This demonstration of maximum heat 
input capacity shall be made during the initial per
formance test for affected facilities that meet the 
criteria of § 60.44bQ). It shall be made within 60 
days after achieving the maximum production rate 
at which the affected facility will be operated, but 
not later than 180 days after initial start-up of each 
facility, for affected facilities meeting the criteria 
of § 60.44b(k). Subsequent demonstrations may be 
required by the Administrator at any other time. If 
this demonstration indicates that the maximum 
heat input capacity of the affected facility is less 
than that stated by the manufacturer of the af
fe.cted facility, the maximum heat input capacity 
determined during this demonstration shall be used 
to determine the capacity utilization rate for the 
affected facility. Otherwise, the maximum heat 
input capacity provided by the manufacturer is 
used. 

(h) The owner or operator of an affected facility 
described in § 60.44bQ) that has a heat input ca
pacity greater than 73 MW (250 million Btu/hour) 
shall: 

(1) Conduct an initial performance test as re
quired under § 60.8 over a minimum of 24 con
secutive steam generating unit operating hours at 
maximum heat input capacity to demonstrate com
pliance with the nitrogen oxides emission stand
ards under §60.44b using Method 7, 7A, 7E, or 
other approved reference methods; and 

(2) Conduct subsequent performance tests once 
per calendar year or every 400 hours of operation 
(whichever comes first) to demonstrate compliance 
with the nitrogen oxides emission standards under 
§ 60.44b over a minimum of 3 consecutive steam 
generating unit operating hours at maximum heat 
input capacity using Method 7, 7 A, 7E, or other 
approved reference methods. 

[52 FR 47842, Dec. 16, 1987, as amended at 54 FR 
51820, 51825, Dec. 18, 1989; 55 FR 18876, May 7, 
1990] 

§ 60.47b Emission monitoring for sul
fur dioxide. 

(a) Except as provided in paragraphs (b) and (f) 
of this section, the owner or operator of an af
fected facility subjeCt to the sulfur dioxide stand
ards under § 60.42b shall install, calibrate, main
tain, and operate continuoUs emission monitoring 
systems (CEMS) for measuring sulfur dioxide con
centrations and either oxygen (02) or carbon diox
ide (C02) concentrations and shall record the out
put of the systems. The sulfur dioxide and either 
oxygen or carbon dioxide concentrations shall_ both 
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be monitored at the inlet and outlet of the sulfur 
dioxide control device. 

(b) As an alternative to operating CEMS as re
quired under paragraph (a) of this section, an 
owner of operator may elect to determine the aver
age sulfur dioxide emissions and percent reduction 
by: 

(1) Collecting coal or oil samples in an as-fired 
condition at the inlet to the steam generating unit 
and analyzing them for sulfur and heat content ac
cording to Method 19. Method 19 provides proce
dures for converting these measurements into the 
format to be used in calculating the average sulfur 
dioxide input rate, or 

(2) Measuring sulfur dioxide according to. Meth
od 6B at the inlet or outlet to the sulfur dioxide 
control system. An initial stratification test is re
quired to verify the adequacy of the Method 6B 
sampling location. The st~atification test shall con
sist of three paired runs of a suitable. sulfur diox
ide and carbon dioxide measurement train operated 
at the candidate location and a second similar train 
operated according to the procedures in section 3.2 
and the applicable procedures in section 7 of Per
formance Specification 2. Method 68, Method 6A, 
or a combination of Methods 6 and 3 or 3B or 
Methods 6C and 3A are suitable measurement 
techniques. If Method 6B is used for the second 
train, sampling time and timer operation may be 
adjusted for the stratification test as long as an 
adequate sample volume is collected; however, 
both sampling trains are to be operated similarly. 
For the location to be adequate for Method 6B 24-
hour tests, the mean of the absolute difference be
tween the three paired runs must be less than l 0 
percent. 

(3) A daily sulfur dioxide emission rate, En, 
shall be determined using the procedure described 
in Method 6A, section 7 .6.2 (Equation 6A-8) and 
stated in ng/J (lb/million Btu) heat input. 

(4) The mean. 30-day emission rate is calculated 
using the daily measured values in ng/J (lb/million 
Btu) for 30 successive steam generating unit oper
ating days using equation 19-20 of Method 19. 

(c) The owner or operator of an affected facility 
shall obtain emission data for at least 75 percent 
of the operating hours in at least 22 out of 30 suc
cessive boiler· operating days. If this minimum 
data requirement is not met with a single monitor
ing system, the owner or operator of the affected 
facility shall supplement the emission data with 
data collected with other monitoring systems as 
approved by the Administrator or the reference 
methods and procedures as described in paragraph 
(b) of this section. 

(d) The 1-hour average sulfur dioxide emission 
rates measured by the CEMS required by para
graph (a) of this section and required under 
§ 60.13(h) is expressed in ng/J or lb/million Btu 
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heat input and is used to calculate the average 
emission rates under § 60.42b. Each 1-hour aver
age sulfur dioxide emission rate must be based on 
more than 30 minutes of steam generating unit op
eration and include at least 2 data points with each 
representing a IS-minute period. Hourly sulfur di
oxide emission rates are not calculated if the af
fected facility is operated less than 30 minutes in 
a !-hour period and are not counted toward deter
mination of a steam generating unit operating day. 

(e) The procedures under § 60.13 shall be fol
lowed for installation, evaluation, and operation of 
the CEMS. 

(1) All CEMS shall be operated in accordance 
with the applicable procedures under Performance 
Specifications l, 2, and 3 (appendix B). 

(2) Quarterly accuracy detenninations and daily 
calibration drift tests shall be performed in accord
ance with Procedure 1 (appendix F). 

(3) For affected facilities combusting coal or oil, 
alone or in combination with other fuels, the span 
value of the sulfur dioxide CEMS at the inlet to 
the sulfur dioxide control device is 125 percent of 
the maximum estimated hourly potential sulfur di
oxide emissions of the fuel combusted, and the 
span value of the CEMS at the outlet to the sulfur 
dioxide comrol device is 50 percent of the maxi
mum estimated hoUrly potential sulfur dioxide 
emissions of the fuel combusted. 

(f) The owner or operator of an affected facility 
that combusts very low sulfur oil is not subject to 
the emission monitoring requirements of this sec
tion if the owner or operator obtains fuel receipts 
as described in § 60.49b(r). 

[52 FR 47842, Dec. 16, 1987, as amended at 54 FR 
51820, Dec. 18, 1989; 55 FR 5212, Feb. 14, 1990; 55 FR 
18876, May 7, 1.9901 

§ 60.48b Emission monitoring for p·ar
ticulate matter and nitrogen oxides. 

(a) The owner or operator of an affected facility 
subject to the opacity standard under § 60.43b 
shall install, calibrate, maintain, and operate a con
tinuous monitoring system for measuring the opac
ity of emissions discharged- to the atmosphere and 
record the output .of the System. 

(b) Except as- provided under paragraphs (g), 
(h), and (i) of this section, the owner or operator 
of an affected facility subject to the nitrogen ox
ides standards under § 60.44b shall -install, cali
brate, maintain, and operate a continuous monitor
ing system for meaSuring tlitrogen oxides emis
sions discharged to the atmosphere and record the 
output of the system. 

(c) The continuous monitoring systems required 
under. paragraph (b) of this section shall be oper
ated and data recorded during all periods of oper
ation of the affected facility except for continuous 
monitoring system breakdowns and repairs. Data is 



recorded during calibration checks, and zero and 
span adjustments. 

(d) The l·hour average nitrogen oxides emission 
rates measured by the continuous nitrogen .oxides 
monitor required by paragraph (b) of this section 
and required under § 60.13(h) shall be expressed in 
ng/J or lb/million Btu heat input and shall be used 
to calculate the average emission rates under 
§ 60.44b. The l·hour averages shall be calculated 
using the data points required under §60.13(b). At 
least 2 data points must be used to calculate each 
!-hour average. 

(e) The procedures under § 60.13 shall be fol
lowed for installation, evaluation, and operation of 
the continuous monitoring systems. 

(1) For affected facilities combusting coal, wood 
or municipal-type solid waste, the span value for 
a continuous monitoring system for measuring 
opacity shall be between 60 and 80 percent. 

(2) For affected facilities combusting coal, oil, 
or natural gas, the span value for nitrogen oxides 
is determined as follows: 

Fuel 

Natural gas ............................. . 
Oil ............................................. . 
Coal ...................................................... .. 
MixtJJres .. 

where: 

Sf?an values lor 
mtrogen oxides 

{PPM) 

500 
500 

1,000 
500(X+Y)+ 1,000z 

x is the fraction of total heat input derived from natural 

•"· y is the fraction of total heat input derived from oil, and 
z is the fraction of total heat input derived from coal. 

(3) All span values computed under paragraph 
(e)(2) of this section for combusting mixtures of 
regulated fuels are rounded to the nearest 500 
ppm. 

(f) When nitrogen oxides emission data are not 
obtained· because of continuous monitoring system 
breakdowns, repairs, calibration checks and zero 
and span adjustments, emission data will be ob
tained by using standby monitoring systems, Meth
od 7, Method 7A, or other approved reference 
methods to provide emission data for a minimum 
of 75 percent of the operating hours in each steam 
generating unit operating day, in at least 22 out of 
30 successive steam generating unit operating 
days. 

(g) The owner or operator of an affected facility 
that has a heat input capacity of 73 MW (250 mil
lion Btu/hour) or less, and which has an annual 
capacity factor for residual oil having a nitrogen 
content of 0.30 weight percent or less, natural gas, 
distillate oil, or any mixture of these fuels, greater 
than 10 percent (0.10) shall: 

(1) Comply with the provisions of paragraphs 
(b), (c), (d), (e)(2), (e)(3), and (f) of this section, 
or 
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(2) Monitor steam generating unit operating 
conditions and predict nitrogen oxides emission 
rates as specified in a plan submitted pursuant to 
§ 60.49b(c). 

(h) The owner or operator of an affected facility 
which is subject to the nitrogen oxides standards 
of § 60.44b(a)(4) is not required to install or oper
ate a continuous monitoring system to measure ni
trogen oxides emissions. 

(i) The owner or operator of an affected facility 
described in § 60.44b(j) or § 60.44b(k) is not re
quired to install or operate a continuous monitor· 
ing system for measuring nitrogen oxides emis
sions. 

[52 FR 47842, Dec. 16, 1987, as amended at 54 FR 
51825, Dec. 18, 1989) 

· § 60.49b Reporting and recordkeeping 
requirements. 
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(a) The owner or operator of each affected facil
ity shall submit notification of the date of initial 
startup, as provided by § 60.7. This notification 
shall include: 

(l) The design heat input capacity of the af
fected facility and identification of the fuels to be 
combusted in the affected facility, · 

(2) If applicable, ·a copy of any Federally en
forceable requirement that limits the annual capac
ity factor for any· fuel or mixture of fuels under 
§§ 60.42b(d)(l), 60.43b(a)(2), (a)(3)(iii), (c)(2)(ii), 
(d)(2)(iii), 60.44b(c), (d), (e), (i), Gl. (k), 
60.45b(d), (g). 60.46b(h), or 60.48b(i), 

(3) The annual capacity factor at which the 
owner or operator anticipates operating the facility 
based on all fuels fired and based on each individ
ual fuel fired, and, 

(4) Notification that an emerging technology 
will be used for controlling emissions of sulfur di
oxide. The Administrator will examine the desCrip· 
tion of the emerging technology and will deter
mine whether the technology qualifies as an 
emerging technology .. In making this detennina
tion, the Administrator may· require the owner or 
operator of the affected facility to submit addi
tional information concerning the control device. 
The affected facility is subject to the provisions of 
§ 60.42b(a) unless and until this . detennination is 
made by the Administrator. 

(b) The owner or operator of each affected fa
cility subject to the sulfur dioxide, particulate mat
ter, and/or nitrogen oxides emission limits 'Under 
§§ 60.42b, 60.43b, a'nd 60.44b shall submit to the 
Administrator the performance test data from the 
initial performance test and the performance eval
uation of the CEMS using the applicable perform
ance specifications in appendix B. The owner or 
operator of each affected facility described in 
§ 60.44bG) or § 60.44b(k) shall submit to the Ad
ministrator ·the maximum heat input capacity data 



§60.49b 

from the demonstration of the maximum heat 
input capacity of the affected facility. 

(c) The owner or operator of each affected facil
ity subject to the nitrogen oxides standard of 
§ 60.44b who seeks to demonstrate compliance 
with those standards through the monitoring of 
steam generating unit operating conditions under 
the provisions of§ 60.48b(g)(2) shall submit to the 
Administrator for approval a plan that identifies 
the operating conditions to be monitored under 
§ 60.48b(g)(2) and the records to be maintained 
under § 60.49bG). This plan shall be submitted to 
the Administrator for approval within 360 days of 
the initial startup of the affected facility. The plan 
shall: 

( 1) Identify the specific operating conditions to 
be monitored and the relationship between these 
operating conditions and nitrogen oxides emission 
rates (i.e., ng/J or lbs/million Btu heat input). 
Steam generating unit operating conditions in
clude, but are not limited to, the degree of staged 
combustion (i.e., the ratio of primary air to sec
ondary and/or tertiary air) and the level of excess 
air (i.e., flue gas oxygen level); 

(2) Include the data and information that the 
owner or operator used to identify the relationship 
between nitrogen oxides emission rates and -these 
operating conditions; 

(3) Identify how these operating conditions, in
cluding steam generating unit load, will be mon
itored under § 60.48b(g) on an hourly basis by the 
owner or operator during the period of operation 
of the affected facility; the quality assurance pro
cedures or practices that will be employed to en
sure that the data generated by monitoring these 
operating conditions will be representative and ac
curate; and the type and format of the records of 
these operating conditions, including steam gener
ating unit load, that will be maintained by the 
owner or operator under § 60.49bG). 

If the plan is approved, the owner or operator shall 
maintain records of predicted nitrogen oxide emis
sion rates and the monitored operating conditions, 
including steam generating unit load, identified in 
the plan. 

(d) The owner or operator of an affected facility 
shall·record and maintain records cif the amounts 
of each fuel combusted during each day and cal
culate the annual capacity factor individually for 
coal, distillate oil, residual oil, natural gas,· wood, 
and municipal-type solid waste for each calendar 
quarter. The annual capacity factor is determined 
on a 12-month rolling average basis with a new 
annual capacity factor calculated at the end of 
each calendar month. 

(e) For an affected facility that combusts resid
ual oil and meets the criteria under 
§§ 60.46b(e)(4). 60.44bG), or (k), the owner or op· 
erator shall maintain records of the nitrogen con-
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tent of the residual oil combusted in the affected 
facility and calculate the average fuel nitrogen 
content on a per calendar quarter basis. The nitro
gen content shall be determined using ASTM 
Method 03431-80, Test Method for Trace Nitro
gen in Liquid Petroleum Hydrocarbons (IBR-see 
§60.17), or fuel suppliers. If residual oil blends 
are being combusted, fuel nitrogen specifications 
may be· prorated based on the ratio of residual oils 
of different nitrogen content in the fuel blend. 

(f) For facilities subject to the opacity standard 
under § 60.43b, the owner or operator shall main
tain records of opacity. 

(g) Except as provided under paragraph (p) of 
this section, the owner or operator of an affected 
facility subject to the nitrogen oxides standards 
under § 60.44b shall maintain records of the fol
lowing information for each· steam generating unit 
operating day: 

(I) Calendar date. 
(2) The average hourly nitrogen oxides emission 

rates (expressed as N02) (ng/J or lb/million Btu 
heat input) measured or predicted. 

(3) The 30-day average nitrogen oxides emis
sion rates (ng/J or lb/million Btu heat input) cal
culated at the end of each steam generating unit 
operating- day from the measured or predicted 
hourly nitrogen oxide emission rates for the pre
ceding 30 steam generating unit operating days. 

( 4) Identification of the steam generating unit 
operating days when the calculated 30-day average 
nitrogen oxides emission rates are in excess of the 
nitrogen oxides enussmns standards under 
§ 60.44b, with the reasons for such excess emis
sions as well as a description of corrective actions 
taken. 

(5) Identification of the steam generating unit 
operating days for which pollutant data have -·not 
been obtained, including reasons for not obtaining 
sufficient data and a description of corrective ac
tions taken. 

(6) Identification of the times when emission 
data have been excluded from the calculation of 
average emission rates and the reasons for exclud
ing data. 

(7) Identification of "F" factor used for cal
culations, rilethod of determination, and type of 
fuel combusted. 

(8) Identification of the times when the pollut
ant concentration exceeded full span of the contin
uous monitoring system. 

(9) Description of any modifications to the con
tinuous monitoring system that could affect the 
ability of the continuous monitoring system to 
comply with Performance Specification 2 or 3. 

(10) Results of daily CEMS drift tests and quar
terly accuracy assessments as required under ap
pendix F, Procedure 1. 



(h) The owner or operator of any affected facil
ity in any category listed in paragraphs (h)(l) or 
(2) of this section is required to submit excess 
emission reports for any calendar quarter during 
which there are excess emissions from the affected 
facility. If there are no excess emissions during the 
calendar quarter, the owner or operator shall sub
mit a report semiannually stating that no excess 
emissions occurred during the semiannual report
ing period. 

(1) Any affected facility subject to the opacity 
standards under § 60.43b(e) or to the operating pa
rameter monitoring requirements under 
§ 60.13(i)(l ). 

(2) Any affected facility that is subject to the 
nitrogen oxides standard of § 60.44b, and that 

(i) Combusts natural gas, distillate oil, or resid
ual oil with a nitrogen content of 0.3 weight per
cent or less, or 

(ii) Has a heat input capacity of 73 MW (250 
million Btu/hour) or less and is required to mon
itor nitrogen oxides emissions on a continuous 
basis under § 60.48b(g)(l) or steam generating unit 
operating conditions under § 60.48b(g)(2). 

(3) For the purpose of § 60.43b, excess emis
sions are defined as all 6-minute periods during 
which the average opacity exceeds the opacity 
standards under § 60.43b(f). 

( 4) For purposes of § 60.48b(g)( l ), excess emis
sions are defined as any calculated 30-day rolling 
average nitrogen oxides emission rate, as deter
mined under § 60.46b(e), which exceeds the appli
cable emission limits in § 60.44b. 

(i) The owner or operator of any affected facil
ity subject to the continuous monitoring require
ments for nitrogen oxides under § 60.48(b) shall 
submit a quarterly report containing the informa
tion recorded under paragraph (g) of this section. 
All quarterly reports shall be postmarked by the 
30th day following the end of each calendar quar
ter. 

G) The owner or operator of any affected facil
ity subject to the sulfur dioxide standards under 
§ 60.42b shall submit written reports to the Ad
ministrator for every calendar quarter. All quar
terly reports shall be postmarked by the 30th day 
following the en(j of each calendar quarter. 

(k) For each affected facility subject to the com
pliance and performance testing requirements of 
§ 60.45b and the reporting requirement in para
graph G) of this section, the following information 
shall be reported to the Administrator: 

(1) Calendar dates covered in the reporting pe
riod. 

(2) Each 30-day average sulfur dioxide emission 
rate (ng!J or lb/million Btu heat input) measured 
during the reporting period, ending with the last 
30-day period in the quarter; reasons fof non-
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compliance with the emission standards; and a de
scription of corrective actions taken. 

(3) Each 30-day average percent reduction in 
sulfur dioxide emissions calculated during the re
porting period, ending with the last 30-day period 
in the quarter; reasons for noncompliance with the 
emission standards; and a description of corrective 
actions taken. 

(4) Identification of the steam generating unit 
operating days that coal or oil was combusted and 
for which sulfur dioxide or diluent (oxygen or car
bon dioxide) data have not been obtained by an 
approved method for at least 75 percent of the op
erating hours in the steam generating unit operat
ing day; justification for not .obtaining sufficient 
data; and description of coqective action taken. 

(5) Identification of the times when emissions 
data have been excluded from the calculation of 
average emission rates; justification for excluding 
data; and description of corrective action taken if 
data have been excluded for periods other than 
those during which coal or oil were not combusted 
in the steam generating unit. 

(6) Identification of "F" factor used for cal
culations, method of determination, and type of 
fuel combusted. 

(7) Identification of times when hourly averages 
have been obtained based on manual sampling 
methods. 

(8) Identification of the times· when the pollut
ant concentration exceeded full span of the CEMS. 

(9) Description of any modifications to the 
CEMS that could affect the ability of the CEMS 
to comply with Performance Specification 2 or 3. 

(10) Results of daily CEMS drift tests .i!.nd quar
terly accuracy assessments as required under ap
pendix F, Procedure I. 

(11) The· annual capacity factor of each fired as 
provided under paragraph (d) of this section. · 

(1) For each· affected facility subject to the com
pliance and performance testing requirements of 
§ 60.45b(d) and the reporting requirements of para
graph (j) of this section, the following information 
shall be reported to the Administrator: 

(1) Calendar dates when the facility was in op
eration during the reporting period; 

(2) The 24-hour average sulfur dioxide emission 
rate measured for each steam generating unit oper
ating day during the reporting period that coal or 
oil was combusted, ending in the laSt 24-hour pe
riod in the quarter; reasons for noncompliance 
with the emission standards; and a description of 
corrective actions taken; 

(3) Identification of the steam generating unit 
operating days that coal or oil was combusted for 
which sulfur dioxide or diluent (oxygen or carbon 
dioxide) data have not been obtained by an ap
proved method for at least 75 percent of the oper
ating hours; justification for not obtaining suffi-
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cient data; and description of corrective action 
taken. 

(4) Identification of _the times when emissions 
data have been excluded from the calculation of 
average emission rates; justification for excluding 
data; and description of c.orrective action taken if 
data have been excluded for periods other than 
those during which coal or oil were not combusted 
in the steam generating unit. 

(5) Identification of "F" factor used for cal
culations, method of determination, and type of 
fuel combusted. 

(6) Identification of times when hourly averages 
have been obtained based on manual sampling 
methods. 

(7) Identification of the times when the pollut
ant concentration exceeded full span of the CEMS. 

(8} Description of any modifications to the 
CEMS which could affect the ability of the CEMS 
to comply with Performance Specification 2 or 3. 

(9) Results of daily CEMS drift tests and quar
terly accuracy assessments -as required under ap
pendix F, Procedure l. 

(m) For each affected facility subject to the sul
fur dioxide standards under § 60.42b for which. the 
mtmmum amount of data required under 
§ 60.47b(f) were not obtained during a calendar 
quarter, the following information is reported to 
the Administrator in addition to that required 
under paragraph (k) of this section: 

( l) The number of hourly averages available for 
outlet emission rates and inlet emission rates. 

(2) The standard deviation of hourly averages 
for outlet emission rates and inlet emission rates, 
as determined in Method 19, section 7. 

(3) The lower confidence limit for the mean 
outlet emission rate and the upper confidence limit 
for the mean inlet emission rate, as calculated in 
Method 19, section 7. 

(4) The ratio of the lower confidence limit for 
the mean outlet emission rate and the allowable 
emission rate, as determined in Method 19, section 
7. 

(n) If a percent removal efficiency by fuel 
pretreatment (i.e., % Rr) is used to determine the 
overall percent reduction (i.e., % Ro) under 
§ 60.45b, the owner or operator of the affected fa
cility shall submit a signed statement with the 
quarterly report: 

(1) Indicating what removal efficiency by fuel 
pretreatment (i.e., % Rr) was credited for the cal
endar quarter; 

(2) Listing the quantity, heat content, and date 
each pretreated fuel shipment was received during 
the previous calendar quarter; the name and loca
tion of the fuel pretreatment facility; and the total 
quantity and total heat content of all fuels received 
at the affected facility during the previous calendar 
quarter; 
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(3) Documenting the transport of the fuel from 
the fuel pretreatment facility to the steam generat
ing unit. 

(4) Including a signed statement from the owner 
or operator of the fuel pretreatment facility certify
ing that the percent removal efficiency achieved 
by fuel pretreatment was determined in accordance 
with the provisions of Method 19 (appendix ·A) 
and listing the heat content and sulfur content of 
each fuel before and after fuel pretreatment. 

(o) All records required under this section shall 
be maintained by the owner or operator-of the af
fected facility for a period of 2 years following the 
date of such record. 

(p) The owner or operator of an affected facility 
described in § 60.44b(j) or (k) shall maintain 
records of the following information for each 
steam generating unit operating day: 

(1) Calendar date, 
(2) The number of hours of operation, and 
(3) A record of the hourly steam load, 
(q) The owner or operator of an affected facility 

described in § 60.44bU) or § 60.44b(k) shall submit 
to the Administrator on a quarterly basis: 

(1) The annual capacity factor over the previous 
12 months; 

(2) The average fuel nitrOgen content during the 
quarter, if residual oil was fired; and 

(3) If the affected facility meets the criteria de
scribed in § 60.44bG), the results of any nitrogen 
oxides emission tests- required during the quarter, 
the hours of operation during the quarter, and the 
hours of operation since the last nitrogen oxides 
emission test. 

(r) The owner or operator of an affected facility 
who elects to demonstrate that the affected facility 
combusts only very low sulfur oil under 
§ 60.42b(j)(2) shall obtain and maintain at the·· af
fected facility fuel receipts from the fuel supplier 
which certify that the oil meets the definition of 
distillate oil as defined in §60.4lb. For the pur
poses of this section, the oil need not meet the 
fuel nitrogen content specification in the definition 
of distillate oil. Quarterly reports shall be submit
ted to the Administrator certifying that only very 
low sulfur oil meeting this definition was com
busted in the affected facility during the preceding 
quarter. 

(s) [ReServed] 
(t) Facility-specific nitrogen oxides standard for 

Rohm and Haas Kentucky Incorporated's Boiler 
No. 100 located in Louisville, Kentucky: 

(1) Definitions. 
Air ratio control damper is defined as the part 

of the low nitrogen oxides burner that is adjusted 
to control the split of total combustion air deliv
ered to the reducing and oxidation portions of the 
combustion flame. 



Flue gas recirculation line is defined as the part 
of Boiler No. 100 that recirculates a portion of the 
boiler flue gas back into the combustion air. 

(2) Standard for nitrogen oxides. (i) When fossil 
fuel alone is combusted, the nitrogen oxides emis~ 
sion limit for fossil fuel in § 60.44b(a) ~pplies. 

(ii) When fossil fuel and chemical by~product 
waste are simultaneously combusted, the nitrogen 
oxides emission limit is 473 ng!J (1.1 lb/million 
Btu), and the air ratio control damper tee handle 
shall be at a minimum of 5 inches (12. 7 centi~ 

meters) out of the boiler, and the flue gas recir~ 

culation line shall be operated at a minimum of 10 
percent open as indicated by its valve opening po~ 
sition indicator. 

(3) Emission monitoring for nitrogen oxides. (i) 
The air ratio control damper tee handle setting and 
the flue gas recirculation line valve opening posi~ 
tion indicator setting shall be recorded during each 
8~hour operating shift. 

(ii) The nitrogen oxides emission limit shall be 
determined by the compliance and performance 
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test methods and procedures for nitrogen oxides in 
§ 60.46b. 

(iii) The monitoring of the nitrogen oxides 
emission limit shall be performed in accordance 
with § 60.48b. 

(4) Reporting and recordkeeping requirements. 
(i) The owner or operator of Boiler No. 100 shall 
submit a report on any excursions from the limits 
required by paragraph (b)(2) of this section to the 
Administrator with the quarterly report required by 
§ 60.49b(i). 

(ii) The owner or operator of Boiler No. 100 
shall keep records of the monitoring required by 
paragraph (b)(3) of this section for a period of 2 
years following the date of such record. 

(iii) The owner of opt:rator of Boiler No. 100 
shall perform all the applicable reporting and rec~ 
ordkeeping requirements of § 60.49b. 

[52 FR 47842, Dec. 16, 1987, as amended al 54 FR 
51820, 51825, Dec. 18, 1989; 60 FR 28062, May 30, 
1995] 
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Subpart BB-Standards of 
Performance for Kraft Pulp Mills 

§ 60.280 Applicability and designation 
of affected facility. 

(a) The provisions of this subpart are applicable 
to the following affected facilities in kraft pulp 
mills: Digester system, brown stock washer sys
tem, multiple-effect evaporator system, recovery 
furnace, smelt dissolving tank, lime kiln, and con
densate stripper system. In pulp mills where kraft 
pulping is combined with neutral sulfite 
semichemical pulping, the provisions of this sub
part are applicable when any portion of the mate
rial charged to an affected facility is produced by 
the kraft pulping operation. 

(b) Except as noted in §60.283(a)(l)(iv), any 
facility under paragraph (a) of this section that 
commences construction or modification after Sep
tember 24, 1976, is subject to the requirements of 
this subpart. 

[51 FR 18544, May 20, 1986] 

§ 60.281 Definitions. 
As used ·in this subpart, all terms not defined 

herein shall have the same meaning given them in 
the Act and in subpart A. 

(a) Kraft pulp mill means any stationary source 
which produces pulp from wood by cooking (di· 
gesting) wood chips in a water solution of sodium 
hydroxide and sodium sulfide (white liquor) at 
high temperature and pressure. Regeneration· of the 
cooking chemicals through a recovery process is 
also considered part of the kraft pulp mill. 

(b) Neutral sulfite semfchemical pulping oper· 
arion means any operation in which pulp is pro· 
duced from wood by cooking (digesting) wood 
chips in a sOlution of sodium sulfite and s·odium 
bicarbonate, followed by mechanical defibrating 
(grinding). 

(c) Total reduced sulfur (TRS) means the sum 
of the sulfur compounds hydrogen sulfide, methyl 
mercaptan, dimethyl sulfide, and dimethyl disul· 
fide, that are released during the kraft pulping op· 
eration and measured by Reference Method 16. 

(d) Digester system means elich continuous di
gester or each batch digester used for the cooking 
of wood in white liquor, and associated flash 
tank(s), below tank(s), chip steamer(s), and 
condenser(s). · 

(e) Brown stock washer system means brown 
stock washers and associated knotters, vacuum 
pumps, and filtrate tanks used to wash the pulp 
following the digestion system. Diffusion washers 
are excluded from this definition. 

(f) Multiple·effect evaporator system means the 
multiple·effect evaporators and associated 
condenser(s) and hotwell(s) used to concentrate 
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the spent cooking liquid that is separated from the 
pulp (black liquor). 

(g) Black liquor oxidation system means the 
vessels used to oxidize, with air or oxygen, the 
black liquor, and associated storage tank(s). 

(h) Recovery furnace means either a straight 
kraft recovery furnace or a cross recovery furnace, 
and includes the direcHontact evaporator for a di· 
rect·contact furnace. 

(i) Straight kraft recovery furnace means a fur· 
nace used to recover chemicals consisting pri· 
mlirily of sodium and sulfur compounds by bum· 
ing black liquor which on a quarterly basis con
tains 7 weight percent or less of the total pulp sol· 
ids fiom the neutral sulfite semichemical process 
or has green liquor sulfidity of 28 percent or less. 

(j) Cross recovery furnace means a furnace used 
to recover chemicals consisting primarily of so· 
dium and sulfur c-ompounds .by burning black liq· 
uor which on a quarterly basis contains more than 
7 weight percent of the total pulp solids from the 
neutral sulfite semichemical process and has a 
green liquor sulfidity of more than 28 percent. 

(k) Black liquor solids means the dry weight of 
the solids which enter the recovery furnace in the 
black liqUor. 

(1) Green liquor sulfidity ineans the sulfidity of 
the liquor which leave$ the smelt dissOlving tank. 

(m) Smelt dissolving tank means a vessel used 
for dissolving the smelt collected from the recov· 
ery furnace. 

(n) Lime kiln means a unit used to calcine lime 
mud, which consists primarily of calcium carbon· 
ate, into quicldime, which is calcium oxide. 

(o) Condensate stripper system means a column, 
and associated condensers, used to strip, with air 
or steam, TRS compounds from condensate 
streams from various processes within a kraft -pulp 
mill. 

[43 FR 7572, Feb. 23, 1978, as amended at 51 FR 18544, 
May 20, 1986] 

§ 60.282 Standard for particulate mat· 
ter. 

(a) On and after the date on which the perform
ance test required to_ be conduCted -by § 60.8 is 
completed, no owne·r or operator subject to the 
provisions of this subpart shall cause to be dis
charged into the atmosphere: 

(1) From any recovery furnace any gases which: 
(i) Contain particUlate matter in excess of 0.10 

g/dscm (0.044 gr/dscf) corrected to 8 percent oxy· 
gen. 

(ii) Exhibit 35 percent opacity or greater. 
(2) From any smelt dissolving tank any gases 

which contain particulate matter in excess of 0.1 
g/kg black liquor solids (dry weight)[0.2 lb/ton 
black liquor solids (dry weight)]. 
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(3) From any lime kiln any gases which contain 
particulate matter in excess of: 

(i) 0.15 g/dscm (0.067 gr/dscf) corrected to 10 
percent oxygen, when gaseous fossil fuel is 
burned. 

(ii) 0.30 g/dscm (0.13 gr/dscf) corrected to 10 
percent oxygen, when liquid fossil fuel is burned. 

[43 FR 7572, Feb. 23, 1978} 

§ 60.283 Standard for total reduced 
sulfur (TRS). 

(a) On and after the date on which the perform
ance test required to be conducted by § 60.8 is 
completed, no owner or operator subject to the 
provisions of this subpart shall cause to be dis
charged into the atmosphere: 

(1) From any digester system, brown stock 
washer system, multiple-effect evaporator system, 
or condensate stripper system any gases which 
contain TRS in excess of 5 ppm by volume on a 
dry basis, corrected to 10 percent ox:ygen, unless 
the following conditions are met: 

(i) The gases are combusted in a lime kiln sub
ject to the prov~sions of paragraph (a)(5) of this 
section; or 

(ii) The gases are combusted in a recovery fur
nace subject to the provisions of paragraphs (a)(2) 
or (a)(3) of this section; or-

(iii) The gases are combusted with other waste 
gases in an incinerator or other device, or com
busted in a lime kiln or recovery furnace not sub
ject to the provisions of this subpart, and are sub
jected to a minimum temperature of 1200° F. for 
at least 0.5 second; or 

(iv) It has been demonstrated to the Administra
tor's satisfaction by the owner or operator that in
cinerating the exhaust gases from a new, modified, 
or reconstructed brown stock washer system is 
technologically or economically- unfeasible. Any 
exempt system will become subject to the provi
sions of this subpart if the facility is changed so 
that the gases can be incinerated. 

(v) The gases from the digester system, brown 
stock washer system, or condensate stripper sys
tem are controlled by a means other than combus
tion. In this case, this system shall not discharge 
any gases to the atmosphere which contain TRS in 
excess of 5 ppm by volume on a dry basis, cor- . 
rected to the actual oxygen content of the un
treated gas stream: 

(vi) The uncontrolled exhaust gases from a new, 
modified, or reconstructed digester system contain 
TRS less than 0.005 g/kg ADP (0.01 lb/ton ADP). 

(2) From any straight kraft recovery furnace any 
gases which contain TRS in excess of 5 ppm by 
volume on a dry basis, corrected to 8 percent oxy
gen. 

2 

(3) From any cross recovery furnace any gases 
which contain TRS in excess of 25 ppm by vol
ume on a dry basis, corrected to 8 percent oxygen. 

(4) From any smelt dissolving tank any gases 
which contain TRS in excess of 0.016 glkg black 
liquor solids as H2S (0.033 lb/ton black liquor sol
ids as H2S). 

(5) From any lime kiln any gases which contain 
TRS in excess of 8 ppm by volume on a dry basis, 
corrected to 10 percent oxygen. 

[43 FR 7572, Feb. 23, 1978, as amended at 50 FR 6317, 
Feb, 14, 1985; 51 FR 18544, May 20, 1986] 

§ 60.284 Monitoring of emissions and 
operations. 

(a) Any owner or operator subject to the provi
sions of this subpart shall install, calibrate, main
tain, and operate the fo1lowing continuous mon
itoring systems: 

(I) A continuous monitoring system to monitor 
and record the opacity of the gases discharged into 
the atmos- phere from any recovery furnace. The 
span of this system shall be set at 70 percent 
opacity. 

(2) Continuous monitoring systems to monitor 
and record the concentration of TRS emissions on 
a dry basis and the_ percent of oxygen by volume 
on a dry basis in the gases discharged into the at
mosphere from any lime kiln, recovery furnace, 
digester system, brown stock washer system, mul
tiple-effect evaporator system, or condensate strip
per system, except where the provisions of 
§60.283(a)(l) (iii) or (iv) apply. These systems 
shaH be located downstream of the control 
device(s) and the spans of these continuOus mon
itoring system(s) shall be set: 

(i) At a TRS concentration of 30 ppm for the 
TRS continuous monitoring system, except that for 
any cross recovery furnace the span shall be set ·at 
50 ppm. 

(ii) At 20 percent oxygen for the continuous ox
ygen monitoring system. 

(b) Any owner or operator subjeci: to the provi
sions of this subpart shall instaU, calibrate, main
tain, and operate the following continuous mon
itoring devices: 

(1) For any incinerator, a monitoring _device 
which measures and records the combustion tem
perature at the point of .incineration of effluent 
gases which are emitted from any digester system, 
brown stock washer system,_ multiple-effect evapo
rator system, black· liquor oxidation system, or 
condensate stripper system where the provisions of 
§60.283(a)(l)(iii) apply. The monitoring device is 
to be certified by the manufacturer to be accurate 
within ±1 percent of the temperature being meas-
4red. 

(2) For any lime kiln or smelt dissolving tank 
using a scrubber emission, con~ol device: 



(i) A monitoring device for the continuous 
measurement of the pressure loss of the gas stream 
through the control equipment. The monitoring de
vice is to be certified by the manufacturer to be 
accurate to within a gage pressure of ±500 pascals 
(ca. ±2 inches water gage pressure). 

(ii) A monitoring device for the continuous 
measurement of the scrubbing liquid supply pres
sure to the control equipment. The monitoring de
vice is to be certified by the manufacturer to be 
accurate within ±15 percent of design scrubbing 
liquid supply pressure. The pressure sensor or tap 
is to be located close to the scrubber liquid dis
charge point. The Administrator may be consulted 
for approval of alternative locations. 

(c) Any owner or operator subject to the provi
sions of this subpart shall, except where the provi
sions of §60.283 (a)(l)(iv) or (a)(4) apply. 

(1) Calculate and record on a daily basis 12-
hour average TRS concentrations for the two con
secutive periods of each operating day. Each 12-
hour average shall be determined as the arithmetic 
mean of the appropriate 12 contiguous 1-hour av
erage total reduced sulfur concentrations provided 
by each continuous monitoring system installed 
under paragraph (a)(2) of this section. 

(2) Calculate and record on a daily basis 12-
hour average oxygen concentrations for the two 
consecutive periods of each operating day for the 
recovery furnace and lime kiln. These 12~hour 

averages shall correspond to the 12-hour average 
TRS concentrations under paragraph (c)(1) of this 
section and shall be determined as an arithmetic 
mean of the appropriate 12 contiguous 1-hour av
erage oxygen concentrations provided by each 
continuous monitoring system installed under para
graph (a)(2) of this section'. 

(3) Correct all 12-hour average TRS concentra
tions to 10 volume percent oxygen, except that all 
12-hour aVerage TRS concentration from a recov
ery furnace shall be corrected to 8 volume percent 
using the following equation: 

Ccon=Cn=x(2l·XI21· Y) 

where: 

Ccon=the concentration corrected for oxygen. 
Cmea,=the concentration uncorrected for oxygen. 
X=the volumetric oxygen concentration in percentage to 

be corrected to (8 percent for recovery furnaces and 
10 percent for lime kilns, incinerators, or other de
vices). 

Y=the measured 12-hour average volumetric oxygen con
cenrration. 

(4) Record once per shift measurements ob
tained from the continuous monitoring devices in
stalled under paragraph (b)(2) of this section. 

(d) For the purpose of reports required under 
§ 60.7(c), any owner or operator subject to the 
provisions of this subpart shall report semiannually 
periods of excess emissions as follows: 
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(1) For emissions from any recovery furnace pe
riods of excess emissions are: 

(i) All 12-hour averages of TRS concentrations 
above 5 ppm by volume for straight kraft recovery 
furnaces and above 25 ppm by volume for cross 
recovery furnaces. 

(ii) All 6-minute average opacities that exceed 
35 percent. 

(2) For emissions from any lime kiln, periods of 
excess emissions are all 12-hour average TRS con
centration above 8- ppm by volume, 

(3) For emissions from any digester system, 
brown stock washer system, multiple-effect evapo
rator system, or condensate stripper system periods 
of excess emissions are: 

(i) All 12-hour _average TRS concentrations 
above 5 ppm by volume unless the provisions of 
§ 60.283(a)(l) (i), (ii). or (iv) apply; or 

(ii) All periods in excess of 5 minutes and their 
duration during which the combustion temperature 
at the point of incineration is less than 1200 °F, 
where the provisions of§ 60.283(a)(l)(iii) apply. 

(e) The Administrator will not consider periods 
of excess emissions reported under paragraph (d) 
of this section to be indicative of a violation of 
§ 60.ll(d) provided that: 

(I) The percent of the total number of possible 
contiguous periods of excess emissions in a quar
ter (excluding periods of startup, shutdown, or 
malfunction and periods when the facility is not 
operating) during which excess emissions occur 
does not exceed: 

(i) One percerit for TRS emissions from recov
ery furnaces. 

(ii) Six percent for average opacities- from re
covery furnaces. 

(2) The Administrator determines that the af
fected facility, including air pollution control 
equipment, is maintained and operated in a ma:il.ner 
which is consistent with good air pollution control 
practice for minimizing emissions during periods 
of excess emissions. 

[43 FR 7572, Feb. 23, 1~78, as amended at 51 FR 18545, 
May 20, 19861 

§ 60.285 Test methods and procedures. 
(a) In conducting the performance tests required 

in § 60.8, the owner or operator shall use as ref
erence methods and procedures the t~t methods in 
appendix A of this part or other methods and pro
cedures in this s~tion, except as provided in 
§ 60.8(b), Acceptable alternative methods and pro
cedures are given in paragraph (f) of this section. 

(b) The owner or operator shall determine com
pliance with the particulate matter standards in 
§ 60.282(a) (1) and (3) as follows: 

(I) Method 5 shall be used to determine the 
particulate matter concentration. The sampling 
time and sample volume for each run shall be at 
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least 60 minutes and 0.90 dscm (31.8 dscf). Water 
shall be used as the cleanup solvent instead of ac
etone in the sample recovery procedure. The par
ticulate concentration shall be corrected to the ap
propriate oxygen concentration according to 
§ 60.284(c)(3). 

(2) The emission rate correction factor, inte
grated sampling and analysis procedure of Method 
3B shall be used to determine the oxygen con
centration. The gas sample shall be taken at the 
same time and at the same traverse points as the 
particulate sample. 

(3) Method 9 and the procedures in §.60.11 
shall be used to determine opacity. 

(c) The owner or operator shall determine com
pliance with the particular matter standard in 
§ 60.282(a)(2) as follows: 

(1) The emission rate (E) of particulate matter 
shall be computed for each run using the follow
ing equation: 

E=cs Qsdi'BLS 
where: 
E=emission rate of particulate matter, glkg (lblton) of 

BLS. 
Cs=concentration · ·of · ·particulate · ·matter, gl 

dsm (lb/dscf). 
Q,o;~=volumetric flow rate of effluent gas, dscm/hr (dscf/ 

ltr). 
BLS=black liquor solids (dry Weight) feed rate, kglhr 

(tonlhr). 

(2) Method 5 shaH be used to determine the 
particulate matter concentration (cs) and the volu
metric flow rate (Qsd) of the effluent gas. The 
sampling time and sample volume shall be at least 
60 minutes and 0.90 dscm (31.8 dscf). Water shall 
be used instead of acetone in the sample recovery. 

(3) Process data shall be used to detennine the 
black liquor solids (BLS) feed rate on a dry 
weight basis. 

(d) The owner or operator shall determine com
pliance with the TRS standards in § 60.283, except 
§ 60.283(a)(I)(vi) and (4). as follows: 

(I) Method 16 shall be used to· detennine the 
TRS concentration. The TRS concentration shall 
be corrected to the appropriate oxygen concentra
tion using the procedure in -§ 60.284(c)(3). The 
sampling time shall be at least 3 hours, but no 
longer than 6 hours. 

(2) The emission rate correction factor, inte
grated sampling and analysiS procedure of Method 
3B shall be used to determine the oxygen con-
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centration. The sample shall be taken over the 
same time period as the TRS samples. 

(3) When determining whether a furnace is a 
straight kraft recovery furnace or a cross recovery 
furnace, TAPPI Method T.624 (incorporated by 
reference-see-§60.17) shall be used to determine 
sodium sulfide, sodium hydroxide, and sodium 
carbonate. These detenninations shall be made 3 
times daily from the green liquor, and the daily 
average values shall be converted to sodium oxide 
(Na20) and substituted into the following equation 
to determine the green liquor sulfidity: ~ 

GLS = 100 CNusi(CNAzs+CNuH+CNa2C03) 
Where: 

GLS=green liquor sulfidity, percent. 
CNa2S=concentration of Na2S as Na20, mglliter (gr/gal). 
CN~oH=COncentration of NaOH as Na20, mglliter (gr/gal). 
CNucm=concentration ofNa2C03 as Na20, mglliter {gr/ 

gal). 

(e) The owner or operator shall detennine com-
pliance with the TRS standards in 
§60.283(a)(l)(vi) and (4) as follows: 

(I) The emission rate (E) of TRS shall be com~ 
puted for each run using the following equation: 

E=CTRs F Q,.{P 
where: 
E=emission rate of TRS, glkg (lblton) of BLS or ADP. 
CTRs=average combined concentration ofTRS, ppm. 
F=eonversion factor, 0.001417 g H2Sfm3 ppm 

(0.08844xlQ-6 lb H2S/ft3 ppm). 
Q.«Fvolumetric flow rate of stack gas, dscm/hr (dscflhr). 
P=black liquor solids feed or pulp production rate, kglhr 

(tonlhr). 

(2) Method 16 shall be used to detennine the 
TRS concentration (CTRs). 

(3) Method 2 shall be used to determine the 
volumetric flow rate (Qsd) of the effluent gas. 

(4) Process data shall be used to determine·"the 
black liquor feed rate or the pulp production rate 
(P). 

(f) The owner or operator may use the follow
ing as alternatives to the reference methods and 
procedures specified in this section: 

(I) For Method 5, Method 17 may be used if 
a constant value of 0.009 g/dscm (0.004 gr/dsct) 
is added to the results of Method 17 and the stack 
temperature is no greater than 205 °C ( 400 °F), 

(2) For Method 16, Method 16A or 16B may be 
used if the sampling time is 60 minutes. 

[54 FR 6673, Feb. 14, 1.989; 54 FR 21344, May 17, 1989, 
as amended at 55 FR 5212, Feb. 14, 1990] 
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1. The authority citation for part 63 continues to read as follows: 

Authority: 42 U.S.C. 7401, et seq. 

2. Part 63 is amended by adding subpart S to read as follows: 

Subpart S--National Emission Standards for Hazardous Air Pollutants 

from the Pulp and Paper Industry 

Sec. 

63.440 Applicability. 

63.441 Definitions. 

63.442 [Reserved] 

63.443 Standards for the pulping system at kraft, soda, and semi-

chemical processes. 

63.444 Standards for the pulping system at sulfite proce&ses. 

63.445 Standards for the bleaching system. 

63.446 Standards for kraft pulping process condensates. 

63.447 Clean condensate alternative. 

63.448-63.449 [Reserved] 

63.450 Standards for enclosures and closed-vent systems. 

63.451-63.452 [Reserved] 

63.453 Monitoring requirements. 

63.454 Recordkeeping requirements. 

63.455 Reporting requirements. 

63.456 [Reserved] 

63.457 Test methods and procedures. 

63.458 Delegation of authority. 

63.459 [Reserved] 
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Table 1 to Subpart S.--General Provisions Applicability to Subpart S 

Subpart S--National Emission Standards for Hazardous Air Pollutants 

from the Pulp and Paper Industry 



Sec. 63.440 Applicability. 

(a) The provisions of this subpart apply to the owner or operator 
of processes that produce pulp, paper, or paperboard; that are located 
at a plant site that is a major source as defined in Sec. 63.2 of 
subpart A of this part; and that use the following processes and 
materials: 

(1} Kraft, soda, sulfite, or semi-chemical pulping processes using 

wood; or 

(2) Mechanical pulping processes using wood; or 

(3) Any process using secondary or non-wood fibers. 
' (b) The affected source to which the existing source provisions of 

this subpart apply is as follows: 

(1) For the processes specified in paragraph (a) (1) of this 
section, the affected source is the total of all HAP emission points in 
the pulping and bleaching systems; or 

(2) For the processes specified in paragraphs (a) (2) or (a) (3) of 
this section, the affected source is the total of all HAP emission 

points in the bleaching system. 

(c) The new source provisions of this subpart apply to the total of 
all HAP emission points at new or existing sources as follows: 

(1) Each affected source defined in paragraph (b) (1) of this 
section that commences construction or reconstruction after December 

17, 1993; 

(2) Each pulping system or bleaching system for the processes 
specified in paragraph (a) (1) of this section that commences 
construction or reconstruction after December 17, 1993; 

(3) Each additional pulping or bleaching line at the processes 
specified in paragraph (a) (1) of this section, that commences 
construction after December 17, 1993; 

(4) Each affected source defined in paragraph (b) (2) of this 
section that commences construction or reconstruction after March 8, 



l.996; or 

{5) Each additional bleaching line at the processes specified in 

paragraphs {a) {2) or {a) {3) of this section, that commences 

construction after March 8, l.996, 

{d) Each existing source shall achieve compliance no later than 

April l.6; 200l., except as provided in paragraphs {d) {l.) through {d) {3) 

of this section, 

{l.) Each kraft pulping system shall achieve compliance with the 

pulping system ·provisions of Sec, 63.443 for the·· equipment listed in 

Sec. 63.443{a) {l.) {ii) through {a) {l.) {v) as expeditiously as 

practicable, but in no event later than April l.7, 2006 and the owners 

and operators shall establish dates, update dates, and report the dates 

for the milestones specified in Sec. 63.455{b). 

{2) Each dissolving-grade bleaching system at either kraft or 

sulfite pulping mills shall achieve compliance with the bleach plant 

provisions of Sec. 63.445 of this subpart as expeditiously as 

practicable, but in no event later than 3 years after the promulgation 

of the revised effluent limitation guidelines and standards under 40 

CFR 430.l.4 through 430.l.7 and 40 CFR 430.44 through 430.47. 

(3) Each bleaching system complying with the Voluntary Advanced 

Technology Incentives Program for Effluent Limitation Guidelines in 40 

CFR 430.24, shall comply with the requirements specified in either 

paragraph (d) (3) {i) or (d) (3) (ii) of this section for the effluent 

limitation guidelines and standards in 40 CFR 430.24. 

(i) Comply with the bleach plant provisions of Sec. 63.445 of this 

subpart as expeditiously as practicable, but in no event later than 

. April l.6, 200l.. 

(ii) Comply with all of the following: 

{A) The owner or operator of a bleaching system shall comply with 

the bleach plant provisions of Sec. 63.445 of this s~part as 

expeditiously as practicable, but in no event later than April l.5, 

2004. 

{B) The owner or operator of a bleaching system shall not increase 

the application rate of chlorine or hypochlorite in kg of bleaching 

agent per megagram of ODP, in .the bleaching system above the average 



daily rates used over the three months prior to June 15, 1998 until the 

requirements of paragraph (d) (3) (ii) (A) of this section are met and 

record application rates as specified in Sec. 63.454(c). 

(C) Owners and operators shall establish dates, update dates, and 

report the dates for the milestones specified in Sec. 63.455{b). 

(e) Each new source, specified as the total of all HAP emission 

points for the sources specified in paragraph (c) of this section, 

shall achieve compliance upon start-up or June.15, 1998, whichever is 

later, as provided in Sec. 63.6(b) of subpart A of this part. 

(f) Each owner or operator of an affected source with affected 

process equipment shared by more than one type of pulping process, 

shall comply with the applicable requirement in this subpart that 

ach.eves the maximum degree of reduction in HAP emissions. 

(g) Each owner or operator of an affected source specified in 

paragraphs (a) through (c) of this section must comply with the 

requirements of subpart A--General Provisions of this part, as 

indicated in table 1 to this subpart. 

Sec. 63.441 Definitions. 

All terms used in this subpart shall have the meaning given them in 

the CAA, in subpart A of this part, and in this section as follows: 

Acid condensate storage tank means any storage tank containing 

cooking acid following the sulfur dioxide gas fortification process. 

Black liquor means spent cooking liquor that has been separated 

from the pulp produced by the kraft, soda, or semi-chemical pulping 

process. 

Bleaching means brightening of pulp by the additio~ of oxidizing 

chemicals or reducing chemicals. 

Bleaching line means a group of bleaching stages arranged in series 

such that bleaching of the pulp progresses as the pulp moves from one 

stage to the next. 

Bleaching stage means all process equipment associated·with a 



discrete step of chemical application and removal in the bleaching 

process including chemical and steam mixers, bleaching towers, washers, 

seal (filtrate) tanks, vacuum pumps, and any other equipment serving 

the same function as those previously listed. 

Bleaching system means all process equipment after high-density 

pulp storage prior to the first application of oxidizing chemicals or 

reducing chemicals following the pulping system, up to and including 

the final bleaching stage. 

Boiler means any enclosed combustion device that extracts useful 

energy in the form of steam. A boiler is not considered a thermal 

oxidizer. 

Chip steamer means a vessel used for the purpose of preheating or 

pretreating wood chips prior to the digester, using flash steam from 

the digester or live steam. 

Closed-vent system means a system that is not open to the 

atmosphere and is composed of piping, ductwork, connections, and, if 

necessary, flow-inducing devices that transport gas or vapor from an 

emission point to a control device. 

Combustion device means an individual unit of equipment, including 

but not limited to, a thermal oxidizer, lime kiln, recovery furnace, 

process heater, or boiler, used for the thermal oxidation of organic 

hazardous air pollutant vapors. 
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Decker system means all equipment used to thicken the pulp slurry 

or reduce its liquid content after the pulp washing system and prior to 

high-density pulp storage. The decker system includes decker vents, 

filtrate tanks, associated vacuum pumps, and any other equipment 

serving the same function as those previously listed; 

Digester system means each continuous digester or each batch 

digester used for the chemical treatment of wood or non-wood fibers. 

The digester system equipment includes associated flash tank(s), blow 

tank(s), chip steamer(s) not using fresh steam, blow heat recovery 



accumulator(s), relief gas condenser(s), prehydrolysis unit(s) 

preceding the pulp washing system, and any other equipment serving the 
same function as those previously listed. The digester system includes 
any of the liquid streams or condensates associated with batch or 
continuous digester relief, blow, or flash steam processes. 

Emission point means any part of a stationary source that emits 

hazardous air pollutants regulated under this subpart, including 
emissions from individual process vents, stacks, open pieces of process 

equipment, equipment leaks, wastewater and condensate collection and 

treatment system units, and those emissions that could reasonably be 
conveyed through a stack, chimney, or duGt where such emissions first 

reach the environment. 

Evaporator system means all equipment associated with increasing 

the solids content and/o~ concentrating spent cooking liquor from the 
pulp washing system including pre-evaporators, multi-effect 

evaporat9rs, concentrators, and vacuum systems, as well as associated 

condensers, hotwells, and condensate streams, and ·any other equipment 

serving the same function as those previously listed. 

Flow indicator means any device that indicates gas or liquid flow 

in an enclosed system. 

HAP means a hazardous air pollutant as defined in sec. 63.2 of 
subpart A of this part. 

High volume, low concentration or HVLC collection system means the 

gas collection and transport system used to convey gases from the HVLC 
system to a control device. 

High volume, low concentration or HVLC system means the collection 

of equipment including the pulp washing, kriotter, screen, decker, and 

oxygen delignification systems, .weak liquor storage tanks, and any 
other equipment serving the same function as those pre~iously listed. 

Knotter system means equipment where knOts, oversized ~aterial, or 

pieces of uncooked wood are removed from the pulp slurry after the 
digester system and prior to the pulp washing system. The knotter 
system equipment includes the knotter, knot drainer tanks, ancillary 

tanks, and any other equipment serving the same function as those 

previously listed. 



Kraft pulping means a chemical pulping process that uses a mixture 

of sodium hydroxide and sodium sulfide as the cooking liquor. 

Lime kil~ means an enclosed combustion device used to calcine lime 

mud, which consists primarily of calcium carbonate, into calcium oxide. 

Low volume, high concentration or LVHC collection system means the 

gas collection and transport system used to convey gases from the LVHC 

system to a control device. 

Low volume, high concentration or LVHC system means the collection 

of equipment including the digester, turpentine recovery, evaporator, 

steam stripper systems, and any other equipment serving the same 

function as those previously listed. 

Mechanical pulping means a pulping process that only uses 

mechanical and thermo-mechanical processes to reduce wood to a fibrous 

mass. The mechanical pulping processes include, but are not limited to, 

stone groundwood, pressurized groundwood, refiner mechanical, thermal 

refj ner mechanical, thermo-mechanical, and t:andem thermo-mechanical. 

Non-wood pulping means the production of pulp from fiber sources 

other than trees. The non-wood fiber sourcee include, but are not 

limited to, bagasse, cereal straw, cotton, flax straw, hemp, jute, 

kenaf, and leaf fibers. 

Oven-dried pulp or ODP means a pulp sample at zero percent moisture 

content by weight. Pulp samples for applicability or compliance 

determinations for both the pulping and bleaching systems shall be 

unbleached pulp. For purposes of complying with mass emission limits in 

this subpart, megagram of ODP shall be measured to represent the amount 

of pulp entering and processed by the equipment system under the 

specified mass limit. For equipment that does not process pulp, 

megagram of ODP shall be measured to represent the amount of pulp that 

was processed to produce the gas and liquid streams. 

Oxygen delignification system means the equipment that uses oxygen 

to remove lignin from pulp after high-density stock storage and prior 

to the bleaching system. The oxygen delignification system equipment 

includes the blow tank, washers, filtrate tanks, any interstage pulp 

storage tanks, and any other equipment serving the same function as 



those previously listed. 

Primary fuel means the fuel that provides the principal heat input 

to the combustion device. To be considered primary, the fuel must be 

able to sustain operation of the combustion device without the addition 

of other fuels. 

Process wastewater treatment system means a collection of 

equipment, a process, or specific technique that removes or destroys 

the HAP's in a process wastewater stream. Examples include, but_ are not 

limited to, a steam stripping unit, wastewater thermal oxidizer, or 

biological treatment unit. 

Pulp washing system means all equipment used to wash pulp and 

separate spent cooking chemicals following the digester system and 

prior to the 'bleaching system, oxygen delignification system, or paper 

rr .. ,chine system (at unbleached mills) . , The pulp washing system equipment 

includes vacuum drum washers, diffusion washers, rotary pressure 

washers, horizontal belt· filters, intermediate stock chests, and their 

associated vacuum pumps, filtrate tanks, foam break8rs or tanks, and 

any other equipment serving the same function as those previously 

listed. The pulp washing system does not include deckers, screens, 

knotters, stock chests, or pulp storage tanks following the last stage 

of pulp washing. 

Pulping line means a group of equipment arranged in series such 

that the wood chips are digested and the resulting pulp progresses 

through a sequence of steps that may include knotting, refining, 

washing, thickening, blending, storing, oxygen delignification, and any 

other equipment serving the same function as those previously listed. 

Pulping process condensates means any HAP-containing liquid that 

results from contact of water with organic compounds in the pulping 

process. Examples of process condensates include digester system 

condensates, turpentine recovery system condensates, ~vaporator system 

condensate~, LVHC system condensates, HVLC system condensates, and any 

other condensates from equipment serving the same function as those 

previously listed. Liquid streams that are intended for byproduct 

recovery are not considered process condensate streams. 

Pulping system means all process equipment, beginning with the 



digester system, and up to and including the last piece of pulp 

conditioning equipment prior to the bleaching system, including 
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treatment with ozone, oxygen, or peroxide before the first application 

of a chemical bleaching agent intended to brighten pulp. The pulping 

system includes pulping process condensates and can include multiple 

pulping lines. 

Recovery furnace means an enclosed combustion device where 

concentrated spent liquor is burned to recover sodium and sulfur, 

produce steam, and dispose of unwanted dissolved wood components in the 

liquor. 

Screen system means equipment in which oversized particles are 

removed from the pulp slurry prior to the bleaching or papermaking 

system washed stock storage. 

Secondary fiber pulping means a pulping process that converts a 

fibrous material, that has previously undergone a manufacturing. 

process, into pulp stock through the addition of water and mechanical 

enargy. The mill then uses that pulp as the raw material in another 

manufactured product. These mills may also utilize chemical, heat, and 

mechanical processes to remove ink particles from the fiber stock. 

semi-chemical pulping means a pulping process that combines both 

chemical and mechanical pulping processes. The semi-chemical pulping 

process produces intermediate yields ranging from 55 to 90 percent. 

Soda pulping means a chemical pulping process that uses sodium 

hydroxide as the active chemical in the cooking liquor. 

Spent liquor means process liquid generated from the separation of 

cooking liquor from pulp by the pulp washing system containing 

dissolved organic wood materials and residual cooking·compounds. 

Steam stripper system means a column (including associated stripper 

feed tanks, condensers, or heat exchangers) used to remove compounds 

from wastewater or condensates using steam. The steam stripper system 

also contains all equipment associated with a methanol rectification 



process including rectifiers, condensers, decanters, storage tanks, and 

any other equipment serving the same function as those previously 

listed. 

Strong liquor storage tanks means all storage tanks containing 

liquor that has been concentrated in preparation for combustion or 

oxidation in the recovery process. 

Sulfite pulping means a chemical pulping process that uses a 

mixture of sulfurous acid and bisulfite ion as the cooking liquor. 

Temperature. monitoring device means a piece of equipment used to 

monitor temperature and having an accuracy of 1.0 percent 

of the temperature being monitored expressed in degrees Celsius or 

0.5 degrees Celsius ( deg.C), whichever is greater. 

Thermal oxidizer means an enclosed device that destroys organic 

compounds by thermal oxidation. 

Turpentine recovery system means all equipment associated with 

recovering turpentine from digester system gases including condensers, 

decanters, storage tanks, alld any other equipment serving the same 

function as those previously listed. The turpentine recovery system 

includes any liquid streams associated with the turpentine recovery 

process such as turpentine decanter underflow. Liquid streams that are 

intended for byproduct recovery are not considered turpentine recovery 

system condensate- streams. 

Weak liquor storage tank means any storage tank except washer 

filtrate tanks containing spent liquor recovered from the pulping 

process and prior to the evaporator system. 

Sec. 63.442 [Reserved] 

Sec. 63.443 Standards for the pulping system at kraft, soda, and semi

chemical processes. 

(a) The owner or operator of each pulping system using the kraft 

process subject to the requirements of this subpart shall control the 



total HAP emissions from the following equipment systems, as specified 

in paragraphs (c) and (d) of this section. 

(l) At existing affected sources, the total HAP emissions from the 

following equipment systems shall be controlled: 

(i) Each LVHC system; 

(ii) Each knotter or screen system with total HAP mass emission 

rates greater than or equal to the rates specified in paragraphs 

(a) (l) (ii) (A) or (a) (l) (ii) (B) of this section or the combined rate 

specified in paragraph (a) (l) (ii) (C) of this section. 

(A) Each knotter system with emissions of 0.05 kilograms or more of 

total HAP per megagram of ODP (O.l pounds per ton). 

(B) Each screen system with emissions of 0.10 kilograms or more of 

total HAP per megagram of ODP (0.2 pounds per ton). 

(C) Each knotter and screen system with emissions of 0.25 kilograms 

or more of total HAP per megagram of ODP (0.3 pounds per ton). 

·(iii) Each pulp washing system; 

(iv) Each decker system that: 

(A) Uses any process water other than fresh water or paper machine 

white water; or 

(B) Uses any process water with a total HAP concentratior.. greater 

than 400 parts per million by weight; and 

(v) Each oxygen delignification system. 

(2) At new affected sources, the total HAP emissions from the 

equipment systems listed in paragraphs (a) (l) (i), (a) (l) (iii), and 

(a) (l) (v) of this section and the following equipment systems shall be 

controlled: 

(i) Each knotter system; 

(ii) Each screen system; 

(iii) Each decker system; and 

(iv) Each weak liquor storage tank. 

(b) The owner or operator of each pulping system using a semi

chemical or soda process subject to the requirements of this subpart 

shall control the total HAP emissions from the following equipment 

systems as specified in paragraphs (c) and (d) of this section. 



(1) At each existing affected sources, the total HAP emissions from 

each LVHC system shall be controlled. 

(2) At each new affected source, the total HAP emissions from each 

LVHC system and each pulp washing system shall be controlled. 

(c) Equipment systems listed in paragraphs (a) and (b) of this 

section shall be enclosed and vented into a closed-vent system and 

routed to a control device that meets the requirements specified in 

paragraph (d) of this section. The enclosures and closed-vent system 

shall meet the requirements specified in Sec. 63.450. 

(d) The control device used to reduce total HAP emissions from each 

equipment system listed in paragraphs (a) and (b) of this section 

shall: 

(1) Reduce total HAP emissions by 98 percent or more by weight; or 

(2) Reduce the total HAP concentration at the outlet of the thermal 

oxidizer to 20 parts per million or less by volume 1 corrected to 10 

percent oxygen on a dry basis; or 

{3) Reduce total HAP emissions using a thermal oxidizer designed 

and operated at a minimum temperature of 871 deg.C (1600 deg.F) and a 

minimum residence time of 0.75 seconds; or 

(4) Reduce total HAP emissions using a boiler, lime kiln, or 

recovery furnace by introducing the HAP emission stream with the 

primary fuel or into the flame zone. 

(e) Periods of excess emissions reported under Sec. 63.455 shall 

not be a violation of Sec. 63.443 (c) and (d) provided that the time of 

excess emissions (excluding periods of startup, shutdown, or 

malfunction) divided by the total process operating time in a semi

annual reporting period does not exceed the following levels: 

(1) One percent for control devices used to reduce the total HAP 

emissions from the LVHC system; and 
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(2) Four percent for control devices used to reduce the total HAP 

emissions from the HVLC system; and 

(3) Four percent for control devices used to reduce the total HAP 



emissions from both the LVHC and HVLC systems. 

Sec. 63.444 Standards for the pulping system at sulfite processes. 

(a) The owner or operator of each sulfite process subject to the 

requirements of this subpart shall control the total HAP emissions from 

the following equipment systems as specified in paragraphs (b) and (c) 

of this section. 

(1) At existing sulfite affected sources, the total HAP emissions 

from the following equipment systems shall be controlled: 

(i) Each digester system vent; 

(ii) Each evaporator.system vent; and 

(iii) Each pulp washing system. 

(2) At new affected sources, the total HAP emissions from the 

equipment systems listed in paragraph (a) (1) of this section and the 

following equipment shall be controlled: 

(i) Each weak liquor storage tank; 

(ii) Each strong liquor storage tank; and 

(iii) Each acid condensate storage tank. 

(b) Equipment listed in paragraph (a) of this section shall be 

enclosed and vented into a closed-vent system and routed to a control 

device that meets the requirements specified in paragraph (c) of this 

section. The enclosures and closed-vent system shall meet the 

requirements specified in Sec. 63.450. Emissions from equipment listed 

in paragraph (a) of this section that is not necessary to be reduced to 

meet paragraph (c) of this section is not required to be routed to a 

control device. 

(c) The total HAP emissions from both the equipment systems listed 

in paragraph (a) of this section and the vents, wastewater, and 

condensate streams from the control device used to reduce HAP 

emissions, shall be controlled as follows. 

(1) Each calcium-based or sodium-based sulfite pulping process 

shall: 



(i) Emit no more than 0.44 kilograms of total HAP or methanol per 

megagram (0.89 pounds per ton) of ODP; or 

(ii) Remove 92 percent or more by weight of the total HAP or 

methanol. 

(2) Each magnesium-based or ammonium-based sulfite pulping process 

shall: 

(i) Emit no more than 1.1 kilograms of total HAP or methanol per 

megagram (2.2 pounds per ton) of ODP; or 

(ii) Remove 87 percent or more by weight of the total HAP or 

methanol. 

Sec. 63.445 Standards for the bleaching system. 

(a) Each bleaching system that does not use any chlorine or 

chlorinated compounds for bleaching is exempt from the requirements of 

this section. Owners or operators of the following bleaching systems 

shall meet all the provisions of this section: 

(1) Bleaching systems that use chlorine; 

(2) Bleaching systems bleaching pulp from kraft, sulfite, or soda 

pulping processes that uses any chlorinated compounds; or 

(3) Bleaching systems bleaching pulp from mechanical pulping 

processes using wood or from any process using secondary or non-wood 

fibers, that use chlorine dioxide. 

(b) The equipment at each bleaching stage, of the bleaching systems 

listed in paragraph (a) of this section, where chlorinated compounds 

are introduced shall be enclosed and vented into a closed-vent system 

and routed to a control device that meets the requirements specified in 

paragraph (c) of this section. The enclosures and closed-vent system 

shall meet the -requirements specified in Sec. 63.450 .. 

(c) The control device used to reduce chlorinated HAP emissions 

(not including chloroform) from the equipment specified in paragraph 

(b) of this section shall: 

(1) Reduce the total chlorinated HAP mass in the vent stream 

entering the control device by 99 percent or more by weight; 



(2) Achieve a treatment device outlet concentration of 10 parts per 

million or less by volume of total chlorinated HAP; or 

(3) Achieve a treatment device outlet mass emission rate of 0.001 

kg of total chlorinated HAP mass per megagram (0.002 pounds per ton) of 

ODP. 

(d) The owner or operator of each bleaching system subject to 

paragraph (a) (2) of this section shall comply with paragraph (d) (1) or 

(d) (2) of this section to reduce chloroform air emissions to the 

atmosphere, except the owner or operator of each bleaching system 

complying with extended compliance under Sec. 63.440(d) (3) (ii) shall 

comply with paragraph (d) (1) of this section. 

(1) Comply with the following applicable effluent limitation 

guidelines and standards specified in 40 CFR part 430: 

(i) Dissolving-grade kraft bleaching systems and lines, 40 CFR. 

430.14 through 430.17; 

(ii) Paper-grade kraft and soda bleaching systems and lines, 40 CFR 

430.24 (a) (1) and (e), and 40 CFR 430.26 (a) and (c); 

(iii) Dissolving-grade sulfite bleaching systems and lines, 40 CFR 

430.44 through 430.47; or 

(iv) Paper-grade sulfite bleaching systems and lines, 40 CFR 

430.54(a) and (c), and 430.56(a) and (c). 

(2) Use no hypochlorite or chlorine for bleaching in the bleaching 

system or line. 

Sec. 63.446 Standards for kraft pulping process condensates. 

(a) The requirements of this section apply to owners or operators 

of kraft processes subject to the requirements of this subpart .. 

(b) The pulping process condensates from the following equipment 

systems shall be treated to meet the requirements specified in 

paragraphs (c), (d), and (e) of this section: 

(1) Each digester system; 

(2) Each turpentine recovery system; 



(3) Each evaporator stage where weak liquor is introduced (feed 

stages) in the evaporator system; 

(4) Each HVLC collection system; and 

(5) Each LVHC collection system. 

(c) One of the following combinations of HAP-containing pulping 

process condensates generated, produced, or associated with the 

equipment systems listed in paragraph (b) of this section shall be 

subject to the requirements of paragraphs (d) and (e) of this section: 

(1) All pulping process condensates from the equipment systems 

specified in paragraphs (b) (1) through (b) (5) of this section. 

(2) The combined pulping process condensates from the equipment 

systems specified in paragraphs (b) (4) and (b) (5) of this section, plus 

pulping process condensate stream(s) that in total contain at least 65 

percent of the total HAP mass from the pulping process condensates from 

equipment systems listed in paragraphs (b) (1) through (b) (3) of this 

section. 

(3) The pulping process condensates from equipment systems listed 

in paragraphs (b) (1) through (b) (5) of this section that in total 

contain a total HAP mass of 3.6 kilograms or more of total HAP per 

megagram (7.2 pounds per ton) of ODP for mills that do not perform 

bleaching or 5.5 kilograms or more of total HAP per megagram (11.1 

pounds per ton) of ODP for mills that perform bleaching. 

(d) The pulping process condensates from the equipment systems 

listed in paragraph (b) of this section shall be conveyed in a closed 

collection system that is designed and operated to meet the 

requirements specified in paragraphs (d) (1) and (d) (2) of this section. 

(1) Each closed collection system shall meet the individual drain 

system 
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requirements specified in Sec. 63.960, 63.961, and 63.962 of subpart RR 

of this part, except for closed vent systems and control devices shall 

be designed and operated in accordance with Sees. 63.443(d) and 63.450, 

instead of in accordance with sec. 63.693 as specified in Sec. 63.962 



(a) (3) (ii), (b) (3) (ii) (A), and (b) (3) (ii) (B) (5) (iii); and 

(2) If a condensate tank is used in the closed collection system, 

the tank shall meet the following requirements: 

(i) The fixed roof and all openings (e.g., access hatches, sampling 

ports, gauge wells) shall be designed and operated with no detectable 

leaks as indicated by an instrument reading of less than 500 parts per 

million above background, and vented into a closed-vent system that 

meets the requirements in Sec. 63.450 and routed to a control device 

that meets the requirements in Sec. 63.443(d); and 

(ii) Each opening shall be maintained in a closed, sealed position 

(e.g., covered by a lid that is gasketed and latched) at all times that 

the tank contains ·pulping process condensates or any HAP removed from a 

pulping process condensate stream except when it is necessary to use 

the opening for sampling, removal( or for equipment inspection, 

maintenance, or rep~ir. 

(e) Each pulping process condensate from the equipment systems 

listed in paragraph (b) of this section shall be treated according to 

one of the following options: 

(1) Recycle the pulping process condensate to an equipment system 

specified in Sec. 63.443(a) meeting the requirements specified in 

Sec. 63.44J(c) and (d); or 

(2) Discharge the pulping process condensate below the liquid 

surface of a biological treatment system meeting the requirement 

specified in paragraph (e) (3) of this section; or 

(3) Treat the pulping process condensates to reduce or destroy the 

total HAP's by at least 92 percent or more by weight; or 

(4) At mills that do not perform bleaching, treat the pulping 

process condensates to remove 3.3 kilograms or more of total HAP per 

megagram (6.6 pounds per ton) of ODP, or achieve a total HAP 

concentration of 210 parts per million or less by weight at the outlet 

of the cont.rol device; or 

(5) At mills that perform bleaching, treat the pulping process 

condensates to remove 5.1 kilograms or more of total HAP per megagram 

(10.2 pounds per ton) of ODP, or achieve a total HAP concentration of 



330 parts per million or less by weight at the outlet of the control 

device. 

{f) Each HAP removed from a pulping process condensate stream 

during treatment and handling under paragraphs {d) or {e) of this 

section, except for those treated according to paragraph {e) {2) of this 

section, shall be controlled as specified in Sec. 63.443{c) and {d). 

(g) For each steam stripper system used to comply with the 

requirements specified in paragraph {e) {3) of this section, periods of 

excess emissions reported under Sec. 63.455 shall not be a violation of 

paragraphs {d), {e), and {f) of this section provided that the time of 

excess emissions (including periods of startup, shutdown, or 

malfunction) divided by the total process operating time in a semi

annual reporting period does not exceed 10 percent. 

(h) Each owner or operator of a new or existing affected source 

subject to the requirements of this section shall evaluate all new or 

modified pulping process condensates or changes in the annual bleached 

or non-bleached ODP used to comply with paragraph (i) of this section, 

to determine if they meet the applicable requirements of this section. 

{i) For the purposes of meeting the requirements in paragraphs 

{c) {2), {e) {4), or {e) (5) of this section at mills producing both 

bleached and unbleached pulp products, owners and operators may meet a 

prorated mass standard that is calculated by prorating the applicable 

mass standards {kilograms of total HAP per megagram of ODP) for 

bleached and unbleached specified in paragraphs {c) {2), {e) {4), or 

{e) {5) of this section by the ratio of annual megagrams of bleached and 

unbleached ODP. 

Sec. 63.447 Clean condensate alternative. 

As an alternative to the requirements specified in 

Sec. 63.443{a) {1) {ii) through {a) {1) {v) for the control of HAP 

emissions from pulping systems using the kraft proces~, an owner or 

operator must demonstrate to the satisfaction of the Administrator, by 

meeting all the requirements below, that the total HAP emissions 



reductions achieved by this clean condensate alternative technology are 

equal to or greater than the total HAP emission reductions that would 

have been achieved by compliance with Sec. 63.443(a) (1) (ii) through 

(a) (1) (v) • 

(a) For the purposes of this section only the following additional 

definitions apply. 

(1) Clean condensate alternative affected source means the total of 

all HAP emission points in the pulping, bleaching, causticizing, and 

papermaking systems (exclusive of HAP emissions attributable to 

additives to paper machines and HAP emission points in the LVHC 

system) . 

(2) Causticizing system means all equipment associated with 

converting sodium carbonate into active sodium hydroxide. The equipment 

includes smelt dissolving tanks, lime mud washers and storage tanks, 

white and mud liquor clarifiers and storage tanks, slakers, slaker grit 

washers, lime kilns, green liquor clarifiers and storage tanks, and 

dreg washers ending with the white liquor storage tanks prior to .. the 

digester system, and any other equipment serving the same function as 

those previously listed. 

(3) Papermaking system means all equipment used to convert pulp 

into paper, paperboard, or market pulp, including the stock storage and 

preparation. systems, the paper or paperboard machines, and the paper 

machine white water system, broke recovery systems, and the systems 

involved in calendering, drying, on-machine coating, slitting, winding, 

·and cutting. 

(b) Each owner or operator shall install and operate a clean 

condensate alternative technology with a coOtinuous monitoring system 

to reduce total HAP emissions by treating and reducing HAP 

concentrations in the pulping process water used within the clean 

condensate alternative affected source. 

(c) Each owner or operator shall calculate HAP emissions on a 

kilogram per megagram of ODP basis and measure HAP emissions according 

to the appropriate procedures contained in Sec. 63.457. 

(d) Each owner or operator shall determine the baseline HAP 



emissions for each equipment system and the total of all equipment 

systems in the clean condensate alternative affected source based on 

the following: 

(1) Process and air pollution control equipment installed and 

operating on or after December 17, 1993, and 

(2) Compliance with the following requirements that affect the 

level of HAP emissions from the clean condensate alternative. affected 

source: 

(i) The pulping process condensates requirements in Sec. 63.446; 

(ii) The applicable effluent limitation guidelines and standards in 

40 CFR part 430, subparts A, B, D, and E; and 

(iii) All other applicable requirements of local, State, or Federal 

agencies or statutes. 

(e) Each owner or operator shall determine the following HAP 

emission reductions from -the baseline HAP emissions determined in 

paragraph (d) of this section for each equipment system and the total 

of all equipment 
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systems in the clean condensate alternative affected source: 

(1) The HAP emission reduction occurring by complying with the 

requirements of Sec. 63.443(a) (1) (ii) through (a) (1) (v); and 

(2) The HAP emissions reduction that occurring by complying with. 

the clean condensate alternative technology. 

(f) For the purposes of all requirements in this section, each 

owner or operator may use as an alternative, individual equipment 

systems (instead of total of all equipment systems) within the clean 

condensate alternative affected source to determine emissions a~d 

reductions to demonstrate equal or greater than the reductions that 

would have been achieved by compliance with Sec. 63.443(a) (1) (ii) 

through (a) (1) (v) . 

(g) The initial and updates to the control strategy report 

specified in Sec. 63.455(b) shall include to the extent possible the 

following information: 



(1) A detailed description of: 

(i) The equipment systems and emission points that comprise the 

clean condensate alternative affected source; 

(ii) The air pollution control technologies that would be used to 

meet the requirements of Sec. 63.443(a) (1) (ii) through (a) (1) (v); 

(iii) The clean condensate alternative technology to be used. 

(2) Estimates and basis for the estimates of total HAP emissions 

and emissions reductions to fulfill the requirements paragraphs (d), 

(e), and (f) of this section. 

(h) Each owner or operator shall report to the Administrator by the 

applicable compliance date specified in Sec. 63.440(d) or (e) the 

rationale, calculations, test procedures, and data documentation used 

to demonstrate compliance with all the requirements of this section. 

Sees. 63.448-63.449 [Reserved] 

Sec. 63.450 Standards for enclosures and closed-vent systems. 

(a) Each enclosure and closed-vent system specified in 

sees. 63.443(c), 63.444(b), and 63.445(b) for capturing and 

transporting vent streams that contain HAP shall meet the requirements 

specified in paragraphs (b) through (d) of this section. 

(b) Each enclosure shall maintain negative pressure at each 

enclosure or hood opening as demonstrated by the procedures specified 

sec. 63.457(e). Each enclosure or hood opening closed during the 

initial performance test specified in Sec. 63.457(a) shall be 

maintained in the same closed and sealed position as during the 

performance test at all times except when necessary to use the opening 

for sampling, inspection, maintenance, or repairs. 

(c) Each component of the closed-vent system used to comply with 

Sees. 63.443(c), 63.444(b), and 63.445(b) that is operated at positive 

pressure and located prior to a control device shall be designed for 



and operated with no detectable leaks as indicated by an instrument 

reading of less than 500 parts per million by volume above background, 

as measured by the procedures specified in Sec. 63.457(d). 

(d) Each bypass line in the closed-vent system that could divert 

vent streams containing HAP to the atmosphere without meeting the 

emission limitations in Sees. 63.443, 63.444, or 63.445 shall comply 

with either of the following requirements: 

(J.) On each bypass line, the owner or operator shall install; 

calibrate, maintain, and operate according to manufacturer's 

specifications a flow indicator that provides a record of the presence 

of gas stream flow in the bypass line·at least once every 15 minutes. 

The flow indicator shall be installed in the bypass line in such a way 

as to indicate flow in the bypass line; or 

(2) For bypass line valves that are not computer controlled, the 

owner or operator shall maintain the bypass line valve in the closed 

position with a car seal or a seal placed on the valve or closure 

mechanism in such a way that valve or closure mechanism cannot be 

opened without breaking the seal. 

Sees. 63.451-63.452 [Reserved] 

Sec. 63.453 Monitoring requirements. 

(a) Each owner or operator subject to the standards specified in 

Sees. 63.443(c) and (d), 63.444(b) and (c), 63.445(b) and (c), 

63.446(c), (d), and (e), 63.447(b) or Sec. 63.450(d), shall install, 

calibrate, certify, operate, and maintain according to the 

manufacturer's specifications, a continuous monitoring system {CMS, as 

defined in Sec. 63.2 of this part) as specified in paragraphs (b) 

through (m) of this section, except as allowed in paragraph (m) of this 

section. The CMS shall include a continuous recorder. 

(b) A CMS shall be operated to measure the temperature in the 

firebox or in the ductwork immediately downstream of the firebox and 



before any substantial heat exchange occurs for each thermal oxidizer 

used to comply with the requirements of sec. 63.443(d) (1) through 

(d) (3). Owners and operators complying with the requirements in 

Sec. 63.443(d) (2) or (d) (3) shall monitor the parameter specified and 

for the temperature and concentration limits specified. 

(c) A CMS shall be operated to measure the following parameters for 

each gas scrubber used to comply with the bleaching system requirements 

of Sec. 63.445(c) or the sulfite pulping system requirements of 

Sec. 63.444 (c). 

(1) The pH or the oxidation/reduction potential of the: gas scrubber 

effluent; 

(2) The gas scrubber vent gas inlet flow rate; and 

(3) The gas scrubber liquid influent flow rate. 

(d) As an option to the requirements specified in paragraph (c) of 

this section, a CMS shall be operated to measure the chlorine outlet 

concentration of each gas scrubber used to comply with the bleaching 

system outlet concentration requirement specified in Sec. 63.445.(c) (2). 

(e) The owner or operator of a bleaching system complying with 40 

CFR 430.24, shall monitor the chlorine and hypochlorite application 

rates, in kg of bleaching agent per megagram of ODP, of the bleaching 

system during the extended compliance period specified in 

Sec. 63.440(d) (3). 

(f) A CMS shall be operated to measure the gas scrubber parameters 

specified in paragraphs (c) (1) through (c) (3) of this section or those 

site specific parameters determined according to the procedures 

specified in paragraph (n) of this section to comply with the sulfite 

pulping system requirements specified in sec. 63.444(c). 

(g) A CMS shall be operated to measure the following parameters for 

each steam stripper used to comply with the treatment requirements in 

Sec. 63.446(e) (3), (4), or (5): 

(1) The process wastewater feed rate; 

(2) The steam feed rate; and 

(3) The process wastewater column feea temperature. 

(h) As an option to the requirements specified in paragraph (g) of 



this section, a CMS shall be operated to measure the methanol outlet 

concentration to comply with the steam stripper outlet concentration 

requirement specified in Sec. 63.446 (e) (4) or (e) (S). 

(i) A CMS shall be operated to measure the appropriate parameters 

determined according to the procedures specified in paragraph (n) of 

this section to comply with the condensate applicability requirements 

specified in Sec. 63.446(c). 

(j) Each owner or operator using a biological treatment system to 

comply with Sec·. 63.446 (e) (2) shall perform the following monitoring 

procedures. 
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(1) On a daily basis, monitor the following parameters for each 

biological treatment unit: 

(i) Composite daily sample of outlet soluble BODS 

concentration to monitor for maximum daily and maximum monthly average; 

(ii) Mixed liquor volatile suspended solids; 

(iii) Horsepower of aerator unit(s); 

(iv) Inlet liquid flow; and 

(v) Liquid temperature. 

(2) Obtain daily inlet and outlet liquid grab samples from each 

biological treatment unit to have HAP data available to perform 

quarterly percent reduction tests specified in paragraph (j) (2) (ii) of 

this section and ~the compliance percent reduction tests specified in 

paragraph (p) (1) (i) of this section. Perform the following procedures 

with the liquid samples: 

(i) Store the samples for S days as specified in Sec. 63.457(n). 

The S day storage requirement is required since the soluble 

BODS test requires S days to obtain results. If the results 

of the soluble BODS test are outside of the range 

established during the initial performance test, then the archive 

sample shall be used to perform the percent reduction test specified in 

Sec. 63.4S7(1). 

(ii) Perform the percent reduction test procedures specified in 



Sec. 63.457(1) within 45 days after the beginning of each quarter as 

follows. 

(A) The percent reduction test performed in the first quarter 

(annually) shall be performed for total HAP and the percent reduction 

obtained from the test shall be at least as great as the total HAP 

reduction specified in Sec. 63.446(e) (2). 

(B) The remaining quarterly percent reduction ·tests shall be 

perfonned for methanol and the percent reduction obtained· from the test 

shall be at least as great as the methanol reduction determined in the 

previous first-quarter test specified in paragraph (j) (2) (ii). (A) of 

this section. 

(C) The parameter values used to calculate the percent reductions 

required in paragraphs (j) (2) (ii) (A) and (j) (2) (ii) (B) of this section 

shall be parameter values measured and samples taken in paragraph 

(j) (l) of this section.· 

(k) Each enclosure and closed-vent system used to comply with 

Sec. 63.450(a) shall comply with the requirements specified in 

paragraphs (k) (l) through (k) (6) of this section. 

(1) For each enclosure opening, a visual inspection of the closure 

mechanism specified in Sec. 63.450(b) shall be performed at least once 

every 30 days to ensure the opening is maintained in the closed 

position and sealed. 

(2) Each closed-vent system required by Sec. 63.450(a) shall be 

visually inspected every 30 days and at other times as requested by the 

Administrator. The visual inspection shall include inspection of 

ductwork, piping, enclosures, and connections to covers for visible 

evidence of defects. 

(3) For positive pressure closed-vent systems or portions of 

closed-vent systems, demonstrate no detectable leaks as specified in 

Sec. 63.4SO(c) measured initially and annually by the procedures in 

Sec. 63.457(d). 

(4) Demonstrate initially and annually that each enclosure opening 

is maintained at negative pressure as specified in Sec. 63.457(e). 

(5) The valve or closure mechanism specified in Sec. 63.4SO(d) (2) 



shall be inspected at least once every 30 days to ensure that the valve 

is maintained in the closed position and the emission point gas stream 

is not diverted through the bypass line. 

(6) If an inspection required by paragraphs (k) (1) through (k) (5) 

of this section identifies visible defects in ductwork, piping, 

enclosures or connections to covers required by Sec. 63.450, or if an 

instrument reading of 500 parts per million by volume or greater above 

background is measured, or ~f enclosure openings are not maintained at 

negative pressure, then the following corrective actions shall be taken 

as soon as practicable. 

(i) A first effort to repair or correct the closed-vent system 

shall be made as soon as practicable but no later than 5 calendar days 

after the problem is identified. 

(ii) The repair or corrective action shall be completed no later 

than 15 calendar days after the problem is identified. 

(l) Each pulping process condensate closed collection system used 

to comply with Sec. 63.446(d) shall be visually inspected every 30 days 

and shall comply with the inspection and monitoring requirements 

specified in Sec. 63.964 of subpart RR of this part, except for the 

closed-vent system and control device inspection and monitoring 

requirements specified in Sec. 63.964(a) (2) of subpart RR of this part, 

the closed-vent system and the control device shall meet the 

requirements specified in paragraphs (a) and (k) of this section. 

(m} Each owner or operator using a control device, technique or an 

alternative parameter other than those specified in paragraphs (b) 

through (l) of this section shall install a CMS and establish 

appropriate operating parameters to be monitored that demonstrate, to 

the Administrator•s satisfaction, continuous compliance with the 

applicable control requirements. 

(n) To establish or reestablish, the value for eacn operating 

parameter required to be monitored under paragraphs (b) through (j), 

(1), and (m) of this section or to establish appropriate parameters for 

paragraphs (f), (i), and (m) of this section, each owner or operator 

shall use the following procedures: 

(1) During the initial performance test required in sec. 63.457(a) 



or any subsequent performance test, continuously record the operating 

parameter; 

(2) Dete~minations shall be based on the control performance and 

parameter data monitored during the performance test, supplemented if 

necessary by engineering assessments and the manufacturer's 

recommendations; 

(3) The owner or operator shall provide for the Administrator's 

approval the rationale for selecting the monitoring parameters 

necessary to comply with paragraphs (f), (i), and (m) of this section; 

arid 

(4) Provide for the Administrator's approval the rationale for the 

selected operating parameter value, and monitoring frequency, and 

averaging time. Include all data and calculations used to develop the 

value and a descriptibn of why the value, monitoring frequency, and 

averaging time demonstrate continuous compliance with the applicable 

emission. standard. 

(o) Each owner or operator of a control device subject to the 

monitoring provisions of this section shall operate the control device 

in a manner consistent with the minimum or maximum (as appropriate) 

operating parameter value or procedure required to be monitored under 

paragraphs (a) through (n) of this section and established under this 

subpart. Except as provided in paragraph (p) of this section, 

Sec. 63.443(e), or Sec. 63.446(g), operation of the control device 

below minimum operating parameter values or above maximum operating 

parameter values established under this subpart or failure to perform 

procedures required by this subpart shall constitute a violation of the 

applicable emission standard of this subpart and be reported as a 

period of excess emissions. 

(p) _Each owner or operator of a biological treatment system· 

complying with.paragraph (j) of this section shall perform all the 

following requirements when the monitoring parameters specified in 

paragraphs (j) (l) (i) through (j) (l) (iii) of this section are below 

minimum operating parameter values or 
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above maximum operating parameter values established in paragraph (n) 

of this section. 

(1) The following shall occur and be recorded as soon as practical: 

(i) Determine compliance with Sec. 63.446(e) (2) using the percent 

reduction test procedures specified in Sec. 63.457(1) and the 

monitoring data specified in paragraph (j) (1) of this section that 

coincide with the time period of the parameter excursion; 

(ii) Steps shall be taken to repair or adjust the operation of the 

process to end the parameter excursion period; and 

(iii) Steps shall be taken to minimize total HAP emissions to the 

atmosphere duri_ng the parameter excursion period. 

(2) A parameter excursion is not a violation of the applicable 

emission standard if the percent reduction test specified in paragraph 

(p) (1) (i) of this section demonstrates compliance with 

Sec. 63.446(e) (2), and no maintenance or changes have been made to the 

process or control device after the beginning of a parameter excursion 

that would influence the results of the determination. 

Sec. 63.454 Recordkeeping requirements. 

(a) The owner or operator of each affected source subject to the .. 

requirements of this subpart shall comply with the recordkeeping· 

requirements of Sec. 63.10 of subpart A of this part, as shown in table 

1, and the requirements specified in paragraphs (b) through (d) of this 

section for the monitoring parameters specified in Sec. 63.453. 

(b) For each applicable enclosure opening, closed-vent system, and 

closed collection system, the owner or operator shall.prepare and 

maintain a site-specific inspection plan including a drawing or 

schematic of the components of applicable affected equipment and shall 

record the following information for each inspection: 

(1) Date of inspection; 

(2) The equipment type and identification; 



(3) Results of negative pressure tests for enclosures; 

(4) Results of leak detection tests; 

(5) The nature of the defect or leak and the method of detection 

(i.e., visual inspeCtion or instrument detection); 

(6) The date the defect or leak was detected and the date of each 

attempt to repair the defect or leak; 

(7) Repair methods applied in each attempt to repair the defect or 

leak; 

(8) The reason for the delay if the defect or leak is not repaired 

within 15 days after discovery; 

(9) The expected date of successful repair of the defect or leak if 

the repair is not completed within 15 days; 

(10) The date of successful repair of the defect or leak; 

(11) The position and duration of opening of bypass line valves and 

the condition of any valve seals; and 

(12) The duration of the use of bypass valves on computer 

controlled valYes. 

(c) The owner or operator of a bleaching system complying with 

Sec. 63.440(d) (3) (ii) (B) shall record the daily average ~hlorine and 

hypochlorite application rates, in kg of bleaching agent per megagram 

of ODP, of the bleaching system until the requirements specified in 

Sec. 63.440(d) (3) (ii) (A) are met. 

(d) The owner or operator shall record the CMS parameters specified 

in Sec. 63.453 and meet the requirements specified in paragraph (a) .of 

this section for any new affected process equipment or pulping ·process 

condensate stream that becomes subject to the standards in this subpart 

due to a process change or modification. 

Sec. 63.455 Reporting requirements. 

(a) Each owner or operator of a source subject to this subpart 

shall comply with the reporting requirements of subpart A of this part 

as specified in table 1 and all the following requirements in this 



section. The initi~l notification report specified under 

Sec. 63.9(b) (2) of subpart A of this part shall be submitted by April 
15, 1999. 

(b) Each owner or operator of a kraft pulping system specified in 
Sec. 63.440(d) (1) or a bleaching system specified in 

Sec. 63.440(d) (3) (.ii) shall submit, with the initial notification 
report specified under Sec. 6·3.9(b) (2) of subpart A of this part and 
paragraph (a) of this section and update every two years thereafter, a 
non-binding control strategy report containing, at a minimum, the 

information specified in paragraphs (b) (1) through (b) (3) of this 
section in addition to the information required in Sec. 63.9(b) (2) of 
subpart A of this part. 

(1) A description of the emission controls or process modifications 
selected for compliance with the control requirements in this standard. 

(2) A compliance schedule, including the dates by which each step 
toward compliance will be reached for each emission point or sets of 

emission points. At a minimum, the list of dates shall include: 

(i) The date by which the major study(s) for determining the 
compliance strategy will be completed; 

(ii) The date by which contracts for emission controls or process 

modifications will be awarded, or the date by which orders will be 
issued for the purchase of major components to accomplish emission 

controls or process changes; 

(iii) The date by which on-site construction, installation of 
emission control equipment, or a process change is to be initiated; 

(iv) The date by which on-site construction, installation of 
emissions control equipment, or a process change is to be completed; 

(v) The date by which final compliance is to be achieved; 

(vi) For compliance with paragraph Sec. 63.440(d) (3) (ii), the 
tentative dates by which compliance with effluent limitation guidelines 
and standards intermediate pollutant load effluent reductions and as 
available, all the dates for the best available technology's milestones 
reported in the National Pollutant Discharge Elimination System 
authorized under section 402 of the Clean Water Act and for the best 
professional milestones in the Voluntary Advanced Technology Incentives 



Program under 40 CFR 430.24 (b) (2); and 

(vii) The date by which the final compliance tests will be 

performed. 

(3) Until compliance is achieved, revisions or updates shall be 

made to the control strategy report required by paragraph (b) of this 

section indicating the progress made towards completing the 

installation of the emission controls or process modifications during 

the 2-year period. 

(c) The owner or operator of each bleaching system complying with 

Sec. 63.440(d) (3) (ii) (B) shall certify in the report specified under 

Sec. 63.10(e) (3) of subpart A of this part that. the daily application 

rates of chlorine and hypochlorite for that bleaching system have not. 

increased as specified in Sec. 63.440(d) (3) (ii) (B) until the 

requirements of Sec. 63.440(d) (3) (ii) (A) are met. 

(d) The owner or operator shall meet the requirements specified in 

paragraph (a) of this section upon start.up of any new affected process 

equipment or pulping process condensate stream that becomes subject to 

the·standards of this subpart due to a process change or modification. 

Sec. 63.456 [Reserved] 

Sec. 63.457 Test methods and procedures. 

(a) Initial performance test. An initial performance test is 

required for all emission sources subject to the limitations in 

sees. 63.443, 63.444, 63.445, 63.446, and 63.447, except those 

controlled by a combustion device that is designed and operated.as 

specified in Sec. 63.443(d) (3) or (d) (4). 

(b) Vent sampling port locations and gas stream properties. For 

purposes of 
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, . 

selecting vent sampling port locations and determining vent gas stream 

properties, required in Sees. 63.443, 63.444, 63.445, and 63.447, each 

owner or operator shall comply with the applicable procedures in 

paragraphs (b) (l) through (b) (6) of this section. 

(l) Method l or lA of part 60, appendix A, as appropriate, shall be 

used for selection of the sampling site as follows: 

(i) To sample for vent gas concentrations and volumetric flow 

rates, the sampling site shall be located prior to dilution of the vent 

gas stream and prior to release to the atmosphere; 

(ii) For determining compliance with percent reduction_ 

requirements, sampling sites shall be located prior to the inlet of the 

control device and at the outlet of the control device; measurements 

shall be performed simultaneously at the two sampling sites; and 

(iii) For determining_ compliance· with concentration limits or mass 

emission rate limits, the sampling site shall be located at the outlet 

of the control device. 

(2) No traverse site selection method is needed for vents smaller 

than O.lO meter (4.0 inches) in diameter. 

(3) The vent gas volumetric flow rate shall be determined using 

Method 2, 2A, 2C, or 2D of part 60, appendix A, as appropriate. 

(4) The moisture content of the vent gas shall be measured using 

Method 4 of part 60, appendix A. 

(5) To determine vent gas concentrations, the owner or operator 

shall collect a minimum of three samples that are representative ·of 

normal conditions and average the resulting pollutant ·concentrations 

using the following procedures. 

(i) Method 308 in Appendix A of this part shall be used to 

determine the methanol concentration. 

(ii) Except for the modifications specified in paragraphs 

(b) (5) (ii) (A) through (b) (5) (ii) (K) of this section, Method 26A of part 

60, appendix A shall be used to determine chlorine concentration in the 

vent stream. 

(A) Probe/Sampling Line. A separate probe is not required. The 

sampling line shall be an appropriate length of 0.64 em (0.25 in) OD 



Teflon~ tubing. The sample inlet end of the sampling line 

shall be inserted into the stack in such a way as to not entrain liquid 

condensation from the vent gases. The other end shail be connected to 

the impingers. The length of the tubing may vary from one sampling site 

to another, but shall be as short as possible in each situation. If 

sampling is conducted in sunlight, opaque tubing shall be used. 

Alternatively, if transparent tubing is used, it shall be covered with 

opaque tape. 

(B) Impinger Train. Three ·30 milliliter (ml) capacity midget 

impingers shall be connected in series to the sampling line. The 

impingers shall have regular tapered stems. Silica gel shall be placed 

in the third impinger as a desiccant. All irnpinger train connectors 

shall be glass and/or Teflon~. 

(C) Critical Orifice.· The critical orifice shall have a flow rate 

of 200 to 250 ml/min and shall be followed by a vacuum pump capable of 

providing a vacuum of 640 millimeters of mercury (mm Hg) .·A 45 

millimeter diameter in-line Teflon~ 0.8 micrometer filter 

shall follow the impingers to project the critical orifice and vacuum 

pump. 

(D) The following are necessary for the analysis apparatus: 

(1) Wash bottle filled with deionized water; 

(2) 25 or 50 ml graduated burette and stand; 

(3) Magnetic stirring apparatus and stir bar; 

(4) Calibrated pH Meter; 

(5) 150-250 ml beaker or flask; and 

(6) A 5 ml pipette. 

(E) The procedures listed in paragraphs (b) (5) (ii) (E) (1) through 

(b) (5) (ii) (E) (7) of this section shall be used to prepare the reagents. 

(1) To prepare the 1 molarity (M) potassium dihydrogen phosphate 

solution, dissolve 13.61 grams (g) of potassium dihydiogen phosphate in 

water and dilute to 100 ml. 

(2) To prepare the 1M sodium hydroxide solution (NaOH), dissolve 

4.0 g of sodium hydroxide in water and dilute to 100 ml. 

(3) To prepare the buffered 2 percent potassium iodide solution, 



dissolve 20 g of potassium iodide in 900 ml water. Add 50 ml of the 1 M 
potassium dihydrogen phosphate solution and 30 ml of the 1 M sodium 
hydroxide solution. While stirring solution, measure the pH of solution 
electrometrically and add the 1 M sodium hydroxide solution to bring pH 
to between 6.95 and 7.05. 

(4) To prepare the 0.1 normality (N) sodium thiosulfate solution, 
dissolve 25 g of sodium thiosulfate, pentahydrate, in 800 ml of freshly 
boiled and cooled distilled water in a 1-liter volumetric flask. Dilute 
to volume. To prepare the 0. 01. N sodi.um thiosulfate solution, add 1.0. 0 
ml standardized 0.1. N·sodium thiosulfate solution to a 1.00 ml 

volumetric flask, and dilute to volume with water. 

(5) To standardize the 0.1. N sodium thiosulfate solution, dissolve 
3.249 g of anhydrous potassium bi-iodate, primary standard quality, or 
3.567 g potassium iodate dried at 1.03 +/-2 degrees Centigrade for 1. 
hour, in distilled water and dilute to 1.000 ml to yield a 0.1.000 N 
solution. Store in a glass-stoppered bottle. To 80 ml distilled water, 
add, with constant stirring, 1 ml concentrated sulfuric acid, 10.00 ml 

0.1.000 N anhydrous potassium bi-iodate, and 1. g potassium iodide. 
Titrate immediately with 0.1. n sodium thiosulfate titrant until the 
yellow color of the liberated iodine is almost discharged. Add 1. ml 
starch indicator solution and continue titrating until the blue color 

disappears. The normality of the sodium thiosulfate solution is 

inversely proportional to the ml of sodium thiosulfate solution 
consumed: 

[GRAPHIC] [TIFF OMITTED] TR15AP98.000 

(6) To prepare the starch indicator solution, add a small amount of 
cold water to 5 g starch and grind in a mortar to obtain a thin paste. 
Pour paste into 1 L of boiling·distilled water, stir, and let settle 
overnight. Use clear supernate for starch indicator solution. 

(7) To prepare the 1.0 percent sulfuric acid solution, add 1.0 ml of 
concentrated sulfuric acid to 80 ml water in an 100 ml volumetric 

flask. Dilute to volume. 

(F) The procedures specified in paragraphs (b) (5) (ii) (F) (1.) through 



(b) (5) (ii) (F) (5) of this section shall be used to perform the sampling. 

(1) Preparation of Collection Train. Measure 20 ml buf.fered 

potassium iodide solution into each of the first two impingers and 

connect probe, impingers, filter, critical orifice, and pump. The 

sampling line and the impingers shall be shielded from sunlight. 

(2) Leak and Flow Check Procedure. Plug sampling line inlet tip and 

turn on pump. If a flow of bubbles is visible in either of the liquid 

impingers, tighten fittings and adjust connections and 
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impingers. A leakage rate not in excess of 2 percent of the sampling 

rate is acceptable. Carefully remove the plug from the end of the 

probe. Check the flow rate at the probe inlet with a bubble tube flow 

meter. The flc·w should be comparable or slightly less than the flow 

rate of the critical orifice with the impingers off-line. Record the 

flow and turn off the pump. 

'(3) Sample Collection. Insert the sampling line into the stack and 

secure it with the tip slightly lower than the port height. Start the 

pump, recording the time. End the sampling after 60 minutes, or after 

yellow color is observed in the second in-line impinger. Record time 

and remove the tubing from the vent. Recheck flow rate at sampling line 

inlet and turn off pump. If the flow rate has changed significantly, 

redo sampling with fresh capture solution. A slight variation (less 

than 5 percent) in flow may be averaged. With the inlet end of the line 

elevated above the impingers, add about 5 ml water into the inlet tip 

to rinse the line into the first impinger. 

(4) Sample Analysis. Fill the burette with 0.01 N sodium 

thiosulfate solution·to the zero mark. Combine the contents of the 

impingers in the beaker or flask. Stir the solution and titrate with 

thiosulfate until the solution is colorless. Record the volume of the 

first endpoint (TN, ml). Add 5 ml of the 10 percent sulfuric acid 

solution, and continue the titration until the contents of the flask 

are again colorless. Record the total volume of titrant required to go 

through the first and to the second endpoint (TA, ml) . If the volume of 



neutral titer is less than 0.5 ml, repeat the testing for a longer 

period of time. It is important that sufficient lighting be present to 

clearly see the endpoints, which are determined when the solution turns 

from pale yellow to colorless. A lighted stirring plate and a white 

background are useful for this purpose. 

(5) Interferences. Known interfering agents of this method are 

sulfur dioxide and hydrogen peroxide. Sulfur dioxide, which is used to 

reduce oxidant residuals in some bleaching systems, reduces formed 

iodine to iodide in the capture solution. It is therefore a negative 

interference for chlorine, and in some cases could result in erroneous 

negative chlorine concentrations. Any agent capable of reducing iodine 

to iodide could interfere in this manner. A chromium trioxide 

impregnated filter will capture sulfur dioxide and pass chlorine and 

chlorine dioxide. Hydrogen peroxide, which is commonly used as a 

bleaching agent in modern bleaching systems, reacts with iodide to form 

iodine and thus can cause a positive interference in the chlorine 

measurement. Due to the chemistry involved, the precision of the 

chlorine analysis will decrease as the ratio of chlorine dioxide to 

chlorine increases. Slightly negative calculated concentrations of 

chlorine may occur when sampling a vent gas with high concentrations of 

Chlorine dioxide and very loW concentrations of chlorine. 

(G) The following calculation shall be performed to determine the 

corrected sampling flow rate: 

[GRAPHIC] [TIFF OMITTED] TR15AP98.001 

Where: 

SC=Corrected (dry standard) sampling flow rate, liters 

per minute; 

SU=Uncorrected sampling flow rate, L/min; 

BP=Barometric pressure at time of sampling; 

PW=Saturated partial pressure of water vapor, mm Hg at temperature; 

and 

t=Ambient temperature, deg.C. 



(H) The following calculation shall be performed to determine the 

moles of chlorine in the sample: 

[GRAPHIC) [TIFF OMITTED) TR15AP98.002 

Where: 

TN=Volume neutral titer, ml; 

TA=Volume acid·titer (total), ml; and 

. NThio=Norrnality of sodium thiosulfate titrant. 

{I) The following calculation shall be performed to determine the 

concentration of chlorine in the sample: 

[GRAPHIC) [TIFF OMITTED) TR15AP98. 003 

Where: 

SC=Corrected (dry standard) sampling flow rate, liters 

per minute; 

tS=Time sampled, minutes; 

TN=Volume neutral titer, ml; 

TA=Volume acid titer (total), ml; and 

NThio=Normality of sodium thiosulfate titrant. 

(J) The following calculation shall be performed to determine the 

moles of chlorine dioxide in the sample: 

[GRAPHIC) [TIFF OMITTED) TR15AP98.004 

Where: 

TA=Volume acid titer (total), ml; 

TN=Volume neutral titer, ml; and 

NThio=Normality of sodium thiosulfate titrant. 

(K) The following calculation shall be performed to determine the 



concentration of chlorine dioxide in the sample: 

[GRAPHIC] [TIFF OMITTED] TR15AP98.005 

Where: 

SC=Corrected (dry standard) sampling flow rate, liters 

per minute; 

tS=Time sampled, minutes; 

TA=Volume acid titer (total), ml; 

TN=Volume neutral titer, ml; and 

.NThio=Normality of sodium thiosulfate titrant. 

(iii) Any other method that measures the total HAP or methanol 

concentration that has been demonstrated to the Administrator's 

satisfaction. 

(6) The minimum sampling time for each of the three runs per method 

shall be 1 hour in which either an integrated sample or four grab 

samples shall be taken. If grab sampling is used, then the samples 

shall be taken at approximately equal intervals in time, such as 15 

minute intervals during the run. 

(c) Liquid sampling locations and properties. For purposes of 

selecting liquid sampling· locations and for determining properties of 

liquid streams such as wastewaters, process waters, and condensates 

required in Sees. 63.444, 63.446, and 63.447, the owner or operator 

shall comply with the following procedures: 

(1) Samples shall be collected using the sampling procedures 

specified in Method 305 of part 60, appendix A; 

(i) Where feasible, samples shall be taken from an enclosed pipe 

prior to the liquid stream being exposed to the atmosphere; and 

(ii) When sampling from an enclosed pipe is not feasible, samples 

shall be collected in a manner to minimize exposure of the sample to 

the atmosphere and loss of HAP compounds prior to sampling. 

(2) The volumetric flow rate of the entering and exiting liquid 

streams shall be determined using the inlet and outlet flow meters or 



other methods demonstrated to the Administrator's satisfaction. The 

volumetric flow rate measurements to determine actual mass removal 

shall be taken at the same time as the concentration measurements; 

(3) To determine liquid stream total HAP or methanol 

concentrations, the owner or operator shall collect a minimum of three 

samples that are representative of normal conditions and average the 

resulting pollutant concentrations using one of the following: 

(i) Method 305 in Appendix A of this part, adjusted using the 

following equation: 

[GRAPHIC) [TIFF OMITTED) TR15AP98.006 

Where: 

C=Pollutant concentration for the liquid stream, parts per m~llion 

by weight. 
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Ci=Measured concentration of pollutant i in the liquid 

stream sample determined using Method 305, parts per million by 

weight. 

fmi=Pollutant-specific constant that adjusts 

concentration measured by Method 305 to actual liquid concentration; 

the fm for methanol is 0.85. Additional pollutant fm values can be 

found in table 34, subpart G of this part. 

n=Number of individual pollutants, i, summed to calculate total HAP. 

(ii) Any other method that measures total HAP concentration that 

has been demonstrated to the Administrator's satisfaction. 

(4) To determine soluble BODS in the effluent stream 

from a biological treatment unit used to comply with Sees. 63.446(e) (2) 

and 63.453(j), the owner or operator shall use Method 405.1, of part 

136, with the following modifications: 

(i) Filter the sample through the filter paper, into Erlenmeyer 



flask by applying a vacuum to the flask sidearm. Minimize the time for 
which vacuum is applied to prevent stripping of volatile organics from 
the sample. Replace filter paper as often as needed in order to 
maintain filter times of less than approximately 30 seconds per filter 
paper. No rinsing of sample container or filter bowl into the 
Erlenmeyer flask is allowed. 

(ii) Perform Method 405.1 on the filtrate obtained in paragraph 
(c) (4) of this section. Dilution water shall be seeded with l 
milliliter of final effluent per liter of dilution water. Dilution 
ratios may require adjustment to reflect the lower oxygen demand of the 
filtered sample in comparison to the total BODS. Three BOD 
bottles and different dilutions shall be used for each sample. 

(d) Detectable leak procedures. To measure detectable leaks for 
closed-vent systems as specified in Sec. 63.450 or for pulping process 
wastewater collection systems as specified in Sec. 63.446(d) (2) (i), the 
owner or operator shall comply with the following: 

(1) Method 21, of part 60, appendix A; and 

(2) The instrument specified in Method 21 shall be calibrated 
before use according to the procedures specified in Method 21 on each 
day that leak checks are performed. The following calibration gases 
shall be used: 

(i) zero air (less than 10 parts per million by volume of 
hydrocarbon in air); and 

(ii} A mixture of methane or n-hexane and air at a concentration ·of 
approximately, but less than, 10,000 parts per million by volume 
methane or n-hexane. 

(e) Negative pressure procedures. To demonstrate negative pressure 
at process equipment enclosure openings as specified in Sec. 63.450(b), 
the owner or operator shall use one of the following procedures:" 

(1) An anemometer to demonstrate flow into the enciosure opening; 
(2) Measure .the static pressure across the opening; 

(3) Smoke tubes to demonstrate flow into the enclosure opening; or 
(4) Any other industrial ventilation test method demonstrated to 

the Administrator's satisfaction. 



(f) HAP concentration measurements. For purposes of complying with 

the requirements in Sees. 63.443, 63.444, and 63.447, the owner or 

operator shall measure the total HAP concentration as one of the 

following: 

(1) As the sum of all individual HAP's; or 

(2) As methanol. 

(g) Condensate HAP concentration measurement. For purposes of 

complying with the kraft pulping condensate requirements in 

Sec. 63.446, the owner or operator shall measure the total HAP 

concentration as methanol except for the purposes of complying with the 

initial performance test specified in Sec. 63.457(a) for 

Sec. 63.446(e) (2) and as specified in Sec. 63.453(j) (2) (ii). 

(h) Bleaching HAP concentration measurement. For purposes of 

complying with the bleaching system requirements in Sec. 63.445, the 

owner or operator shall measure the total HAP concentration as the sum 

of all individual chlorinated HAP's or as chlorine. 

(i) Vent gas stream calculations. To demonstrate compliance with 

the mass emission rate, mass emission rate per megagram of ODP, and 

percent reduction. requirements for vent gas streams specified in 

Sees. 63.443, 63.444, 63.445, and 63.447, the owner or .operator shall 

use the following: 

(1) The total HAP mass emission rate shall be calculated using the 

following equation: 

[GRAPHIC] [TIFF OMITTED] TR15AP98.007 

Where: 

E=Mass emission rate of total HAP from the sampled vent, kilograms 

per hour. 

K2=Constant, 2.494 x 10-6 (parts per million 

by volume)-1 (gram~mole per standard cubic meter) 

(kilogram/gram) (minutes/hour), where standard temperature for 

(gram-mole per standard cubic meter) is 20 deg.C. 

Cj=Concentration on a dry basis of pollutant j in parts 



per million by volume as measured by the test methods specified in 

paragraph (b) of this section. 

Mj=Molecular weight of pollutant j, gram/gram-mole. 

Qs=Vent gas stream flow rate (dry standard cubic meter 

per minute) at a temperature of 20 deg. C as indicated in paragraph 

(b) of this section. 

n=NUmber of individual pollutants, i, summed to calculate total HAP. 

(2) The total HAP mass emission rate per megagram of ODP shall be 

calculated using the following equation: 

[GRAPHIC) [TIFF OMITTED) TR15AP98. 008 

Where: 

F=Mass emission rate of total HAP from the sampled vent, in 

kilograms per megagram of ODP. 

E=Mass emission rate of total HAP from the sampled vent, in 

kilograms per hour determined as specified in paragraph (i) (1) of 

this section. 

P=The production rate of pulp during the sampling period, in 

megagrams of ODP per hour. 

(3) The total HAP percent reduction shall be calculated using the 

following equation: 

[GRAPHIC) [TIFF OMITTED) TR15AP98.009 

Where: 

R=Efficiency of cont~Ol device, percent. 

Ei=Inlet ~ass emission rate of total HAP from the sarnP.led vent, in 

kilograms of pollutant per hour, determined as specified in 

paragraph (i) (1) of this section. 

Eo=Outlet mass emission rate of total HAP from the 

sampled vent, in kilograms of pollutant per hour, determined as 

specified in paragraph (i) (1) of this section. 



(j) Liquid stream calculations. To demonstrate compliance with the 

mass flow rate, mass per megagram of ODP, and percent reduction 

requirements for liquid streams specified in Sec. 63.446, the owner or 

operator shall use the following: 

(1) The mass flow rates of total HAP or methanol entering and 

exiting the treatment process shall be calculated using the following 

equations: 

[GRAPHIC] [TIFF OMITTED] TR15AP98.010 

Where: 

Eb=Mass flow rate of total HAP or methanol in the liquid 

stream entering the treatment process, kilograms per hour. 

Ea=Mass flow rate of total a~P or methanol in the liquid 

exiting the treatment process, kilograms per hour. 
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K=Density of the liquid stream, kilograms per cubic meter. 

Vbi=Volumetric flow rate of liquid stream entering the 

treatment process during each run i, cubic meters per hour, 

determined as specified in paragraph (c) of this section. 

Vai=Volumetric flow rate of liquid stream exiting the 

treatment process during each run i, cubic meters per hour, 

determined as specified in paragraph {c) of this section. 

Cbi=Concentration of total HAP or methanol in the stream 

entering the treatment process during each run i, part.s per million 

by weight, de.termined as specified in paragraph (c) of· this section. 

Cai=Concentration of total HAP or methanol in the stream 

exiting the treatmerit process during each run i, parts per million 

by weight, determined as specified in paragraph (c) of this section. 

n=Number of runs. 



(2) The mass of total HAP or methanol per megagram ODP shall be 

calculated using the following equation: 

[GRAPHIC] [TIFF OMITTED] TR15AP98.0II 

Where: 

F=Mass loading of total HAP or methanol in the sample, in kilograms 

per megagram of· ODP. 

Ea=Mass flow rate of total HAP or methanol in the 

wastewater stream in kilograms per hour as determined us-ing the 

procedures in paragraph (j) (I) of this section. 

P=The production rate of pulp during the sampling period in 

megagrams of ODP per hour. 

(3) The percent reduction of total HAP across the applicable 

treatment process shall be calculated using the following equation: 

[GRAPHIC] [TIFF OMITTED] TRISAP98. OI2 

Where: 

R=Control efficiency of the treatment process, percent. 

Eb=Mass flow rate of total HAP in the stream entering the 

treatment process, kilograms per hour, as determin~d in paragraph 

(j) (I) of this section. 

Ea=Mass flow rate of total HAP in the stream exiting the 

treatment process, kilograms per hour, as determined in paragraph 

(j) (I) of this section. 

(4) Compounds that meet the requirements specified in paragraphs 

(j) (4) (i) or (4) (ii) of this section are not required to be included in 

the mass flow rate, mass per megagram of ODP, or the mass percent 

reduction determinations. 

(i) Compounds with concentrations at the point of determination 

that ar.e below I part per million by weight; or 

(> 
'.l.. · .. 



(ii) Compounds with concentrations at the point of determination 

that are below the lower detection limit where the lower detection 

limit is greater than 1 part per million by weight. 

(k) Oxygen concentration correction procedures. To demonstrate 

compliance with the total HAP concentration limit of 2o ppmv in 

Sec. 63.443(d) (2), the concentration measured using the methods 

specified in paragraph (b) (5) of this section shall be corrected to 10 

percent oxygen using the following procedures: 

(1) The emission rate correction factor and excess air integrated 

sampling and analysis procedures of Methods 3A or 3B of part 60, 

appendix A shall be used to determine the oxygen concentration. The 

samples shall be taken at the same time that the HAP samples are taken. 

(2) The concentration corrected to 10 percent oxygen shall be 

computed using the following equation: 

[GRAPHIC] [TIFF OMITTED] TR15AP9B. 013 

Where: 

Cc=Concentration of total HAP corrected to 10 percent 

oxygen, dry basis, parts per million by volume. 

Cm=Concentration of total HAP dry basis, parts per 

million by volume, as specified in paragraph (b) of this section. 

%02d=Concentration of oxygen, dry basis, percent by 

volume. 

(1) Biological treatment system percent reduction calculation. To 

determine compliance with an open biological treatment system option 

specified in Sec. 63.446(e) (2) and the monitoring requirements 

specified in Sec. 63.453(j) (2), the percent reduction due to 

destruction in the biological treatment system shall.be calculated 

using the following equation: 

R=fbio X 100 



Where: 

R=Destruction of total HAP or methanol in the biological treatment 

process, percent. 

fbio=The fraction of total HAP or methanol removed in the 

biological treatment system. The site-specific biorate constants 

shall be determined using the procedures specified and as limited in 

appendix c of part 63. 

(m) Condensate segregation procedures. The following procedures 

shall be used to demonstrate compliance with the condensate segregation 

requirements specified in Sec. 63.446(c). 

(1) To demonstrate compliance with the percent mass requirements 

specified in Sec. 63.446(c) (~),the procedures specified in paragraphs 

(m) (~) (i) through (m) (~) (iii) of this section shall be performed. 

(i) Determine the total HAP mass of all condensates from each 

equipment system listed in Sec. 63.446 (b)(~) through (b) (3) using the 

procedures specified in paragraphs (c) and (j) of this section. 

(ii) Multiply the total HAP mass determine in paragraph (m) (~) (i) 

of this section by 0.65 to determine the target HAP mass for the high

HAP fraction condensate stream or streams. 

(iii) Compliance with the segregation requirements specified in 

Sec. 63.446(c) (~) is demonstrated if the condensate stream or streams 

from each equipment system listed in Sec. 63.446 (b)(~) through (b) (3) 

being treated as specified in Sec. 63.446(e) contain at least as'much 

total HAP mass as the target total HAP mass determined in paragraph 

(m) (~) (ii) of this section. 

(2) To demonstrate compliance with the percent mass requirements 

specified in Sec. 63.446(c) (2), the procedures specified in paragraphs 

(m) (2) (i) through (m) (2) (ii) of this section shall be performed. 

(i) Determine the total HAP mass contained in the high-HAP fraction 

condensates from each equipment system listed in Sec. 63.446{b) (~) 

through (b) (3) and the total condensates streams from the equipment 

systems listed in Sec. 63.446(b) (4) and (b) (5), using the procedures 

specified in paragraphs (c) and (j) of this section. 



(ii) Compliance with the segregation requirements specified in 

Sec. 63.446(c) (2) is demonstrated if the total HAP mass determined in 

paragraph (m) (2) (i) of this section is equal, to or greater than the 

appropriate mass requirements specified in Sec. 63.446(c) (2). 

(n) Biological treatment system monitoring sampling storage, The 

inlet and outlet grab samples required to be collected in 

Sec. 63.453(j) (2) shall be stored at 4 deg. C (40 deg. F) to minimize 

the biodegradation of the organic compounds in the samples. 

Sec. 63.458 Delegation of authority. 

(a) In delegating implementation and enforcement authority to a 

State under section 112(d) of the CAA, the authorities contained in 

paragraph (b) of this section shall be retained by the Administrator 

and not transferred to a State. 

(b) Authorities which will not be dele9ated to States: 

(1) Section 63.6(g)--Use of an alternative nonopacity emission 

standard; 

(2) Section 63.453 (m) --Use of an alternative monitoring parameter; 

(3) Section 63.457(b) (5) (iii)--Use of an alternative test method 

for total HAP or methanol in vents; and 

(4) Section 63.457(c) (:;) (ii)--Use of an alternative test method for 

total HAP or methanol in wastewater. 
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Sec. 63.459 [Reserved] 

Table 1 to Subpart S--General Provisions Applicability to Subpart S a 

Reference 

Applies to Subpart 

s 

63.l{a)(l)-{3) .............. Yes .............. . 

Comment 



63.1(a} (4}.................. Yes.,............. Subpart S {this table) 

specifies 

applicability of each 

paragraph in subpart 

A to subpart S. 

63.1 {a) (5) ......... ~-·-~·--..... •.• No.-~.~ ..... ,...... Section reserved. 

63.l(a) (6)-(8) ••••••••••••.• Yes ••••••••••.•••• 

63.1 {a) (9).................. No .•••.......• ,... Section reserved. 

63 .. 1(a) (10) .................. No ..••............ Subpart Sand other 

63.1(a) (11}-(14) ............ Yes .............. . 

cross-referenced 

subparts specify 

calendar or operating 

day. 

63.l(b) (1} .................. No ................ Subparts specifies 

63.l(b) (2)-(3) .•••.••...•.•. Yes ...•.•.•...•.•. 

63.l(c)(l)-(2) •...•..•.•.•.• Yes •...•.•...•.•.• 

its own 

applicability, 

63.1(c) (3) •................. No ................ Section reserved. 

63 .l{c) (4}- (5).............. Yes .............. . 

63.l(d) ..................... No ......... -....... Section reserved. 

63.1(e) ..................... Yes .............. . 

63.2........................ Yes .............. . 

63.3 .................... _ .... Yes .............. . 

63.4(a)(l) .................. Yes .............. . 

63.4(a) (3) .••••...•..•..•... 

·53 .4 (a) (4).................. No................ Section reserved. 

63.4 (a) {5).................. Yes •.............. 

63.4(b) ..•.................. Yes ............... . 

63.4(c) ...••........ -........ Yes .............. . 

63.5(a) .....•............... Yes ....... , ...... . 

63 .• 5 (b) (1).................. Yesc .•.••...•..•.• 

63.5(b) (2) •••••••••••••••.•• No ..... , .......... Section reserved. 

63.5 (b) (3).................. Yes •.•.•...•.•.•.• 

63.5(b) (4)-(6) •.••.•.•.•.... Yes .•.•.•.•...•.•. 

63.S(c) .......•.... · ......... No ................ SectiQn reserved. 

63.5(d) ..................... Yes .............. . 

63.5(e) .•••••............... Yes .............. . 

63.5(f) ..................... Yes .............. . 

63.6(a) •.•.................. Yes .............. . 

63.6(b) ..••................. No ... -............. Subparts specifies 

compliance dates for 



sources subject to 

subpart S. 

63.6(c) .................•... No ................ SubpartS sp~cifies 

compliance dates for 

sources subject to 

subpart S. 

63.6 (d) . • . . • . . . . . . . . . . . . . . . . No................ Section reserved. 

63.6(e) ••••••••••••••••••••• Yes ••••••••••••••• 

63.6(f) •••••••.••••••••.•.•. Yes ..••••...••.••• 

63.6(g) ••••••••••••••••••••• Yes ••••••••••••.•• 

63 . 6 (h) . . . . . • . . . . . • . . . . . . . . . No. . . . . . . . . . . . . . . . Pertairis to continuous 

opacity monitors that 

are not par.t of this 

standard. 

63.6 (i)..................... Yes ..••••••.•.•••• 

63.6(j) ....••••••••••...•••• Yes .••••••••..•••• 

63.7 •.•.••••••••••....•••••• Yes •••••••.••••••• 

63.8 (a) {1) ................ ;. Yes .............. . 

63.B(a)(2) .................. Yes .............. . 

63.8 (a) (3).................. No................ Section reserved. 

63.8(a) {4) ••••••••...••••••• Yes .............. . 

63.8 (b) (1).................. Yes .............. . 

63 .a (b) (2).................. No................ Subpart S specifies 

locations to conduct 

monitoring. 

63.B(b) (3) .................. Yes .............. . 

63.8 (c) (1} • • • • • . • • • • • • • • • • • • Yes .............. . 

63.8(c)(2) .................. Yes .............. . 

63.8(c)(3) .............. · .... Yes .............. . 

63.8 (c) (4).................. No................ Subpart s allows site 

specific 

determination of 

monitoring frequency 

in sec. 

63.453(n) (4). 

63.8{c) (5} •••••••••••••••••• No................ Pertains to continuous 

63.8 (c) (6} . . . . . . . . . . . . . . . . . . Yes .............. . 

63.8(c}(7) .................. Yes .............. . 

63.8(c)(8) .................. Yes .............. . 

63.B{d) ..................... Yes .............. . 

opacity monitors that 

are not part of this 

standard. 

.. 



63.B(e) •.••...••.........•.. Yes ••...•........• 

63.8(£) (1)-(5) •••••••••••••• Yes ••••••••••••••• 

63. B (f) (6} .......••... :..... No................ subpart S does not 

specify relative 

accuracy test for 

CEM's. 

63.B(g} ...•.......•......... Yes .............. . 

63.9(a} ........•.•.......•.. Yes ............... . 

63.9(b) .•••........••.....•. Yes •.....•........ Initial notifications 

must be submitted 

within one year after 

the source becomes 

subject .to the 

relevant standard. 

63.9(c)~ .................... Yes .............. . 

63.9(d) ..................... No ................ Special compliance 

63.9(e} ..................... Yes .............. . 

requirements are only 

applicable to kraft 

mills. 

63.9 (f) . . • • • • • . . . • • • • . . • • • . . No... . . . . . . . . . . . . . Pertains to continuous 

opacity monitors that 

are not part of this 

standard. 
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63.9 (g) (1).................. Yes .............. . 

63.9 (g) (2).................. No................ Pertains to continuous 

opacity monitors that 

are not part of this 

standard. 

63. 9 {g) (3) . • . . . . . . • . . . . • . . . . No. . . . . . . . . . . . . . . . Subpart S does not 

specify relative 

accuracy te~ts, 

therefore no 

notification is 

required for an 

alternative. 

63. 9 (h) • • • • • • • • • . • • • • • • • • • • • Yes .............. . 

63.9(i} ..•.................. Yes .............. . 

63.9(j) •.................... Yes .......•....... 



63.10{a} .................•.. Yes .............. . 

63.10{b} ...•.•.••.•......... Yes .... ~·········· 

63 .10 {c) . . . . . . . . . . . . . . . . . . . • Yes.~ .•..... ; ..... 

63.lO(d)(l) ..••.••.•.••.••.• Yes ••••••••••••.•• 

63.lO(d)(2) ••••.•••.••.••.•• Yes .••••.•.••.•••. 

63.10{d) (3) ...............•. No ......•......... Pertains to continuou·s 

opacity monitors that 

are not part of this 

standard. 

63.lO(d)(4) •..••••.•••••••.• Yes •.••.••••.•.•.• 

€3.10(d){S) ................. Yes .............. . 

63 .10 (e) (1) ............... 6'. Yes .............•.. 

63.10{e) {2) (i) ..•..•.••.••.• Yes ............... . 

63.10{e) (2) (ii) .....•....... No ....•............ Pertains to continuous 

opacity monitcrs that 

are not part of this 

standard. 

63.10(e)(3) .......•......... Yes .............. . 

63.10 (e) (4)................. No................ Pertains to continuous 

opacity monitors that 

are not part of this 

standaq:l. 

63.10(f) ...............•.... Yes .............. . 

63.11-63.15 ................. Yes .•............. 

a Wherever subpart A specifies ~~postmark'' dates, submittals may be 

sent by methods other than the U.S. Mail (e.g., by fax or courier) 

Submittals shall be sent by the specified dates, but a postmark is not. 

required. 





File Number AR 454 (P-1) 

Mr. Keith Michaels, Chief 
Division of Air Pollution control 
Arkansas Department of Pollution 

Control and Ecology 
P.O. Box 8913 
Little Rock, AR 72219-8913 

RE: International Paper Company 
Camden, Ouachita County, Arkansas 
PSD-725-AR-2 

Dear Mr. Michaels: 

We have reviewed the draft permit received on July 12, 1996, 
for the International Paper Company, Camden Mill, located in 
camden, Arkansas. Based on our evaluation, we have the following 
items of concern. 

Item 1. 

Item 2. 

The Summary section, pages 4 and 5, cites several 
revisions, additions, increases, etc. to specific 
conditions, emission sources, and emissions. The 
reviewing authority should treat the previously 
unpermitted emissions and emission sources as new 
construction, process the permit accordingly, and apply 
current Best Available Control Technology (BACT). 
Also, in the case of the cogeneration unit, source 
number 13, the owner or operator did not obtain all 
necessary preconstruction approvals or permits for the 
permit of January, 1990, because Prevention of 
Significant Deterioration review was not performed for 
that permit. Under Title 40 of the Code of Federal 
Regulations 52.21(b) (9), "definition of commence", the 
owner or operator of a major stationary source or major 
modification must have all necessary preconstruction 
approvals or permits prior to beginning construction, 
in order to "commence" construction. 

The public record should address all creditable 
increases and decreases in emissions of all pollutants 
which occur as a result of physical or operational 
changes and which are contemporaneous with the proposed 
project(s). Each increase and decrease should be 
calculated as the difference between the new 
allowable emission rate and either the old level of 



Item 3. 

2 

actual emissions or allowable emissions, whichever is 
lower. This includes all other previously permitted 
emission points from all process modules within the 
facility. Such contemporaneous changes should be 
included in the calculation of net emission increases 
and in the air quality impacts analyses for each 
pollutant which will increase significantly as a result 
of the proposed project. 

In the BACT Assessment section, page 6, paragraph 2 
states that the cogeneration unit controls the amount 
of nitrogen oxides (NOx) by limiting the fuel usage to 
only natural gas, and by utilizing steam injection. 
Several recent permits issued by the state of Texas 
regarding gas turbine generators specified that dry low 
NOx burner technology would achieve a NOx emission 
limit of 15 ppmvd, (including Oyster Creek LTD., 
May 1992, and Brownsville Public Utility, April 1995). 
The State should address for the public record any 
unique and compelling reason why dry low NOx technology 
with an allowed NOx emission limit of 15 ppmvd is not 
being utilized. 

This evaluation was performed to assist the Arkansas 
Department of Pollution Control and Ecology in its evaluation of 
the draft permit, and is not a final position by the 
Environmental Protection Agency concerning the disposition of 
this permitting action. 

This concludes our review of the draft permit as received. 
Due to the serious nature of these concerns, the permit should 
not be issued until you have demonstrated that our items of 
concern have been addressed for the public record. 

If you have any questions, please call Richard A. Barrett of 
my staff at (214) 665-7227. 

bee: 6PD-R Staff 
Whaley (6PD-R)~ 

Sincerely yours, 

ORWJNAL SiGNED Bi 
JO'LE C. LUJJHH.S 

Jole c. Luehrs 
Chief 
Air Permits Section 



File Number AR 454 (P-1) 

AUG 1 2 1996 

Mr. Keith Michaels, Chief 
Division of Air Pollution control 
Arkansas Department of Pollution 

Control and Ecology 
P.O. Box 8913 
Little Rock, AR 72219-8913 

RE: International Paper Company 
Camden, Ouachita County, Arkansas 
PSD-725-AR-2 

Dear Mr. Michaels: 

We have reviewed the draft permit received on July 12, 1996, 
for the International Paper Company, Camden Mill, located in 
Camden, Arkansas. Based on our evaluation, we have the following 
items of concern. 

ftem 1. 

Item 2. 

The Surumary section, ~aqeg 4 and 5, cites geverai 
revisions, additions, increases, etc. to specific 
conditions, emission sources, and emissions. The 
reviewing authority should treat the previously 
unpermitted emissions and emission sources as new 
construction, process the permit accordingly, and apply 
current Best Available Control Technology (BACT). 
Also, in the case of the cogeneration unit, source 
number 13, the owner or operator did not obtain all 
necessary preconstruction approvals or permits for the 
permit of January, 1990, because Prevention of 
significant Deterioration review was not performed for 
that permit. Under Title 40 of the Code of Federal 
Regulations 52.21(b) (9), "definition of commence", the 
owner or operator of a major stationary source or major 
modification must have all necessary preconstruction 
approvals or permits prior to beginning construction, 
in order to "commence" construction. 

The public record should address all creditable 
increases and decreases in emissions of all pollutants 
which occur as a result of physical or operational 
changes and which are contemporaneous with the proposed 
project(s). Each increase and decrease should be 
calculated as the difference between the new 
allowable emission rate and either the old level of 



Item 3. 

2 

actual emissions or allowable emissions, whichever is 
lower. This includes all other previously permitted 
emission points from all process modules within the 
facility. such contemporaneous changes should be 
included in the calculation of net emission increases 
and in the air quality impacts analyses for each 
pollutant which will increase significantly as a result 
of the proposed project. 

In the BACT Assessment section, page 6, paragraph 2 
states that the cogeneration unit controls the amount 
of nitrogen oxides (NOx) by limiting the fuel usage to 
only natural gas, and by utilizing steam injection. 
several recent permits issued by the state of Texas 
regarding gas turbine generators specified that dry low 
NOx burner technology would achieve a NOx emission 
limit of 15 ppmvd, (including Oyster Creek LTD., 
May 1992, and Brownsville Public Utility, April 1995). 
The State should address for the public record any 
unique and compelling reason why dry low NOx technology 
with an allowed NOx emission limit of 15 ppmvd is not 
being utilized. 

This evaluation was performed to assist the Arkansas 
Department of Pollution Control and Ecology in its evaluation of 
the draft permit, and is not a final position by the 
Environmental Protection Agency concerning the disposition of 
this permitting action. 

This concludes our review of the draft permit as received. 
Due to the serious nature of these concerns, the permit should 
not be issued until you have demonstrated that our items of 
concern have been addressed for the public record. 

If you have any questions, please call Richard A. Barrett of 
my staff at (214) 665-7227. 

bee: 6PD-R staff 
Whaley (6PD-R) 

sincerely yours, 
·._r-.:~1\~. ;r ~1"~'""11!~::':~·-:- .'!J'i/ 

ORl-~ . .r;}ri/0.;; .... ,...;;.~1\..r .. .:; .. L-.;-. ...- .t ..... ~ 

lli'LE C. 
Jole c. Luehrs 
Chief 
Air Permits Section 



Y®ih. 
STATE OF ARKANSAS :J 

DEPARTMENT OF POLLUTION CONTROL AND ECOLOGY 

November 1, 1996 

POST OFFICE BOX 8913 
LITTLE ROCK, ARKANSAS 72219-8913 

PHONE: (501) 682-0744 
FAX: (501) 682-0707 

Russell Delezen, Superintendent, Environmental Services 
International Paper Company - Camden Mill 
P.O. Box 2045 
Camden, Arkansas 71701 

Dear Mr. Delezen: 

AR4S4 
P£ 

o ~ © ~ a w ~ J01 

NSR SECTION 
6T-AN 

J 

The enclosed Permit No. 725-AR-2 is your authority to construct, operate, and maintain the 
equipment and/or control apparatus as set forth in your application dated or last amended May 17, 
1995. 

After considering the facts and requirements of A.C.A. §8-4-101 et seq., and implementing 
regulations, I have determined that Permit No. 725-AR-2 for the construction, operation and 
maintenance of an air pollution control system for International Paper Company - Camden Mill be 
issued and effective on the date specified in the permit, unless a Commission review has been 
properly requested under §2.1.14 of Regulation No. 8, Arkansas Department of Pollution Control and 
Ecology Administrative Procedures, within 30 days after service of this decision. 

All persons submitting written comments during this 30 day period, and all other persons entitled 
to do so, may request an adjudicatory hearing and Commission review on whether the decision of the 
Director should be reversed or modified. Such a request shall be in the form and manner required 
by §2.1.14 of Regulation No.8. 

This permit is subject to the conditions specified therein and the conditions, if any, which are 
specified in the enclosed summary report. 

Sincerely, 

14tht~ 
Keith A. Michaels 
Chief, Air Division . 

Enclosure 



STATE OF ARKANSAS 
DEPARTMENT OF POLLUTION CONTROL AND ECOLOGY 

8001 NATIONAL DRIVE, P.O. BOX 8913 
LITTLE ROCK, ARKANSAS 72219-8913 

November 1, 1996 

Richard A. Barrett 
EPA Region VI 
1445 Ross Avenue, Suite 1200 
Dallas, TX 75202-2733 

PHONE: (501) 682-0744 
FAX: (501) 682-0753 

Re: Response to Comments (CSN: 52-0013; 725-AR-2) 

Dear Mr. Barrett: 

Thank you for commenting on the above referenced permit. 

Pursuant to Regulation No. 8, please find enclosed a copy of the final permit, response to comments, 
and a certificate of service. 

The applicant or permittee and any person submitting public comments on the record may request 
an adjudicatory hearing and Commission review of the fmal permitting decision as provided by 
Regulation No. 8. 

Sincerely, 

~~ 
Keith A. Michaels, P.E. 
Air Division Chief 

xc: Cliff Hunt, United States Department of Agriculture (w/ attachment) 



RESPONSE TO COMMENTS 

International Paper Company - Camden Mill 
0725-AR-2 

CSN: 52-0013 

On July 11, 1996, the Director of the Arkansas Department of Pollution Control and Ecology 
(ADPC&E) gave notice of a redraft permitting decision for the above referenced facility. During 
the comment period the Environmental Protection Agency (EPA) Region VI and the permittee 
submitted written comments, data, views, or arguments on the draft permitting decision. 

The Department's response to issues raised by EPA Region VI follows (see Jole C. Luehrs' letter 
dated August 12, 1996). 

Issue No. 1 - The summary section, pages 4 and 5, cites several revisions, additions, 
increases, etc. to specific conditions, emission sources, and emissions. The reviewing 
authority should treat the previously unpermitted emissions and emission sources as new 
construction, process the permit accordingly, and apply current Best Available Control 
Technology (BACT).· Also, in the case of the cogeneration unit, source number 13, the 

owner or operator did not obtain all necessary preconstruction approvals or permits for the 
permit of January 1990, because Prevention of Significant Deterioration (PSD) review was 
not performed for that permit Under Title 40 of the Code of Federal Regulations 
52.21(b)(9), "definition of commence". The owner or operator of a major stationary source 
or major modification must have all necessary preconstruction approvals or permits prior to 
beginning construction in order to "commence" construction. 

Response No.1- Source number's SN-17 and SN-18 are existing and have been included 
for the first time in an air permit. Since these sources were installed prior to PSD 
regulations, PSD review is not required. The permittee stated in the application that SN-18 
was installed in 1974 and SN-17 in 1982/1991. Annual VOC emissions at SN-17 are 
estimated to be 30 tpy. This limit is federally enforceable pursuant to Specific Condition No. 
6 that requires not only record keeping but specific limits on the type and quantity of inks 
to be used at this source. Additionally, the VOC emissions at SN-17 do not exceed a 
significant increase of 40 tpy. BACT will not apply to either of these two existing sources 
that are being included in this permit for the first time. 

h1 regards to the (XJnstruction of the cogeneration unit prior to permitting, a CAO was issued 
in 1991 to this facility for their neglect of the regulations. This CAO required International 
Paper Company to submit this PSD application. "This permit modification resolves any 
issues relating to PSD applicability and to move to a condition as if the PSD application had 

been submitted prior to construction of the cogeneration unit" as stated in the second 
paragraph of the permit summary. 

Issue No. 2 - The public record should address all creditable increases and decreases in 
emissions of all pollutants which occur as a result of physical or operational changes and 
which are contemporaneous with the proposed project(s). Each increase and decrease should 



Response to Comments 
Air Permit No. 725-AR-2 
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be calculated as the difference between the new allowable emission rate and either the old 
level of actual emissions or allowable emissions, whichever is lower. This includes all other 
previously permitted facility. Such contemporaneous changes should be included in the 
calculation of net emission increases and in the air quality impacts analyses for each 
pollutant which will increase significantly as a result of the proposed project. 

Response No. 2 - This PSD permit modification does address all creditable increases and 
decreases in emissions of all pollutants which occurred as a result of physical or operational 
changes. Emission increases or decreases not due too physical or operational changes have 
not been included in the calculations of net emission increases or decreases and in the air 
quality impacts analysis. These increases or decreases are a result of past over or under 
emission estimates. Again, only emission increases or decreases that occurred as a result of 
physical or operational changes are addressed in this PSD permit application. 

Issue No. 3 - In the BACT Assessment section, page 6, paragraph 2 states that the 
cogeneration unit controls the amount of nitrogen oxides (NOj by limiting the fuel usage 
to only natural gas, and by utilizing steam injection. Several recent permits issued by the 
State of Texas regarding gas turbine generators specified that dry low NOx burners 
technology would achieve a NOx emission limit of 15 ppmvd, (including Oyster Creek LTD., 
May 1992, and Brownsville Public Utility, April 1995). The State should address for the 
public record any unique and compelling reason why dry low NOx technology with an 
allowed NOx emission limit of 15 ppmvd is not being utilized. 

Response No. 3 -Dry low NOx technology with an allowed NOx emission limit of 15 ppmvd 
should not be utilized due to the timing of the application, permit review period, best 
achievable control technology, and cost considerations. 

Timing of the Application. The gas turbine installed in the Camden Mill Cogeneration 
Facility was constructed in 1989 and began operation in 1990. At that time steam injection 
controls for NOx were the BACT. The system was constructed under state permit No. 990-A 
as a non-PSD facility. Power boiler hours were restricted to avoid a PSD permit based on 
expected cogeneration facility operational capabilities and emissions. The state required 
NOx and CO continuous emission monitors to assure that the annual PSD limits we:e not 
exceeded. 

During the first year. of operation, hourly emission limits were difficult to control as mill 
personnelleamed about the adjustments required to deal with seasonal weather variations. 
The state considered hourly emissions to be excessive and the state and the mill agreed to 
a Consent Administrative Order (CAO). The mill paid a fine and agreed to submit an 
application for a PSD permit. The state agreed to make a reasonable effort to promptly issue 
a PSD permit to resolve the issue of hourly emission rates. Even though the hourly emission 
rates were an issue, the annual emissions did not and have never reached the PSD threshold. 
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Permit Review Period. The mill submitted an application for a PSD permit on December 
31, 1991, as agreed in the CAO. This application was assigned to Alan Shar. Several 
submittals of emission data and modeling were made at the request of the Department. 
Additional data was provided for the other sources in the mill in February 1993 at the request 
of the Department. On January 19, 1994, the application was resubmitted. This time the 
application was reassigned to Steve Burghart on August 17, 1994. A draft permit went to 
public notice on March 20, 1996. A redraft went to public notice on July 11, 1996. The net 
increase in emissions has not exceeded the annual PSD threshold since the startup of the 
cogeneration facility. 

Best Achievable Control Technology. At the time the cogeneration facility was 
constructed, the installed emission controls were BACT. At the time the application for a 
PSD permit was filed in 1991, as well as when the draft was prepared, these controls were 
considered BACT. To date, GE Power Systems has only one prototype Frame 5 gas turbine 
with dry low NO. controls in service. Another unit has been ordered but is not expected to 
begin operation until Fall, 1997. There is the possibility of a retrofit kit available for 
between $3.5 and 4.5 million installed cost but none has been installed to determine the 
effectiveness. In short, this technology is not proven in the smaller Frame 5 turbine. 

GE Power Systems has stated that even the prototype dry low NO. unit has emissions of25 
ppm and they estimate that a retrofit such as would be required at the Camden Mill would 
need an emission limit higher than 25 ppmvd. The existing turbine should emit no more than 
42 ppmvd NO. which translates to 232 tons ofN~ per year assuming an average annual 
temperature of60°F. Assuming the turbine could be retrofitted to 25 ppmvd, the emissions 
would be 138 tons ofNO. per year at the same temperature. However, GE Power Systems 
is unwilling to guarantee that a retrofit will consistently operate with emissions less than the 
current 42 ppmvd. References by the EPA to other dry low NO. installations are turbines 
of a much larger Physical size and output than a GE Frame 5. Dry low NO. technology 
works much better with the larger systems. 

Cost Considerations. Total estimated cost would be approximately $5 million to install the 
unproven retrofit including extra utility cost during the shutdown period. The additional 
estimated operating cost for the first year is estimated to be approximately $1 million due 
to a high frequency of inspection outages. There is also an expected ongoing annual cost 
increase of approximately $0.4 million due to increased inspection schedules. The dry NO. 
control system also makes the turbine much more sensitive to operational upsets and much 
easier to damage as a result of upsets. The first year cost to install a retrofit is estimated at 
$6 million or a NO. reduction cost of approximately $64,000 per ton of 11\..0 reduction. 
Actual cost could be much higher since there are no available units for comparison. 

Considering the history of the cogeneration facility, the timely filing of a PSD application 
following the CAO, the lengthy review period, and the cost involved, the permittee believes 
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that these circumstances constitute unique and compelling reasons to issue the PSD permit 
as requested, without add-on NOx controls. 

The Department's response to issues raised by the permittee follows (see Calvin Staudt's letters 
dated July 19 and August 9, 1996). 

Issue No.1- Specific Condition No. 12 requires monitoring ofTRS emissions from the 
recovery boiler and lime kiln stacks in both parts per million and pounds per hour. The 
manufacturer of the continuous emission monitors has been requested to add a pounds per 
hour column to the hourly and twelve hour average printouts. International Paper's problem 
arises in relation to the method of determining compliance. As previously discussed by Mr. 
Steve Burghart, Mr. Tim Bivens, and Mr. Russell Delezen, the Subpart BB Standards of 
Performance for Kraft Pulp Mills attached to the draft indicates that TRS gas concentration 
is to be computed as a 12-hour average even though the hourly emissions will be available 
for informational purposes. International Paper request that a sentence be added to Specific 
Condition No. 12 clarifying that CEM TRS data is enforced on 12 hour averages. 

Response No. 1 -Specific Condition No. 12 has been revised to read as follows: 

CONTINUOUS EMISSION MONITOR SYSTEMS (CEMS): The permittee shall 
continue to calibrate, maintain, and operate a monitoring device that continuously monitors 
and records for specific pollutants at the following sources: 

Source Pollutant 

SN-03 TRS 
SN-04 & SN-05 TRS 

SN-06 TRS 
SN-13 NO &CO 

Each continuous emission monitoring system (CEMS) required by this permit shall comply 
with the CEMS Standards set forth in Attachment F of this permit. Each alternate continuous 
monitoring or parametric modeling system which is operated by the permittee shall comply 
with the protocol which has been approved by the Department. 

The permittee shall provide reporting from the CEMS in parts per million (ppm) and also in 
pounds per hour (lbslhr). The facility shall indicate the methodology used to determine the 
lbslhr figure (based on gas flow rates from the most recent compliance test for each source) 
in the Both and lbslhr shall be used for con1pli•mce nmno,;es. 

·!•" 

Issue No.2 -Mill operation personnel have made International Paper aware that while the 
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lime kiln scrubber (SN-03) meets a pressure drop limit of2 inches in normal operation, the 
pressure drop during periods of reduced loading, startup or shutdown may be below 1 inch. 
International Paper request that the minimum allowed pressure drop be changed to 0.8 
inches of water to allow for a reduced kiln throughput in the flooded plate type scrubber. 

Response No.2 - Since no written policy exist to include minimum operating rates for the 
scrubber, the Department has removed this requirement from Specific Condition No. 3(a). 
Only the opacity limits will be used to monitor whether the scrubbers are operating properly. 
Specific Condition No. 3(a) now reads as follows: 

Scrubbers; Scrubbers associated with this plant shall be maintained and operated in 
serviceable condition as prescribed by the manufacturer during operation of this plant. 
Scrubbers shall·be inspected as necessary to assure that each is in good working condition. 
THe JIBFmittee shall meaiter anEl reeerEl the fJFBSStifB Elfep aeElliEtiHEl Aew ffir eaeh serubber 
seRtieseHsJ:,·. Ceatinueas meeitering sHall he ·BaRe either mam:taiJ:,· ease per Hear er 
aHtematieaii:>· By a strip _sha:Ft reeerBer. R.1!eenls shall Be maimaineEl an site and preY-ieleel te 
BefJaffi:Heat fH!FSBflfiel HfJBH FBEfHBSt. PFessHfe elfefJ anelliEfHid f.lew rate fer eaeh ser-ubher 
shall Be mainmineel at er aBe·~e the minimwH FBEfHifed. The minimlml epemtiBg mte fer eaeh 
sst=YI3Ber is giveR iH the felle'Ning taBle: 

Minimum Qpemting Kates 
SouFee 

Numller J>FeSSHFO IlFOjl J:le~· Rate 
(lnehes oPNate!9 ~ 

S~! Ql• &.l) 600 
S~l Q;! Q.QI (es!.) ;!Q 
s~~~ ga!l! ;!,(~ 6Q 

s~~ g;z!!! &() ~ 
S~l ggo ~ ~ 
SN.Q9! ~ ~ 

~112 ·~ ~ 

*PFessme ~Bfl ami ile'N rate at this seuree is eeBtiaHeasJ:,· menitareEI al:Kematieally. 

Issue No.3- The permittee noted that while the allowed hourly emissions for NOx from the 
recovery boilers (SN-04, SN-05, and SN-06) were changed to allow for periodic usage of 
natural gas, the Emission Factor used in lbs NOx per adtp is a valid limit for recovery boilers 
and International Paper ask that the calculations reflect this number rather than 1.0 lbs/hr. 

Response No.3 - Calculations should have been revised in the redraft but were not. Since 
attaching the calculations does not really serve any purpose, they have been removed from 
the permit. Calculations will not be attached to the final permit and can be found in the 
permit modification application. 

Issue No. 4 -The permittee would also like to take this opportunity to correct a longstanding 
typographical error in the limits for SN-12. In the original incinerator permit application, 
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the S02 emission limits were 9 pounds per hour and 39 tons per year. The incinerator 
converts non-condensible sulfide gases into S02 and then a scrubber with alkaline solution 
removes more than 90 percent of the S02• Later the limit was picked up as 0.9 pounds per 
hour, perhaps due to a spot on the paper. International Paper request that the allowable limit 
be changed to 9 lbs/hr and 39 tons per year as in the original application and as in the 
manufacturer's guarantee. 

Response No.4- The original application for permit number 725-AR-1 only lists S02 and 
TRS as pollutants from this source. Air permit number 725-AR-1 was issued on May 15, 
1992, with limits forPM10, NOx, S02, CO, VOC, and TRS not just S02 and TRS. Emission 
limits for PM10, NO"' SO:~> CO, VOC, and TRS were included by the engineer reviewing that 
application. Basis for these emission limits was stated in the calculations attached to the 
draft permit (i.e., S02 emissions are based on permit modeling). Furthermore, the 
application for this permit listed emission rates for PM10, NO., S~, CO, VOC, and TRS. 
No increase in S02 emissions at this source was mentioned in this application. Emission 
limits for S02 have not changed and are continued from the previous permit. 

Issue No. 5 -International Paper request agreement by the Department that the exclusive use 
of pipeline quality natural gas in the gas turbine (SN-13) satisfies the sulfur monitoring 
requirement of Appendix GG. 

Response No. 5 -Appendix GG can be satisfied by annual certification from gas suppliers 
as to sulfur content of the pipeline quality natural gas provided to the mill. No change in the 
permit wording will be needed to satisfy this requirement. Therefore, International Paper 
has withdrawn this comment. 

Issue No.6- The opacity limits for SN-15 through SN-18 are listed as zero. Limits of zero 
could cause much confusion in varying weather conditions. International Paper request that 
these limits be set at 20 percent or left blank so that the SIP limits will apply. Iflimits of20 
percent or N/ A cannot be set, a limit of 10 percent should be set. 

Response No.6- The opacity limit for source numbers SN-15 and SN-18 has been set at the 
10 percent. Opacity limits for SN-16 and SN-17 are not applicable (N/A). 

Issue No.7- The subject of fuel oil burning needs to be clarified. Source number's SN-01, 
SN-04, SN-05, SN-06, SN-10, SN-11, and SN-12 do not normally bum fuel oil but need that 
capability during periods of natural gas curtailment as discussed in Specific Condition No. 
5. Table I indicates that SN-10 and SN-11 may bum oil at other times. The permittee 
request that a footnote be added to the Allowable Emission Rate Table indicating that each 
of these sources may bum fuel oil for testing of equipment and that the combined emissions 
of the sources as a result of this burning are not to exceed 39.6 tons S02 or 6 tons ofNq 
(168,000 total gallons of oil) for all sources combined. Also, International Paper request that 
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operating scenarios 1 OB and liB be deleted from the Allowable Emission Rate Table as fuel 
oil will only be used in emergency situations. 

Response No. 7 - Operating scenarios, lOB and liB can be deleted from the Allowable 
Emission Rate Table (Table 1). An operating scenario for burning fuel oil at source numbers 
SN-OIB, SN-04B, SN-05B, and SN-06B has been included in Table I. 

Additionally, Specific Condition No. 5 Ii.as been revised to account for the fuel oil burned 
at these sources. A fuel oil usage limit is required in order to make the emissions from fuel 
oil combustions federally enforceable. Specific Condition No. 5 now reads as follows: 

FUEL OIL USAGE: Fuel oil may be burned in the lime kiln (SN-03) at any time. Fuel oil 
usage at SN-03 shall not exceed a total of 4,380,000 gallons per year during any consecutive 
12 month period. Monthly records of fuel oil usage at this source shall be maintained on site 
and made available for inspection by Air Division personnel upon request. These records 
shall be updated by the end of the month following the month for which these records 
pertain. 

Also, No. 6 fuel oil shall be used ill111l§Hl!lf§l~Bl~@mmlmf'\!ml as a standby source 
of energy during natural gas curtaihnents and to test the oil burning capability of the 
equipment. Aellialln!flling af!lie fuel ail ta test the eil buming Glljlability ef!lie •'l"i!JmeHt 
sHall net eneeeel 4 8 hellfs J3eF ealeadaF yeaf. The permittee shall maintain daily records of 
No.6 fuel oil usagell!J~lUil!lm\E~!§T.i!J®lim!~)~!WJ.!Iii~I!'IDJii!!if¥~i!t41l 
ffiBWtft@.iliJ!tl atulefall hellfB efefleFaHea V/Bea tHe fael ail is H&et:l. Records shall 
be made available to Department personnel upon request. 

Sulfur content of the fuel oil shall not exceed 3 percent sulfur by weight. Sulfur content shall 
be verified by testing or by vendor's written guarantee for each shipment (order) of fuel oil 
received at this site. The permittee shall maintain a record of each fuel order and the 
associated sulfur content. This record shall be updated with each order and shall be made 
available to Department personnel upon request. 

Before using fuel oil at this site, the permittee shall notify the local ADPC&E air inspector 
of the estimated start up time. The local air inspector for District 7 is at the Department's 
field office in ElDorado. The inspector's telephone number is (501) 862-5941. 

Issue No. 8 - The NCO incinerator scrubber (SN-12) is a packed absorption column and 
operated by absorbingS02 as the gas contacts liquid on the surface of the packing. After 
reviewing manufacturers' specifications, International Paper became aware that the 
requested minimum flow and pressure drop for these systems were not the appropriate 
values. This scrubber does not work by pressure differential. The permittee request that the 
flow minimum be changed to 20 gpm and the minimum pressure drop be changed to either 
0.1 inches or "NA". Increasing the differential only indicates that the packed column is 
beginning to plug. 

Response No.8 -See the Department's response to International Paper's issue number 2. 
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Issue No.9 -Footnote number 3 of the allowable emission rate table discusses the expected 
increase in CO during grate Cleaning. Due to the impracticability of determining 
compliance with this provision, the permittee requests that it be dropped. 

Response No.9- Footnote number 3 of the allowable emission rate table has been deleted 
from the permit. 



STATE OF ARKANSAS 

DEPARTMENT OF POLLUTION CONTROL AND ECOLOGY 
POST OFFICE BOX 8913 

UTILE ROCK, ARKANSAS 72219-8913 
PHONE: (501) 682-0744 

FAX: (501) 682-0707 

AIR PERMIT 
FOR THE INSTALLATION, ALTERATION, OR REPLACEMENT OF EQllPMENT 

AND/OR AIR POLLUTION CONTROL APPARATUS UNDER REGULATIONS OF 

THE ARKANSAS PLAN OF IMPLEMENTATION FOR AIR POLLUTION 
CONTROL AND THE ARKANSAS AIR POLLUTION CONTROL CODE 

Permit Number: 725-AR-2 CSN: 52-0013 

TO: International Paper Company - Camden Mill 
1944 Adams Avenue 
Camden, Arkansas 71701 

This permit is your authority to construct, operate and/or maintain the equipment and/or facility in 

the manner as set forth in the Department's summary report and your application dated May 17, 1995. 

This permit is issued pursuant to the provisions of the Arkansas Water and Air Pollution Control Act 

(Ark. Code Ann. Sec. 8-4-101 et seq.) hereinafter referred to as the "Act," the Arkansas Air Pollution 

Control Code hereinafter referred to as the "Code," and the Regulations of the Arkansas Plan of 
Implementation for Air Pollution Control hereinafter referred to as the "Plan." 

1. This permit shall not relieve the owner or operator of the equipment and/or the facility from 

compliance with all applicable provisions of the Act, Code, and Plan. 

2. The equipment and/or facility shall be constructed, installed, and operated in accordance with 

the plans, specifications, written descriptions, and other representations contained in the 

permit application and the Department's summary report. There shall be no deviation therefrom 

without the written approval of the Director of the Department of Pollution Control and Ecology. 

3. The Director shall be notified in writing within thirty (30) days after construction has 

commenced, construction is complete, the equipment and/or facility is first placed in operation, 

and the equipment and/or facility first reaches the target production rate. 

4, Constructionmust commence within eighteen (18) months after the approval of the permit 

application. Records must be kept for two years which will enable the Department to determine 

compliance with the terms of this permit --such as hours of operation, throughput, upset 

condition, and continuous monitoring data. The records may be used, at the discretion of the 

Department, to determine compliance with the conditions of the permit. 
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5. Each emission point for which an emission test method is specified in this permit shall be tested 
in order to determine compliance with the emission limitations contained herein within sixty 
(60) days of achieving the maximum production rate, but in no event later than 180 days after 
initial start-up of the permitted source. The permittee shall notify the Department of the 
scheduled date of compliance testing at least fifteen (15) days in advance of such test. 
Compliance test results shall be submitted to the Department within thirty (30) days after the 
completed testing. The permittee shall provide: 

(a) Sampling ports adequate for applicable test methods 
(b) Safe sampling platforms 
(c) Safe access to sampling platforms 
(d) Utilities for sampling and testing equipment 

6. The equipment, control apparatus and emission monitoring equipment shall be operated within 
their design limitations and maintained in good condition at all times. 

7. If, for any reason, the permitted facility experiences an upset condition, the permittee shall 
report such to the Department in accordance with this General Condition. "Upset condition" is 
defined as those exceedances of emissions limitations lasting 30 or more minutes in the 
aggregate during a calendar day, unless otherwise specified in the permit or applicable 
regulation. The permittee shall notify the Department of an upset condition within 24 hours 
after the discovery of the upset. This may be done by: 

(a) Facsimile transmission (fax) of a completed Upset Condition Reporting Form (blank form 
is available from the Air Division - Compliance Section) to the Department; or 

(b) Telephone report, followed up by the mailing of the completed Upset Condition 
Reporting Form to the Department by the next business day. 

Failure by the permittee to report an upset condition in accordance with this General Condition 
shall constitute a violation of this permit. Compliance with this General Condition by the 
permittee does not constitute a waiver of the emission limitations ccntained in this permit. 

8. The permittee shall allow representatives of the Department upon the presentation of 
credentials: 

(a) To enter upon the permittee's premises, or other premises under the control of the 
permittee, where an air pollutant source is located or in which any records are 
required to be kept under the terms and conditions of this permit 

(b) To have access to and copy any records required to be kept under the terms and 
conditions of this permit, or the Act 

(c) To inspect any monitoring equipment or monitoring method required in this permit 
(d) To sample any emission of pollutants 
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(e) To perform an operation and maintenance inspection of the permitted source 

9. This permit is issued in reliance upon the statements and presentations made in the permit 
application. The Department has no responsibility for the adequacy or proper functioning of the 
equipment or control apparatus. 

10. This permit shall be subject to revocation or modification when, in the judgment of the Director, 
such revocation or modification shall become necessary to comply with the provisions of the Act, 
Code, or Plan, or if the permittee fails to pay the permit fee in accordance with Regulation 
No.9. 

11. This permit may be transferred. An applicant for a transfer shall submit a written request for 
transfer of the permit on a form provided by the Department and submit the disclosure statement 
required by Arkansas Code Annotated §8-1-106 at least thirty (30) days in advance of the proposed 
transfer date. The permit will be automatically transferred to the new permittee unless the 
director denies the request to transfer within thirty (30) days of the receipt of the disclosure 
statement. A transfer may be denied on the basis of the information revealed in the disclosure 
statement or other investigation or, if there is deliberate falsification or omission of 
relevant information. 

12. This permit shall be available for inspection on the premises where the control apparatus is 
located. 

Approved: 

3 

Arkansas Department of Pollution 
Control and Ecology 

Chief, Air Division 

Date November 1, 1996 



ARKANSAS DEPARTMENT OF POLLUTION CONTROL AND ECOLOGY 
DIVISION OF AIR POLLUTION CONTROL 

Summary Report Concerning Permit Application 

Submitted By: 

Contact Position: 
Telephone No.: 

CSN: 52-0013 

International Paper Company - Camden Mill 
1944 Adams Avenue 
Camden, Arkansas 71701 
Ouachita County 
Environmental Services Superintendent 
(501) 231-4321 Extension 251 

Permit No.: 725-AR-2 Date Issued: 11/1/96 

Submittal(s): June 23, 1994; June 27, 1994; July 7, 1994; January 19, 1995; May 17, 1995 

Summary 

International Paper Company- Camden Mill operates a paper mill approximately three miles south of 
Camden (Ouachita County). This facility is located just east of Highway 7 at 1944 Adams Avenue. A 
location map for this facility can be found in Attachment A of the permit. Permitted pollutants from the 
facility will be particulate matter (PM), nitrogen oxides (NOJ, sulfur dioxide (SO,), carbon monoxide 
(CO), volatile organic compounds (VOC), total reduced sulfur (TRS), and acetone. This facility is 
considered a major stationary source under Prevention of Significant Deterioration (PSD) regulations ( 40 
CFR 52.21); and is currently operating under air permits 725-AR-1, 990-A, 1239-A, and 1458-A. This 
permitting action seeks to consolidate all the above permits into one permit, and to permit existing 
emission sources which have previously been inadvertently omitted from permitting activities. Changes 
to the existing permit (725-AR-1) are: 

1. · Air permit 725-AR-2 will consolidate four currently active air permits into one air permit. These 
four permits are 725-AR-1, 990-A, 1239-A, and 1458-A. This permit (725-AR-2) will supersede 
and rescind permit numbers 725-AR-1, 990-A, 1239-A, and 1458-A. 

2. Revisions have been made to the specific conditions. 

3. Emissions at source numbers SN-01 through SN-16 have been revised. 

4. Source numbers SN-17 and SN-18 have been added to the permit. 

The Department granted permit number 990-A to International Paper on January 10, 1990, to authorize 
construction arid operation ofthe cogeneration turbine. An agreement was later reached to apply for a 
PSD permit for this cogeneration unit. This agreement was made to clarifY the meaning of the oxides of 
nitrogen (NOJ and carbon monoxide (CO) emission limits. This permit modification resolves any issues 
relating to PSD applicability and to move to a condition as if the PSD application had been submitted 
prior to construction of the cogeneration unit. Exhaust gases from the cogeneration system exist from 

Installation: Installed 
Control Equipment:$ N/A 
Reviewed By: Steven G. Burghart 
Applicable Regulation: Air Code, SIP, NSPS, PSD 
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Operation: Operating 
Total Project: $ N/A 

Approved By: Keith A. Michaels, P.E. 
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emission point SN-13. Sensible heat from the gas turbine exhaust are recovered in a down stream waste 
heat boiler. A duct burner is used to provide supplemental firing to ensure a stable supply of steam is 
provided by the waste heat boiler. The design and operation of the facility includes several measures to 
minimize emissions. These measures include (I) using natural gas as the sole fuel to power the gas 
turbine and the duct burner; and (2) injecting steam into the turbine combustor nozzles to lower the 
combustor flame temperature and, therefore, the NO, emissions. The existing cogeneration turbine is 
subject to Standards of Performance for Stationary Gas Turbines constructed after October 3, I 977 ( 40 
CFR 60, Subpart GG), and is subject to the emission limitation of I 50 pprnvd NO,. Additionally, the 
duct burner is subject to Standards of Performance for Industrial-Commercial-Institutional Steam 
Generating Units constructed after June 19, 1984 ( 40 CFR 60, Subpart Db). 

A PSD permit differs from other air permits in that the applicant is required to: 

Apply the "Best Available Control Technology" (BACT) for each pollutant subject to 
regulations under the Act for which the modification would result in a significant net 
emission increase. BACT is determined on a case-by-case basis for each source taking 
into account energy, environmental, and economic impacts as well as technical 
feasibility. 

Conduct an ambient air impact analysis in order to determine whether or not the 
allowable emissions from the proposed source, in conjunction with all other applicable 
emission increases or reductions, would cause or contribute to a violation of the 
applicable PSD increments and the National Ambient Air Quality Standards (NAAQS). 
As part of this analysis, the applicant may be required to submit ambient air quality 
monitoring data as part of the permit application or to demonstrate that the predicted 
ambient impact is so low that no monitoring data will be necessary. 

Best Available Control Technology Assessment 

The only emissions that are subject to PSD review are those ofNO, and CO. By limiting the hours of 
operation of the auxiliary power boilers, the decrease in their emissions ofPM10 offsets the PM10 

emissions from the cogeneration unit. Emissions of S02 and VOC remain insignificant without the 
corresponding offsets. Since NO, and CO emissions are significant, they are subject to PSD review. As 
such, a Best Available Control Technology (BACT) analysis for NO, and CO is required. 

BACT is defmed as an emission limitation based on the maximum degree of reduction of each pollutant 
subject to regulation which the administrative authority, on a case-by-case basis, taking into account 
energy, environmental and economic impacts, and other costs, determined is achievable. The BACT 
assessment (I) identifies alternative control methods, (2) considers the technical feasibility of each 
method, (3) ranks the technically feasible alternatives in terms of control effectiveness, ( 4) evaluates the 
economic, energy, and environmental aspects of technically feasible alternatives, and (5) identifies the 
control method considered BACT for each pollutant and source combination. 

NO, Control Technologies. NO, formation is a function of three main variables: fuel bound nitrogen in 
the fuel burned in the combustion chamber, combustion chamber flame temperature, and combustion 
chamber residence time. Conceptually, several types of NO, control technologies exist to control the 
formation of NO, at its source of formation. This can involve limiting the fuel bound nitrogen; lowering 
the flame temperature of the combustion chamber through wet injection, chamber design, and/or fuel to 
air ratios (combustion control); and decreasing the residence time of the fuel in the combustion chamber, 
usually through the design of the combustion device. 
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The other type of control technology involves reducing the NO, content of the combustion exhaust gases 
(post-combustion control). This can involve Selective Catalytic Reduction, Nonselective Catalytic 
Reduction, and Selective Noncatalytic Reduction. These control technologies can also be used in 
combination with the technologies that control NO, at its source formation. 

The Camden cogeneration unit currently controls the amount of NO, formed from fuel bound nitrogen by 
limiting the fuel for this unit to only natural gas. The flame temperature of the gas turbine combustion 
chamber is lowered, thereby reducing the amount ofNO, formed, by steam injection. Water injection is 
not used in the cogeneration unit. Also, the flame temperature of the downstream duct burner is 
controlled through the use of low NO, burners. The control options of wet injection for NO, reduction in 
the gas turbine, and the combustion control technologies built into the designs of the gas turbine and duct 
burner, represent the best control technology for this application. These options provide an affordable, 
energy efficient and environmentally acceptable alternative. Since these controls already exist for the 
cogeneration unit, no additional controls are proposed. 

CO Control Technologies. Carbon monoxide (CO) emissions in gas turbines arise from inefficient or 
incomplete combustion of fuel. There are three major factors which influence CO formation in gas 
turbines: firing temperature, combustion chamber residence time, and combustion mixing characteristics. 
BACT analysis will address CO control for the cogeneration unit (gas turbine and duct burners). The 
control of CO emission from the cogeneration unit involves oxidizing the CO to a less noxious pollutant, 
carbon dioxide (COJ. The options currently available to reduce the CO emissions, based on their CO 
removal efficiency, are (I) Thermal Oxidation, and (2) Catalytic Oxidation. 

Since CO emissions in gas turbines arise from inefficient or incomplete combustion of fuel, there are 
three major factors which influence CO formation in gas turbines: firing temperature, combustion 
chamber residence time, and combustor mixing characteristics. By increasing the combustion chamber 
and residence time, the rate of CO conversion to C02 increases, thereby reducing CO emissions. 
However, by increasing the combustion temperature and residence time, NO, emissions increase. Thus a 
dichotomy exists between CO and NO, control at their source of formation. By reducing the rate of 
formation of one, the rate of formation of the other increases. Since NO, is of greater concern from the 
point of ambient air quality and ozone formation, it is not considered environmentally acceptable to lower 
the CO emissions at the expense of further NO, emissions. 

International Paper also considers the duct burner to act as a thermal oxidizer to control or minimize CO 
emissions. The temperature of the exhaust gas is raised· to 1560 °F, which is near the range of thermal 
oxidation of CO and C02• No additional CO controls are proposed. 

Ambient Air Quality Analysis 

All pollutants subject to PSD regulations were modeled and the predicted maximum concentrations were 
below the significance levels. Also, these pollutants resulted in concentrations well below the de minimis 
levels for preconstruction monitoring. As a result of this modeling analysis, no further modeling was 
performed. Results of the modeling can be found in the following table: 

6 



International Paper Company - Camden Mill 
Permit No.: 725-AR-2 
CSN: 52-0013 

Pollutant 

NOX 

co 

Averaging 
Period 

Annual 

I Hour 

8Hour 

Maximum NAAQS 
Concentratio (ug/m3) 

n 
(ugtm3) 

29 100 

1863 40,000 

686 10,000 

Additional impact analysis indicated that there will be no construction and growth impacts associated 
with the scope of the proposed modification. Nor is any significant adverse impact on soil or vegetation 
anticipated due to the proposed plant modification. Furthermore, it is unlikely that emissions from the 
mill will have any measurable impact on the nearest Class I area which is well over 250 km from the mill. 

Process Description 

The Camden Mill is the first mill built in the south by International Paper Company and the frrst paper 
mill built in Arkansas. Operation of the mill began in February 1928. This mill uses the Kraft process to 
convert wood chips to cellulose fiber. Fourdrinier paper machines then convert the fiber into unbleached 
Kraft paper. The mill produces up to 890 air dry tons per day of unbleached Kraft pulp and up to 900 
tons per day of unbleached Kraft paper. 

The Camden Mill wood-yard receives approximately one thousand cords of round-wood per day and 
approximately 625 cords per day of wood chips from area sawmills. Round-wood is debarked using two 
barking drums that tumble the logs. This removes the bark as the logs rub against each other and against 
the sides of the drums. Bark from the barking drums goes to a boiler (SN-01) and is burned to generate 
steam for mill process. 

Debarked logs then go to two chippers. Each chipper has 12 rotating koife blades that quickly reduce the 
logs to chips. Chips then go to a screening process. Oversized chips return to the chipper. Sawdust from 
this process will bum with the bark at the boiler. Chips from area sawmills go to a separate screening 
process. Screened chips then go to silos for storage. 

A belt conveyor transfers chips to the Kamyr Continuous Digester as needed. This continuous digester 
replaced batch digesters in 1963. The digester dissolves lignin from the wood chips using a solution of 
sodium hydroxide and sodium sulfide. This cooking process dissolves lignin, the compound holding the 
cellulose fibers together, releasing the fibers. Fibers then flow through a washing and screening process. 
This process removes spent cooking liquor from the fiber as it passes over vacuum drum washers. 
Partially cooked chips and koots are removed in pressure screens, ground up and returned to the process . 

. Spent cooking liquor is pumped to a multiple effect evaporator system and concentrated to approximately 
50 percent solids. Sulfides remaining in the liquor are then converted to thiosulfate by passing air 
through the concentrated liquor. (black liquor oxidation). Organics in the spent cooking liquor are then 
burned in recovery boilers (SN-04, SN-05, and SN-06) to prodnce steam for mill processes and to recover 
the inorganic chemicals for reprocessing. 

Inorganic chemicals leave the recovery boilers as a solution of sodium carbonate and sodium sulfide 
called green liquor. Green liquor is reacted with calcium oxide (lime) from the lime kiln and is converted 

7 



International Paper Company - Camden Mill 
Permit No.: 725-AR-2 
CSN: 52-0013 

back to cooking liquor (white liquor). This reaction also produces calcium carbonate (lime mud) which is 
then burned in the lime kiln (SN-03) to convert it back to calcium oxide. 

Unbleached cellulose fiber from the pulping operation is stored in large tanks and pumped to the paper 
making area as needed. The fiber then goes through a brushing and cutting action called refining and has 
various chemicals added, depending on the type of paper. The fiber, suspended in water, is then put 
through a centrifugal cleaning process, then pumped to one of three paper machines where it flows out 
onto amoving wire belt. Speed of the wire and the flow of fiber onto the wire determines the weight of 
the paper being made. Paper is made in a variety of weights, colors and fmishes. 

The Camden Mill added a recycling plant in 1991 that can process up to 300 tons per day of reclaimable 
fiber. This reclaimable fiber comes from old newspaper, office waste, computer printout, laser print, and 
bag plant clippings/waste. Recycled water is used to repulp and transport the reclaimed fiber. 

The mill uses approximately 8.5 million gallons of water per day and treats wastewater through primary 
clarification and an aeration stabilization basin (SN-16) followed by a polishing pond. 

The facility also includes a multiwall bag plant (SN-17) added in 1933. This plant manufactures multi
ply paper bags. Some end uses of these bags are for fertilizer, lime, cement, dog food, sugar, yard waste, 
and inflatable bags to secure freight. This plant also produces its own polyethylene film from pellets to 
serve as an inner ply in some types of bags. 

The Camden Mill operates three liquor/gas-fired recovery boilers, two gas-fired power boilers, one 
barklgas-frred boiler, one gas/oil-frred lime kiln, and one co-generation system that includes a gas-frred 
turbine and a heat recovery boiler with duct burners. Also, the plant has approximately 160 tanks and 
chests with capacities greater than I 000 gallons. Control equipment to limit emissions from the mill to 
the air follows: 

I. three electrostatic precipitators 
2. seven scrubbers 
3. one NOx control system 
4: one black liquor oxidation system 
5. one NCG incinerator with scrubber and backup flare. 

Monitoring devices for pollution control equipment include the following equipment: 

I. five TRS continuous emission monitors for the recovery boilers and lime kiln 
2. one NO. and CO continuous emission monitor for the co-generation facility 
3. five pressure drop and flow recorders for the scrubbers 
4. two thermocouples for the NCG incinerator and flare 
5. one water to fuel ratio monitor for the co-generation facility. 

International Paper Company is currently subject to regulation under the Arkansas Air Pollution Control 
Code (Air Code), the Arkansas State Implementation Plan for Air Pollution Control (SIP), New Source 
Peiformance Standards (NSPS), and Prevention of Significant Deterioration (PSD). Opacity limits are 
based on the State hnplementation Plan (SIP), Regulation No. 19. A complete list of emission points and 
their limits can be found in Table I (Allowable Emission Rates) of the permit. A plot plan showing the 
location of all the sources at the facility can be found in Attachment B of this permit. Specific conditions 
for this permit can be found on the following page. 
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Specific Conditions 

I. TABLEIREQUIREMENTS 

a. Emissions shall not exceed the limits set forth in Table I of this permit. 

b. Visible emissions shall not exceed the opacity limits set forth in Table I of this permit. 
Visible emission limits are based on the State Implementation Plan (SIP), Regulation No. 
19. 

2. REPORTING REQUIREMENTS FOR PLANNED CHANGES: Pursuant to the State 
Implementation Plan (SIP), Regulation No. 19, no person shall cause or allow the construction or 
modification of equipment at a stationary source without first obtaining a permit from ADPC&E. 
Additionally, the permittee shall not install, construct, or operate any new source of emissions 
without prior written approval from this Department. Installation, construction, or operation of any 
new source of emissions without prior written approval shall be a violation of this permit. This 
condition does not apply to minor permit modifications as defmed by the SIP. 

3. POLLUTION CONTROL EQUIPMENT REQUIREMENTS: All equipment and associated 
control devices shall be operated within design specifications as described in the permit 
application. Specific operating conditions for each type of pollution control device used at the 
facility are as follows; 

a. Scrubbers. Scrubbers associated with this plant shall be maintained and operated in 
serviceable condition as prescribed by the manufacturer during operation of this plant. 
Scrubbers shall be inspected as necessary to assure that each is in good working 
condition. 

b. Electrostatic Precipitators. Electrostatic precipitators (ESPs) at this facility shall be 
operated and maintained in serviceable condition. ESPs shall not be bypassed during 
required maintenance. That is, uncontrolled emissions from the boilers shall not be 
vented to the atmosphere. In the event that a boiler is not shut down during ESP 
maintenance, one side of the ESP shall be isolated. During such times, boiler operation 
shall be limited to the following: 

Source Percentage of 
Number Full Service Load Rating 

SN-04 50 
SN-05 50 
SN-06* 0 

.. *SN-06 does not have the capab1hty of diVerting flue gas to one s1de oflts precipitator. 

The permittee shall notifY ADPC&E within 24 hours of any maintenance which requires 
one side being removed from service. During this operation, the permittee shall comply 
with the particulate limit set forth in Table I of the permit. 

c. Incinerator. A non-condensible gas (NCG) incinerator (SN-12) shall control emissions 
frc:n the multiple effect evaporator (MEE) system at all times. The MEE system is 

9 



International Paper Company - Camden Mill 
Permit No.: 725-AR-2 
CSN: 52-0013 

subject to the federal New Source Performance Standards (NSPS), Subpart BB -
Standards of Performance for Kraft Pulp Mills (see Attachment C). Pursuant to 40 CFR 
60.283(a)(1 )(iii), the permittee shall combust gases in this incinerator at a minimum of 
1200 degrees Fahrenheit for at least 0.5 seconds. A back -up flare for the NCG 
incinerator (SN-14) exists for emergency use only when the incinerator is inoperable. 
Simultaneous operation of the backup flare (SN-14) with the NCG incinerator (SN-12) 
may be necessary during periods of operating problems with the NCG incinerator. 
Simultaneous operation may occur up to 1500 hours per year. This is necessary to 
prevent venting of non-condensible gases. Under no condition shall non-condensible 
gases be vented to the atmosphere. Venting of non-condensible gases shall be a violation 
of this permit according to Section 111(d) of the Clean Air Act and Section 19.8(b) of 
Regulation No. 19 (Arkansas State Implementation Plan for Air Pollution Control). 

d. Low NOx Burners. Steam injection and low NO, burners at the cogeneration unit (SN-
13) exist for the control of NO, emissions. This control device shall be in operation at all 
times. 

4. NATURAL GAS USAGE: Only pipeline quality natural gas shall be used to fuel the following 
sources: SN-01, SN-03, SN-04, SN-05, SN-06, SN-10, SN-11, SN-12, and SN-13. Natural gas 
usage at SN-01, SN-03, SN-04, SN-05, and SN-06 is for supplemental purposes only. Natural gas 
usage shall not exceed a total of 11,810,480,000 ff/yr during any consecutive 12 month period. 
Monthly records of total natural·gas usage shall be maintained on site and made available for 
inspection by Air Division personnel upon request. These records shall be updated by the end of 
the month following the month for which the records pertain. A summary of the natural gas usages 
at the facility is given in the following table: 

Source Heatlnput Source Heat Input 
Number (ft'lhr) Number (ft'!hr) 

01 160,000 10 200,000 
03 65,000 11 200,000 . 

04 175,000 12 26,500 
05 175,000 13 589,000 
on 440000 

5. FUEL OIL USAGE: Fuel oil may be burned in the lime kiln (SN-03) at any time. Fuel oil usage 
at SN-03 shall not exceed a total of 4,380,000 gallons per year during any consecutive 12 month 
period. Monthly records· of fuel oil usage at this source shall be maintained on site and made 
available for inspection by Air Division personnel upon request. These records shall be updated by 
the end of the month following the month for which these records pertain. 

Also, No.6 fuel oil shall be used at SN-01, SN-04, SN-05, and SN-06 as a standby source of 
energy during natural gas curtailments and to test the oil burning capability of the equipment. 
The permittee shall maintain daily records of No. 6 fuel oil usage which shall not exceed 167,600 
gallons during any calendar year (i.e., January- December). Records shall be made available to 
Department personnel upon request. 

Sulfur content of the fuel oil shall not exceed 3 percent sulfur by weight. Sulfur content shall be 
verified by testing or by vendor's written guarantee for each shipment (order) of fuel oil received at 
this site. The permittee shall maintain a record of each fuel order and the associated sulfur content. 
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This record shall be updated with each order and shall be made available to Department personnel 
upon request. 

Before using fuel oil at this site, the permittee shall notifY the local ADPC&E air inspector of the 
estimated start up time. The local air inspector for District 7 is at the Department's field office in El 
Dorado. The inspector's telephone number is (501) 862-5941. 

6. VOLATILE ORGANIC COMPOUND (VOC) EMISSION REQUIREMENTS 

a. The permittee shall not exceed 3.0 tons ofVOC per month as calculated on a 12 month 
rolling average at SN-17. The twelve month rolling average shall be calculated by 
summing the total VOC emissions from source number SN-17 for the previous 12 
months and then dividing by twelve. The permittee shall maintain these records which 
can be used by the Department, for enforcement purposes, to determine compliance with 
this condition. 

b. The permittee shall submit an annual VOC usage report to the Department. These reports 
shall be comprised of the 12 monthly usage reports of each compound used to determine 
compliance with the rolling average each month. These reports shall be submitted to the 
Department every six months. The first report shall be due one year after the issuance of 
this permit and. every six months thereafter. Reports shall be submitted to the following 
address: 

Arkansas Department of Pollution Control and Ecology 
Air Division 
ATTN: Compliance Inspector Supervisor 
P.O. Box 8913 
Little Rock, Arkansas 72219 

c. No inks, varnishes, or additives for the printing process at this facility shall exceed 6.54 
pounds per gallon. The permittee shall maintain Material Safety Data Sheets (MSDS) ·on 
site which demonstrate compliance with this condition. This information shall be made 
available upon request. 

d. The permittee shall not emit any hazardous air pollutant from source number SN-17 other 
than glycol ether, methanol, and triethylamine. 

e. The permittee shall not use inks, varnishes, or additives for the printing process 
containing ,,.me than 45 p~rcent glycol ether by weight. 

f. The permittee shall not use inks, varnishes, or additives for the printing process 
containing more than 7 percent methanol by weight. 

g. The permittee shall not use inks, varnishes, or additives for the printing process 
containing more than 2 percent triethylamine by weight. 

h. MSDS' s for all inks, varnishes, and additives for the printing process shall be maintained 
on site, used to demonstrate compliance with this condition and made available to 
Department personnel upon request. 

11 
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7. BARK/GAS BOILER REQUIREMENTS: This boiler (SN-0 I), which has a heat input capacity 
of225 x 106 BTU/hr, was installed prior to June 19, 1984; therefore, NSPS found in 40 CFR 
60.40b (Subpart Db- Standards of Performance for Industrial-Commercial-Institutional Steam 
Generating Units) do not apply. Fuel usage will consist of bark, waste wood, (e.g., sawdust, billet 
ends, and hardwood pallets), and natural gas (as needed). Note that sawdust used for fuel may 
contain small amounts of absorbed fuel oil. Also, small amounts of waste paper (less than 0.1 
percent of the total feed) may be burned. A small amount oflubricating oil will be incidentally 
burned as it contacts bark moving through the conveyor system. Steam production shall not exceed 
1,314,000,000 lbs per year (I 09,500,000 lbs per month). Monthly records of steam production 
shall be maintained on site and made available for inspection by Air Division personnel upon 
request. 

8. MULTIPLE EFFECT EVAPORATOR (MEE) SYSTEM: The multiple effect evaporator 
(MEE) system is subject to the NSPS found in 40 CFR 60.280, Subpart BB- Standards of 
Performance for Kraft Pulp Mills (see Attachment C). The permittee shall restrict the frring rate of 
the black liquor solids (BLS) in the recovery furnaces to a level below 496,382 tons for any 12 
month contiguous period (12 month rolling total). Annual production/use rates for the recovery 
boilers and the smelt dissolving tanks are bubbled and may not exceed 496,382 tons bls/12 months 
(330,921 tons air dried pulp@ 1.5 tons bls/ton air dry pulp). Annual maximum production/use to 
and tons/yr for the recovery boilers and in the allowable summary sheet were artificially prorated 
for spreadsheet purposes, The recovery boilers and smelt dissolving tanks may be operated in any 
combination so long as the annual BLS frring limit is not exceeded. Exceeding this rate shall be 
considered a violation ofPSD regulations. 

BLS frring rate shall be calculated by measuring the flow of strong black liquor (just prior to the 
recovery furnace guns) and multiplying this flow by the measured weight concentration of solids in 
the strong black liquor (measured at the flow meter(s)). The weight concentrations shall be 
measured at least once per month, and the flow meters shall be read at least once per month. 

The permittee shall keep ·monthly records (monthly flow meter readings and concentration 
measurements) on the amount ofBLS burned in the recovery boilers, and shall be responsible for 
preventing the above stated maximum frring rate from being exceeded. The permittee shall notify 
this office immediately if it violates the above stated maximum frring capacity. 

An annual report listing the amount (monthly and annual) ofBLS burned during the previous 
calendar year (January I through December 31) shall be due on February I of the following year. 
This report shall be signed as being accurate by a corporate officer and shall be considered legally 
binding. 

9. AUXILlARY POWER BOILERS: Power boiler No. I (SN-1 0) will operate on a continuous 
basis using natural gas throughout the year to stabilize steam pressure variability for the mill. 
Power boiler No. 2 (SN-11) will only operate for a total of six weeks per year (I 008 hrs/yr). 
Additionally, each of the power boilers can utilize No. 6 fuel oil for 48 hours per year to ensure 
their operability during natural gas shortages. Hours of operation for power boiler No. 2 (SN-11) 
shall not exceed I 008 hours per year during any consecutive 12 month period. Monthly sunrrnaries 
of power boiler No. 2 (SN-11) hours of operation shall be maintained on site and made available 
for inspection by Air Division personnel upon request. These records shall be updated by the fifth 
day of the month following the month for which the records pertain. 

12 
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Also, the permittee shall continue to maintain a separate strip chart recorder measuring the gas flow 
in standard cubic feet (SCF), or multiples of SCF, of natural gas going to each power boiler. 
Recorders shall be inspected and adjusted as necessary once each 12 hours. The strip chart shall 
also indicate the date and time in addition tu the gas flow. Strip charts shall be maintained on site , 
for a minimum of two years and shall be made available for Department inspection upon request. 

I 0. COGENERATION UNIT REQUIREMENTS: The gas turbine cogeneration unit (SN-13) shall 
be subject to the federal New Source Performance Standards (NSPS), Subpart GG - Standards of 
Performance for Stationary Gas Turbines (see Attachment D). In addition to the continuous 
monitoring systems defmed in 40 CFR 60.334(a), the permittee shall operate continuous emission 
monitors for NOx and CO. The permittee shall maintain information relevant to this Subpart and 
make them available for inspection to verify compliance. 

Only natural gas shall be used as a fuel for the gas turbine and waste heat boiler (duct burner). 
Maximum natural gas usage for the gas turbine and waste heat boiler shall not exceed 351 
MSCF/hr and 238 MSCF/hr, respectively. The permittee shall continue to maintain a separate strip 
chart recorder measuring the gas going to the gas turbine and to the waste heat boiler. Recorders 
shall be inspected and adjusted as necessary once each 12 hours. The strip chart shall also indicate 
the date and time in addition to the gas flow. Strip charts shall be maintained on site for a 
minimum of two years and shall be made available for Department inspection upon request. 

The permittee shall continue to submit a written report to the Department (Air Division, Attention: 
Enforcement Coordinator) which gives a quarterly report of the gas usage, total hours of operation, 
and NOx and CO emitted. NOx and CO shall be reported as an annual rolling average. 
Calculations used to determine the rolling average shall be included in this report. 

II. ANNUAL COMPLIANCE TESTING: The permittee shall perform armual compliance testing 
on the sources listed below. Compliance tests will be run while equipment is being operated at 
least at 90 percent of its maximum permitted hourly operating capacity. Testing dates shall be 
coordinated with the Compliance Section Manager in advance. A report containing the results of 
testing and the actual operating conditions during testing shall be forwarded to the Air Division -
Compliance Section Manager. This report shall be due no later than January I of the following 
year. Results of testing may be used by the Department in setting a baseline level of those 
emission sources, or for enforcement purposes. 

13 
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Source 

SN-01 

SN-02 

SN-03 

SN-04 & SN-05 

SN-06 

SN-07 

SN-08 

SN-09 

Pollutant 

PM10 

co 

PM10 

PM10 

PM10 

so, 
co 

PM10 

so, 
co 

PM10 

TRS 

PM10 

TRS 

PM10 

TRS 

EPA Test Method Number 

5,201,or201A* 
10 

5,201,or201A* 

5,201,or201A* 

5,201,or201A* 
6C 
10 

5, 201, or 201A* 
6C 
10 

5,201,or201A* 
16 

5,201,or201A* 
16 

5, 201, or 201A* 
16 

*Note: The use ofEPA Method 5 assumes that all parttculate etnJsstons are PM10• The facility 
may elect to use PM10 testing methods 20 I or 20 lA. 

12. CONTINUOUS EMISSION MONITOR SYSTEMS (CEMS): The permittee shall continue to 
calibrate, maintain, and operate a monitoring devise that continuously monitors and records for 
specific pollutants at the following sources: 

Source Pollutant 

SN-03 TRS 
SN-04 & SN-05 TRS 

SN-06 TRS 
SN-13 NO &CO 

Each continuous emission monitoring system (CEMS) required by this permit shall comply with 
the CEMS Standards set forth in Attachment E of this permit. Each alternate continuous 
monitoring or parametric modeling system which is operated by the permittee shall comply with 
the protocol which has been approved by the Department. 

The permittee shall provide reporting from the CEMS in parts per million (ppm) and also in pounds 
per hour (lbslhr). The facility shall indicate the methodology used to determine the lbslhr figure 
(based on gas flow rates from the most recent compliance test for each source) in the required 
reporting. Both ppm and lbs/hr shall be used for compliance purposes. However, TRS 
concentration and lbslhr emission limits will be calculated and reported as 12 hour averages for 
compliance purposes. TRS pounds per hour will be determined using the 12 hour average 
concentration and the gas flow rate from the most recent compliance test for each source. 
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SN Description 

OIA Bark/Gas Boiler 
(Natural Gas) 

OIB Bark/Gas Boiler' 
(Fuel Oil) 

02 Slaker Vent Scrubber' 

03 Lime Kiln Scrubber'·' 

04A Recovery Boiler No. lA West'·' 
(Natural Gas) 

TABLEI-ALLOWABLEEMISSIONRATES 

Hours of Control Emission Rate 
Operation 

lb/hr tpy 

24 hours/day Scrubber 75.0 328.5 
7 days/week 110 482 

52 weeks/year 3.8 16.6 
619 2711 
28.0 122.6 . 

24 hours/day Scrubber 46 0.4 
7 days/week 101 0.8 
16 hours/year 283 2.3 

8 0.1 
1.1 0.1 

24 hours/day Scrubber 20.0 87.6 
7 days/week 

52 weeks/year 

24 hours/day Scrubber 70.0 306.6 
7 days/week 44.8 196 

52 weeks/year 17.4 76.3 
35.0 153.3 
11.2 49.0 
7.4 32.6 

24 hours/day ESP 100 438 
7 days/week 96 200 

52 weeks/year 131.3 575 
206.3 903.4 
36.6 160.1 
15.9 69.9 

.>.at< 

Page 15 of the Permit 

Pollutant' · Regulation %Opacity 

PM SIP 20 
NOX SIP 
so, SIP 
co SIP 
voc SIP 

PM SIP 20 
NOX SIP 
so, SIP 
co SIP 
voc SIP 

PM SIP 20 

PM SIP 20 
NOX SIP 
so, SIP 
co SIP 

voc SIP 
TRS SIP 

PM SIP 40 
NOX SIP 
so, SIP 
co SIP 
voc SIP 
TRS SIP 
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SN Description 

04B Recovery Boiler No. lA West'-' 
(Fuel Oil) 

05A Recovery Boiler No. IB East'-' 
(Natural Gas) 

05B Recovery Boiler No. IB East'·' 
(Fuel Oil) 

06A Recovery Boiler No. 2 and No. 3"' 
(Natural Gas) 

06B Recovery Boiler No. 2 and No. 3"' 
(Fuel Oil) 

----

TABLE I- ALLOWABLE EMISSION RATES 

Hours of Control Emission Rate 
Operation 

lblhr tpy 

24 hours/day ESP 43 0.4 
7 days/week 94 0.8 
16 hours/year 659 5.3 

7 0.1 
1.1 0.1 

15.9 0.4 

24 hours/day ESP 100 438 
7 days/week 96 200 

52 weeks/year 131.3 575 
206.3 903.4 
36.6 160.1 
15.9 69.9 

24 hours/day ESP 43 0.4 
7 days/week 94 0.8 
16 hours/year 659 5.3 

7 0.1 
1.1 0.1 

15.9 0.4 

24 hours/day ESP 70.0 306.6 
7 days/week 242 700 

52 weeks/year 240.6 1054 
454 1988 
67.0 294 
37.2 163 

24 hours/day ESP 99 0.8 
7 days/week 214 1.7 
16 hours/year 1507 12.1 

16 0.1 
2.4 0.1 
37.2 0.9 

:. .. 

Page 16 ofthe Permit 

Pollutant' Regulation %Opacity 

PM SIP 40 
NO, SIP 
so, SIP 
co SIP 

0 voc SIP 
TRS SIP 

PM SIP 40 
NO, SIP 
so, SIP 
co SIP 
voc SIP 
TRS SIP 

PM SIP 40 
NO, SIP 
so, SIP 
co SIP 
voc SIP 
TRS SIP 

PM SIP 20 
NO, SIP 
so, SIP 
co SIP 
voc SIP 
TRS SIP 

PM SIP 20 
NO, SIP 
so, SIP 
co SIP 
voc SIP 
TRS SIP 
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------

TABLE I- ALLOWABLE EMISSION RATES 

SN Description Hours of Control Emission Rate 
Operation 

lb/hr tpy 

07 Recovery Smelt Dissolving Tank No. I ~s 24 hours/day Scrubber 25.0 110 
7 days/week 12.9 56.7 

52 weeks/year 7.5 32.9 
6.0 26.3 
1.5 6.6 

08 Recovery Smelt Dissolving Tank No.2~' 24 hours/day Scrubber 40.0 175.2 
7 days/week 6.1 26.8 

52 weeks/year 3.6 15.5 
2.9 12.7 
0.7 3.1 

09 Recovery Smelt Dissolving Tank No. 3" 24 hours/day Scrubber 40.0 175.2 
7 days/week 5.5 24.2 

52 weeks/year 3.2 14.0 
2.6 11.2 
0.6 2.7 

10 Auxiliary Power Boiler No. 16 24 hours/day None 5.3 23.2 
(Natural Gas) 7 days/week 36.2 158.6 

52 weeks/year 0.1 0.6 
3.5 15.3 
0.3 1.3 

11 Auxiliary Power Boiler No. 26 24 hours/day None 3.6 1.8 
(Natural Gas) 7 days/week 38.4 19.3 

1008 hrs/yr 0.1 0.1 
3.7 1.9 
0.3 0.1 

•• 

Page 17 of the Permit 

Pollutant' Regulation %Opacity 

PM SIP 20 
NO, SIP 
so, SIP 
voc SIP 
TRS SIP 

PM SIP 20 
NO, SIP 
so, SIP 
voc SIP 
TRS SIP 

PM SIP 20 
NO, SIP 
so, SIP 
voc SIP 
TRS SIP 

PM SIP 40 
NO, SIP 
so, SIP 
co SIP 
voc SIP 

PM SIP 40 
NO, SIP 
so, SIP 
co SIP 
voc SIP 
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SN Description 

12 Non-Condensible Gas (NCG) Incinerator 
(Natural Gas) 

13 Cogeneration Unit 

14 Back-Up Flare for NCG Incinerator 

15 Brown Stock Washers Non-Point Source 

16 Aeration Stabilization Basin and Process 
Sewer Non-Point Sources 

17 Fugitive Emissions from Four (4) Printing 
Presses7 

18 Black Liquor Oxidation Tank Vent 

Page 18 of the Permit 

TABLE I- ALLOWABLE EMISSION RATES 

Honrsof Control Emission Rate Pollutant' Regulation %Opacity 
Operation 

lb/hr tpy 

24 hours/day Incinerator 0.2 0.9 PM SIP 20 
7 days/week and· 7.3 32.1 NO, SIP 

52 weeks/year Scrubber 0.9 4.1 so, SIP 
9.4 41.1 co SIP 
0.3 1.5 voc SIP 
0.1 0.1 TRS SIP,NSPS 

24 hours/day Stearn 5.6 24.6 PM SIP,NSPS 10 
7 days/week Injection 93.3 408.8 NO, S,P,N 

52 weeks/year and 0.4 1.5 so, SIP,NSPS 
Low NO, 51.6 226.2 co S,P,N 
Burners 2.8 12.1 voc SIP, NSPS 

24 hours/day EMERGENCY USE ONLY WHEN NCG INCINERATOR IS 
7 days/week INOPERABLE. THAT IS, DURING PERIODS OF OPERATING 

52 weeks/year PROBLEMS. 

24 hours/day None 10.0 43.8 voc SIP 10 
7 days/week 

52 weeks/year 

24 hours/day None 10.0 43.8 voc SIP N/A 
7 days/week 

52 weeks/year 

24 hours/day None 15.0 30.0 voc SIP N/A 
7 days/week 

52 weeks/year 

24 hours/day None 116 348 VOC SIP 10 
7 days/week 25.0 75.0 TRS SIP 

'I? 1 0 10 A STJ> 
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SN 

' 

4 

' 
7 

TABLE I- ALLOWABLE EMISSION RATES 

Description Hours of Control Emission Rate Pollutant' Regulation %Opacity 
Operation 

lblhr tpy 

Total Emissions 785.7 2418.2 PM 
1291.5 2508.6 NO. 
3648.2 2396.6 so, 
1656.8 6944.0 co 
351.3 1317.0 voc 
173.4 424.5 TRS 

1.0 3.0 Acetone 

Hazardous Air Pollutant (HAPs) Emissions' 11.0 3.0 Glycol 
Ether 

3.0 10.0 Methanol 
1.0 1.0 Triethyl-

amine 

Note: PM= particulate matter; NO,= nitrogen oxides; SO,= sulfur dioxide; CO= carbon monoxide; VOC =volatile organic compounds; TRS 
= total reduced sulfur 
See Specific Condition No. II, page 13 of the permit. 
Pursuant to Section 19 .8( d)(l )(i) of the SIP (Regulation No. 19), the maximum TRS emissions from each lime kiln shall not exceed 40 ppm, 
measured as H,S on a dry basis and a 12 hour average, corrected to I 0 percent volume oxygen. 
Pursuant to Section 19.8(d){l){i) of the SIP (Regulation No. 19), the maximum TRS emissions from each recovery furnace shall not exceed 40 
ppm, measured as H,S on a dry basis and a 12 hour average, corrected to 8 percent volume oxygen. 
Pursuant to Section 19.8(d){l){i) of the SIP (Regulation No. 19), the maximum TRS emissions from each smelt dissolving tank shall not exceed 
0.0168 glkg, measured as grams H,Sikg black liquor solids on a 12 hour average. 
See Specific Condition No. 9, page 12 of the permit. 
See Specific Condition No.6, page II of the permit. 
Emissions for HAPs have been listed separately· for Department use only. These emissions are included in the total emissions for VOCs. 
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Subpart DB-Standards of Performance for Kraft Pulp Mills 

§ 60.280 Applicability and designation of affected facility. 

(a) The provisions of this subpart are applicable to the following 
affected facilities in kraft pulp mills: Digester system, brown 
stock washer system, multiple-effect evaporator system, recovery 
furnace, smelt dissolving tank, lime kiln, and condensate stripper 
system. In pulp mills where kraft pulping is combined with 
neutral sulfite semichemical pulping, the provisions of this 
subpart are applicable when any portion of the material charged to 
an affected facility is produced by the kraft pulping operation. 
(b) Except as noted in§ 60.283(a)(I)(iv), any facility under 

paragraph (a) of this section that commences construction or 
modification after September 24, 1976, is subject to the 
requirements of this subpart. 

[51 FR 18544, May 20, 1986] 

§ 60.281 Definitions. 

As used in this subpart, all tenns not defined herein shall have 
the same meaning given them in the Act and in subpart A. 

(a) Kraft pulp mill means any stationary source which produces 
pulp from wood by cooking (digesting) wood chips in a water 
solution of sodium hydroxide and sodium sulfide (white liquor) at 
high temperature and pressure. Regeneration of the cooking 
chemicals through a recovery process is also considered part of 
the kraft pulp mill. 

(b) Neutral sulfite semi chemical pulping operation means any 
operation in which pulp is produced from wood by cooking 
(digesting) wood chips in a solution of sodium sulfite and sodium 
bicarbonate, 
followed by mechanical defibrating (grinding). 

(c) Total reduced sulfur (fRS) means the sum of the sulfur 
compounds hydrogen sulfide, methyl mercaptan, dimethyl sulfide, 
and dimethyl disulfide, that are released during the kraft pulping 
operation and measured by Reference Method 16. 

(d) Digester system means each continuous digester or each 
batch digester used for the cooking of wood in white liquor, and 
associated flash tank(s), below tank(s), chip steamer(s), and 
condenser(s). 
(e) Brown stock washer system means brown stock washers and 

associated knotters, vacuum pumps, and filtrate tanks used to 
wash the pulp fo1lowing the digestion system. Diffusion washers 
are excluded from this definition. 
(f) Multiple-effect evaporator system means the multiple-effect 

evaporators and associated condenser(s) and hotwell(s) used to 
concentrate the spent cooking liquid that is separated from the 
pulp (black liquor). 
(g) Black liquor oxidation system means the vessels used to 

oxidize, with air or oxygen, the black liquor, and associated 
storage tank(s). 

(h) Recovery furnace means either a straight kraft recovery 
furnace or a cross recovery furnace, and includes the direct
contact evaporator for a direct-contact furnace. 
(i) Straight kraft recovery furnace means a furnace used to 

recover chemicals consisting primarily of sodium and sulfur 
compounds by burning black liquor which on a quarterly basis 
contains 7 weight percent or less of the total pulp solids from the 
neutral sulfite semichemical process or has green liquor sulfidity 
of28 percent or less. 

G) Cross recovery furnace means a furnace used to recover 
chemicals consisting primarily of sodium and sulfur compounds 
by burning black liquor which on a quarterly basis contains more 
than 7 weight percent of the total pulp solids from the neutral 
sulfite semichemical process and has a green liquor sulfidity of 

more than 28 percent 
(k) Black liquor solids means the dry weight of the solids which 

enter the recovery furnace in the black liquor. 
(l) Green liquor sulfidity means the sulfidity of the liquor which 

leaves the smelt dissolving tank. 
(m) Smelt dissolving tank means a vessel used for dissolving the 

smelt collected from the recovery furnace. 
(n) Lime kiln means a unit used to calcine lime mud, which 

consists primarily of calcium carbonate, into quicklime, which is 
calcium oxide. 

(o) Condensate stripper system means a column, and associated 
condensers, used to strip, with air or steam, TRS compounds from 
condensate streams from various processes within a kraft pulp 
mill. 

[43 FR 7572, Feb. 23, 1978, as amended at 51 FR 18544, May 20, 
1986] 

§ 60.282 Standard for particulate matter. 

(a) On and after the date on which the perfonnance test required 
to be conducted by§ 60.8 is completed, no owner or operator 
subject to the provisions of this subpart shall cause to be 
discharged into the atmosphere: 

(1) From any recovery furnace any gases which: 
(i) Contain particulate matter in excess ofO.IO g/dscm (0.044 

gr/dscf) corrected to 8 percent oxygen. 
(ii) Exhibit 35 percent opacity or greater. 
(2) From any smelt dissolving tank any gases which contain 

particulate matter in excess of 0.1 glk:g black liquor Solids (dry 
weight)[0.2lb/ton black liquor solids (dry weight)]. 

(3) From any lime kiln any gases which contain particulate 
matter in excess of: 

(i) 0.15 g/dscm (0.067 gr/dscf) corrected to 10 percent oxygen, 
when gaseous fossil fuel is burned. 
(ii) 0.30 g/dscm (0.13 gr/dscf) corrected to 10 percent oxygen, 

when liquid fossil fuel is burned. 

[43 FR 7572, Feb. 23, 1978] 

§ 60.283 Standard for total reduced sulfur (fRS). 

(a) On and after the date on which the perfonnance test required 
to be conducted by§ 60.8 is completed, no owner or operator 
subject to the provisions of this subpart shall cause to be 
discharged into the atmosphere: 
(I) From any digester system, brown stock washer system, 

multiple-effect evaporator system, or condensate stripper system 
any gases which contain TRS in excess of 5 ppm by volume on a 
dry basis, corrected to 10 percent oxygen, unless the following 
conditions are met: 
(i) The gases are combusted in a lime kiln subject to the 

provisions of paragraph (a)(S) of this section; or 
·(ii) The gases are r.:ombusted in a recovery furnace subject to the 
provisions of paragraphs (a)(2) or (a)(3) of this section; or 
(iii) The gases are com busted with other waste gases in an 

incinerator or other device, or combusted in a lime kiln or 
recovery furnace not subject to the provisions of this subpart, and 
are subjected to a minimum temperature of 1200• F. for at least 
0.5 second; or 
(iv) It has been demonstrated to the Administrator's satisfaction 

by the owner or operator that incinerating the exhaust gases from 
a new, modified, or reconstructed brown stock washer system is 
technologically or economically unfeasible. Any exempt system 
will become subject to the provisions of this subpart if the facility 
is changed so that the gases can be incinerated. 
(v) The gases from the digester system, brown stock washer 

system, or condensate stripper system are controlled by a means 



other than combustion. In this case, this system shall not 
discharge any gases to the atmosphere which contain TRS in 
excess of 5 ppm by volume on a dry basis, corrected to the actual 
oxygen content of the untreated gas stream. 

(vi) The uncontrolled exhaust gases from a new, modified, or 
reconstructed digester system contain TRS less than 0.005 glkg 
ADP (O.Ollb/ton ADP). 

(2) From any straight kraft recovery furnace any gases which 
contain TRS in excess of 5 ppm by volume on a dry basis, 

·corrected to 8 percent oxygen. 
(3) From any cross recovery furnace any gases which contain 

TRS in excess of25 ppm by volume on a dry basis, corrected to 8 
percent oxygen. 

(4) From any smelt dissolving tank any gases which contain TRS 
in excess of0.016 glkg black liquor solids as H2S (0.033lb/ton 
black liquor solids as H2S). 

(5) From any lime kiln any gases which contain TRS in excess 
of 8 ppm by volume on a dry basis, corrected to 10 percent 
oxygen. 

[43 FR 7572, Feb. 23, 1978, as amended at 50 FR6317, Feb. 14, 
1985; 51 FR 18544, May 20, 1986] 

§ 60.284 Monitoring of emissions and operations. 

(a) Any owner or operator subject to the provisions of this 
subpart shall install, calibrate, maintain, and operate the following 
continuous monitoring systems: 

(1) A continuous monitoring system to monitor and record the 
opacity of the gases discharged into the atmos~ phere from any 
recovery furnace. The span of this system shall be set at 70 
percent opacity. 

(2) Continuous monitoring systems to monitor and record the 
concentration ofTRS emissions on a dry basis and the percent of 
oxygen by volume on a dry basis in the gases discharged into the 
atmosphere from any lime kiln, recovery furnace, digester system, 
brown stock washer system, multiple--effect evaporator system, or 
condensate stripper system, except where the provisions of§ 
60.283(a)(l) (iii) or (iv) apply. These systems shall be located 
downstream of the control device(s) and the spans of these 
continuous monitoring system(s) shall be set: 

(i) At a TRS concentration of30 ppm for the TRS continuous 
monitoring system, except that for any cross recovery furnace the 
span shall be set at 50 ppm. 
(ii) At 20 percent oxygen for the continuous oxygen monitoring 

system. 
(b) Any owner or operator subject to the provisions of this 

subpart shall install, calibrate, maintain, and operate the following 
continuous monitoring devices: 
(1) For any incinerator, a monitoring device which measures and 

records the combustion temperature at the point of incineration of 
effiuent gases which are emitted from any digester system, brown 
stock washer system, multiple-effect evaporator system, black 
liquor oxidation system, or Ctiil~..;nsate stripper system where the 
provisions of§ 60.283(a)(1)(iii) apply. The monitoring device is 
to be certified by the manufacturer to be accurate within ±1 
percent of the temperature being measured. 
(2) For any lime kiln or smelt dissolving tank using a scrubber 

emission control device: 
(i) A monitoring device for the ·continuous measurement of the 

pressure loss of the gas stream through the control equipment. 
The monitoring device is to be certified by the manufacturer to be 
accurate to within a gage pressure of ±500 pascals (ca. ±2 inches 
water gage pressure). 

(ii) A monitoring device for the continuous measurement of the 
scrubbing liquid supply pressure to the control equipment. The 
monitoring device is to be certified by the manufacturer to be 
accurate within ±15 percent of design scrubbing liquid supply 

pressure. The pressure sensor or tap is to be located close to the 
scrubber liquid discharge point. The Administrator may be 
consulted for approval of alternative locations. 
(c) Any owner or operator subject to the provisions of this 

subpart shall, except where the provisions of§ 60.283 (a)(l)(iv) 
or (a)(4) apply. 

(1) Calculate and record on a daily basis 12~hour average TRS 
concentrations for the two consecutive periods of each operating 
day. Each 12~hour average shall be determined as the arithmetic 
mean of the appropriate 12 contiguous 1~hour average total 
reduced sulfur concentrations provided by each continuous 
monitoring system installed under paragraph (a)(2) of this section. 
(2) Calculate and record on a daily basis 12~hour average 

oxygen concentrations for the two consecutive periods of each 
operating day for the recovery furnace and lime kiln. These 
12~hour averages shall correspond to the 12~hour average TRS 
concentrations under paragraph (c)(1) of this section and shall be 
determined as an arithmetic mean of the appropriate 12 
contiguous 1-hour average oxygen concentrations provided by 
each continuous monitoring system installed under paragraph 
(a)(2) of this section. 

(3) Correct all12-hour average TRS concentrations to 10 
volume percent oxygen, except that all12~hour average TRS 
concentration from a recovery furnace shall be corrected to 8 
volume percent using the following equation: 

Ccorr-CmeasX(21-X/21-Y) 
where: 
Ccorr=the concentration corrected for oxygen. 
Cmeas=the concentration uncorrected for oxygen. 
X =the volumetric oxygen concentration in percentage to be 
corrected to (8 percent for recovery furnaces and 10 percent for 
lime kilns, incinerators, or other devices). 
Y=the measured 12-hour average volumetric oxygen 
concentration. 

(4) Record once per shift measurements obtained from the 
continuous monitoring devices installed under paragraph (b)(2) of 
this section. 

(d) For the purpose ofreports required under§ 60.7(c), any 
owner or operator subject to.the provisions of this subpart shall 
report semiannually periods of excess emissions as follows: 

(1) For emissions from any recovery furnace periods of excess 
emissions are: 

(i) A1112-hour averages ofTRS concentrations above 5 ppm by 
volume for straight kraft recovery furnaces and above 25 ppm by 
volume for cross recovery furnaces. 
(ii) All 6-minute average opacities that exceed 35 percent. 
(2) For emissions from any lime kiln, periods of excess 

emissions 
are all 12~hour average TRS concentration above 8 ppm by 
volume. 

(3) For emissions from any digester system, brown stock washer 
system, multiple-effect evaporator system, or condensate stripper 
system periods of excess emissions are: 

(i) A1112~hour average IRS concentrations above 5 ppm by 
volume unless the provisions of§ 60.283(a)(l) (i), (ii), or (iv) 
apply; or 
(ii) All periods in excess of 5 minutes and their duration during 

which the combustion temperature at the point of incineration is 
less than 1200 •F, where the provisions of§ 60.283(a)(l)(iii) 
apply. 
(e) The Administrator will not consider periods of excess 

emissions reported under paragraph (d) of this section to be 
indicative of a violation of§ 60.1 1(d) provided that: 
(1) The percent of the total number of possible contiguous 

periods of excess emissions in a quarter (excluding periods of 
startup, shutdown, or malfunction and periods when the facility is 



not operating) during which excess emissions occur does not 
exceed: 

(i) One percent for TRS emissions from recovery furnaces. 
(ii) Six percent for average opacities from recovery furnaces. 
(2) The Administrator determines that the affected facility, 

including air pollution control equipment, is maintained and 
operated in a manner which is consistent with good air pollution 
control practice for minimizing emissions during periods of 
excess emissions. 

[43 FR 7572, Feb. 23, 1978, as amended at 51 FR 18545, May 20, 
1986] 

§ 60.285 Test methods and procedures. 

(a) In conducting the performance tests required in§ 60.8, the 
owner or operator shall use as reference methods and procedures 
the test methods.in appendix A of this part or other methods and 
procedures in this section, except as provided in §60.8(b). 
Acceptable alternative methods and procedures are given in 
paragraph (f) of this section. 
(b) The owner or operator shall determine compliance with the 

particulate matter standards in§ 60.282(a) (I) and (3) as follows: 
(1) Method 5 shall be used to determine the particulate matter 

concentration. The sampling time and sample volume for each run 
shall be at least 60 minutes and 0.90 dscm (31.8 dscf). Water shall 
be used as the cleanup solvent instead of acetone in the sample 
recovery procedure. The particulate concentration shall be 
corrected to the appropriate oxygen concentration according 
to§ 60.284(c)(3). 
(2) The emission rate correction factor, integrated sampling and 

analysis procedure of Method 38 shall be used to determine the 
oxygen concentration. The gas sample shall be taken at the same 
time and at the same traverse points as the particulate sample. 

(3) Method 9 and the procedures in § 60.11 shall be used to 
determine opacity. 

(c) The owner or operator shall determine compliance with the 
particular matter standard in§ 60.282(a)(2) as follows: 

(1) The emission rate (E) of particulate matter shalt be computed 
for each run using the following equation: 

E-cs Qsd/BLS 
where: 
E=emission rate of particulate matter, glk:g Qb/ton) ofBLS. 
cs=concentration -of --particulate -matter, gldsm (lb/dscf). 
Qsd=volumetric flow rate of effluent gas, dscm!hr (dscflhr). 
BLS-black liquor solids (dry weight) feed rate, kglhr (ton!hr). 

(2) Method 5 shall be used to determine the particulate matter 
concentration (cs) and the volumetric flow rate (Qsd) of the 
effiuent gas. The sampling time and sample volume shall be at 
least 60 minutes and 0.90 dscm (31.8 dscf). Water shaH be used 
insteaC of acetone in the sample recovery. 
(3) Process data shall be used to determine the black liquor 

solids (BLS) feed rate on a dry weight basis. 
(d) The owner or operator shall determine compliance with the 

TRS standards in § 60.283, except§ 60.283(a)(l)(vi) and (4), as 
follows: 

(1) Method 16 shall be used to determine the TRS concentration. 
The TRS concentration shall be corrected to the appropriate 
oxygen concentration using the procedure in§ 60.284(c)(3). The 
sampling time shall be at least 3 hours, but no longer than 6 
hours. 

(2) The emission rate correction factor, integrated sampling and 
analysis procedure of Method 3B shall be used to determine 
the oxygen concentration. The sample shall be taken over the 
same time period as the TRS samples. 

(3) When determining whether a furnace is a straight kraft 
recovery furnace or a cross recovery furnace, TAPPI Method 
T.624 (incorporated by refurence-see § 60.17) shall be used to 
determine sodium sulfide, sodium hydroxide, and sodium 
carbonate. These determinations shall be made 3 times daily from 
the green liquor, and the daily average values shalt be converted 
to sodium oxide (Na20) and substituted into the following 
equation to determine the green liquor sulfidity: 

GLS -100 CNa2S/(CNA2S-t<:Na2H-t<:Na2C03) 
Where: 

GLS=green liquor sulfidity, percent. 
CNa2S-concentration ofNa2S as Na20, mg/liter (gr/gal). 
CNaOH=concentration ofNaOH as Na20, mglliter (gr/gal). 
CNa2C03-concentration ofNa2C03 as Na20, mg/liter (gr/gal). 

(e) The owner or operator shall determine compliance with the 
TRS standards in§ 60.283(a)(l)(vi) and (4) as follows: 
(l) The emission rate {E) ofTRS shall be computed for each run 

using the following equation: 

E=CTRS F Qsd/P 
where: 
E=emission rate ofTRS, glk:g (lb/ton) ofBLS or ADP. 
CTRS=average combined concentration ofTRS, ppm. 
F=conversion factor, 0.001417 g H2S/mt3 ppm 
(0.08844X!Ot-6 lb H2S/ft3 ppm). 
Qsd=volumetric flow rate of stack gas, dscrnlhr (dscfi'lu). 
P=black liquor solids feed or pulp production rate, kglhr (tonlhr). 

(2) Method 16 shall be used to determine the TRS concentration 
(CTRS). 
(3) Method 2 shall be used to determine the volumetric flow rate 

(Qsd) of the eftluent gas. 
(4) Process data shalt be used to determine the black liquor feed 

rate or the pulp production rate (P). 
(f) The owner or operator may use the following as alternatives 

to the reference methods and procedures specified in this section: 
(I) For Method 5, Method 17 may be used if a constant value of 

0.009 g/dscm (0.004 gr/dscf) is added to the results of Method 17 
and the stack temperature is no greater than 205 oc (400 •F). 

(2) For Method 16, Method 16Aor 168 may be used if the 
sampling time is 60 minutes. 

[54 FR 6673, Feb. 14, 1989; 54 FR 21344, May 17, 1989, as 
amended at 55 FR 5212, Feb. 14, 1990] 

§ 60.286 Innovative technology waiver. 

(a) Pursuant to section 1110) or the Clean Air Ac~ 42 U.S.C. 
74110), the No. 10 batch digester-at Owens-Illinois Incorporated's 
Valdosta kraft pulp mill in Clyattville, Georgia, shall comply with 
the foUowing conditions: 

(1) Owens·IIlinois, Incorporated shall obtain the necessary 
pennits as required by section 173 of the Clean Air Act, as 
amended August 1977, to operate the No. 10 batch digester at the 
Valdosta milt. 
(2) Commencing on February 14, 1985, and continuing to 

December 31, 1987, or until the DHS that can achieve the 
standard specified in 40 CFR 60.283 (February 23, 1987), is 
demonstrated to the Administrator's satisfaction, whichever comes 
first, 01 Valdosta and Timber STS Inc. shalt limit the discharge of 
TRS emissions to the atmosphere: 
(i) From the No. 10 batch digester at the Valdosta mill to 0.02 lb 

ofTRS per ton of air-dried pulp. 
(ii) From the existing multiple-effect evaporators at the Valdosta 

mill to the TRS level existing prior to the modifications. 



(3) Commencing the day after the expiration of the period 
·described in paragraph (a)(2) of this section, and continuing 
·thereafter, emissions oflRS ftom the No. 10 batch digester shall 
not exceed the TRS level of 0.005 glkg ADP (O.Ollb/ton ADP) as 
specified in§ 60.283 of this part. 

(4) The No. 10 batch digester system shall comply with the 
provisions of§§ 60.284 and 60.285. 

(5) A technology development report shall be sent to EPA, 
Emission Standards and Engineering Division (MD-13), Research 
Triangle Park, North Carolina 27711 and EPA Region IV, 345 
Courtland, NE, Atlanta, Georgia 30365, postmarked before 60 
days after the promulgation of this waiver and every 6 months 
thereafter while this waiver is in effect. The technology 
development report shall surrunarize the displacement heating 
system work including the results oftests of the various emission 
points being evaluated. The report shall include an updated 
schedule of attainment of 
40 CFR 60.283 based on the most current information. Tests will 
be conducted prior to and after the digester modifications for TRS 
emissions and air flow rates on all vents to the atmosphere ftom 
the No. 10 digester system, the multiple effect evaporator system, 
and at the existing batch digester system. In addition, tests will be 
performed to determine the BOD content of the effluents from the 
multiple effect evaporator system, the brown stock washing 
system, and the mill prior to and after the digester modifications. 
(b) This waiver shall be a federally promulgated standard of 

performance. As such, it shall be unlawful for Owens-Illinois, 
Incorporated to operate the No. 10 batch digester or the 
multiple-effect evaporators in violation of the requirements 
established 
in this waiver. Violations of the terms and conditions of this 
waiver shall subject Owens-Illinois, Incorporated to enforcement 
under section 113 (b) and (c), 42 U.S.C. 7412 (b) and (c), and 
section 120,42 U.S.C. 7420, of the Act as well as possible citizen 
enforcement under section 304 of the Act, 42 U.S.C. 7604. 

[50 FR 6317, Feb. 14, 1985, as amended at 53 FR 12009, Apr. 12, 
1988] 



Attachment D- Standards of Performance for 
Stationary Gas Turbines 



Subpart GG-Standards of Performance for Stationary Gas 
Turbines 

§ 60.330 Applicability and designation of affected facility. 

(a) The provisions of this subpart are applicable to the following 
affected facilities: AU stationary gas turbines with a heat input at 
peak load equal to or greater than 10.7 gigajoules per hour, based 
on the lower heating value of the fuel fired. 

(b) Any facility under paragraph (a) of this section which 
commences construction, modification, or reconstruction after 
October 3, 1977, is subject to the requirements of this part except 
as provided in paragraphs (e) and G) of§ 60.332. 

[44 FR 52798, Sept. 10, 1979, as amended at 52 FR42434, Nov. 
5, 1987] 

§ 60.331 Definitions. 

As used in this subpart, all tenns not defined herein shall have 
the meaning given them in the Act and in subpart A of this part. 
(a) Stationary gas turbine means any simple cycle gas turbine, 

regenerative cycle gas turbine or any gas turbine portion of a 
combined cycle steam/electric generating system that is not self 
propelled. It may, however, be mounted on a vehicle for 
portability. 

(b) Simple cycle gas turbine means any stationary gas turbine 
which does not recover heat from the gas turbine exhaust gases to 
preheat the inlet combustion air to the gas turbine, or which does 
not recover heat from the gas turbine exhaust gases to heat water 
or generate steam. 

(c) Regenerative cycle gas turbine means any stationary gas 
turbine which recovers heat from the gas turbine exhaust gases to 
preheat the inlet combustion air to the gas turbine. 

(d) Combined cycle gas turbine means any stationary gas turbine 
which recovers heat from the gas turbine exhaust gases to heat 
water or generate steam. 

(e) Emergency gas turbine means any stationary gas turbine 
which operates as a mechanical qr electrical power source only 
when the primary power source for a facility has been rendered 
inoperable by an emergency situation. 
(t) Ice fog means an atmospheric suspension of highly reflective 

ice crystals. 
(g) ISO standard day conditions means 288 degrees Kelvin, 60 

percent relative humidity and 101.3 kilopascals pressure. 
(h) Efficiency means the gas turbine manufacturer's rated heat 

rate at peak load in tenns of heat input per unit of power output 
based on the lower heating value of the fuel. 
(i) Peak load means 100 percent of the manufacturer's design 

capacity of the gas turbine at ISO standard day conditions. 
0> Base load means the load level at which a gas turbine is 

nonnally operated. 
(k) Fire-fighting ii<rbine means any stationary gas turbine that is 

used solely to pump water for extinguishing fires. 
(I) Turbines employed in oil/gas production or oil/gas 

transportation means any stationary gas turbine used to provide 
power to extract crude oil/natural gas from the earth or to move 
crude oil/natural gas, or products refined from these substances 
through pipelines. 

(m) A Metropolitan Statistical Area or MSA as defined by the 
Department of Commerce. 

(n) Offshore platfonn gas turbines means any stationary gas 
turbine located on a platfonn in an ocean. 

(o) Garrison facility means any pennanent military installation. 
(p) Gas turbine model means a group of gas turbines having the 

same nominal air flow, combuster inlet pressure, combuster 
inlet temperature, firing temperature, turbine inlet temperature 

and turbine inlet pressure. 
(q) Electric utility stationary gas turbine means any stationary 

gas turbine constructed for the purpose of supplying more than 
one-third of its potential electric output capacity to any utility 
power distribution system for sale. 

(r) Emergency fuel is a fuel fired by a gas turbine only during 
circumstances, such as natural gas supply curtailment or 
breakdown 
of delivery system, that make it impossible to fire natural gas in 
the gas turbine. 

(s) Regenerative cycle gas turbine means any stationary gas 
turbine that recovers thennal energy from the exhaust gases and 
utilizes the thennal energy to preheat air prior to entering the 
combustor. 

[44 FR 52798, Sept. 10, 1979, as amended at 47 FR 3770, Jan. 27, 
1982] 

§ 60.332 Standard for nitrogen oxides. 

(a) On and after the date of the perfonnance test required by§ 
60.8 is completed, every owner or operator subject to the 
provisions of this subpart as specified in paragraphs (b), (c), and 
(d) of this section shall comply with one of the following, except 
as provided in paragraphs (e), (f), (g), (h), (i), fj), (k), and (I) of 
this section. 
(l) No owner or operator subject to the provisions of this subpart 

shall cause to be discharged into the atmosphere from any 
stationary gas turbine, any gases which contain nitrogen oxides in 
excess of: 

(14.4)STD ~ 0.0075 -- + FY 

where: 
STD=allowable NOx emissions (percent by volume at 15 percent 
oxygen and on a dry basis). 
Y=manufacturer's rated heat rate at manufacturer's rated load 
(kilojoules per watt hour) or, actual measured heat rate based on 
lower heating value of fuel as measured at actual peak load for the 
facility. The value ofY shall not exceed 14.4 kilojoules per watt 
hour. 
F=NOx emission allowance for fuel-bound nitrogen as defined in 
paragraph (a)(3) of this section. 

(2) No owner or operator subject to the provisions of this subpart 
shall cause to be discharged into the atmosphere from any 
stationary gas turbine, any gases which contain nitrogen oxides in 
excess of: 

(14.4)STD ~ 0.0150 -- + FY 

where: 
STD=allowable NOx emissions (percent by volume at 15 percent 
oxygen and on a dry basis). 
Y=manufacturer's rated heat rate at manufacturer's rated peak load 
(kilojoules per watt hour), or actual measured heat rate based on 
lower heating value of fuel as measured at actual peak load for the 
facility. The value ofY shall not exceed 14.4 kitojoules per watt 
hour. 
F=NOx emission allowance for fuel-bound nitrogen as defined in 
paragraph (a)(3) Qfthis section. 

(3) F shall be defined according to the nitrogen content of the 
fuel as follows: 



Fuel-bound nitrogen (percent by ~eight) 

N<0.0!5 

O.Ol5<N<0.! 

O.l<N<0.25 

N>0.25 

where: 
N=the nitrogen content of the fuel (percent by weight). 
or: 

Manufacturers may develop custom fuel-bound nitrogen 
allowances for each gas turbine model they manufacture. These 
fuel-bound nitrogen allowances shall be substantiated with data 
and must be approved for use by the Administrator before the 
initial performance test required by§ 60.8. Notices of approval of 
custom fuel-bound nitrogen allowances will be published in the 
Federal Register. 

(b) Electric utility stationary gas turbines with a heat input at 
peak load greater than 107.2 gigajoules per hour (100 million 
Btu/hour) based on the lower heating value of the fuel fired shall 
comply with the provisions of paragraph (a)(l) of this section. 

(c) Stationary gas turbines with a heat input at peak load equal to 
or greater than 10.7 gigajoules per hour (10 million Btu/hour) but 
less than or equal to 107.2 gigajoules per hour (100 million 
Btu/hour) based on the lower heating value of the fuel fired, shall 
comply with the provisions of paragraph (a)(2) of this section. 
(d) Stationary gas turbines with a manufacturer's rated base load 

at ISO conditions of 30 megawatts or less except as provided in § 
60.332(b) shall comply with paragraph (a)(2) of this section. 
(e) Stationary gas turbines with a heat input at peak load equal to 

or greater than 10.7 gigajoules per hour (10 million Btu/hour) but 
less than or equal to l 07.2 gigajoules per hour (l 00 million 
Btu/hour) based on the lower heating value of the fuel fired and 
that have commenced construction priOr to October 3, 1982 are 
exempt from paragraph (a) of this section. 
(t) Stationary gas turbines using water or steam injection for 

control ofNOx emissions are exempt from paragraph (a) when ice 
fog is deemed a traffic hazard by the owner or operator of the gas 
turbine. 

(g) Emergency gas turbines, military gas turbines for use in other 
than a garrison facility, military gas turbines installed for use as 
military training facilities, and fire fighting gas turbines are 
exempt from paragraph (a) of this section. 
(h) Stationary gas turbines engaged by manufacturers in research 

and development of equipment for both gas turbine emission 
control techniques and gas turbine efficiency improvements are 
exempt from paragraph (a) on a case-by-case basis as determined 
by 
the Administrator. 

(i) Exemptions from the requirements of paragraph (a) of this 
section will be granted on a case-by-case basis as determined by 
the Administrator in specific geographical areas where mandatory 
water restrictions are required by governmental agencies because 
of drought conditions. These exemptions will be allowed only 
while the mandatory water restrictions are in effect. 

G) Stationary gas turbines with a heat input at peak load greater 
than 107.2 gigajoules per hour that commenced construction, 
modification, or reconstruction between the dates of October 3, 
1977, and January 27, 1982, and were required in the September 
10, 1979, Federal Register (44 FR 52792) to comply with 

F (NOx percent by volume) 

0 

0.04(N) 

0.004+0.0067(N·O.l) 

0.005 

paragraph (a)( I) of this section, except electric utility stationary 
gas turbines, are exempt from paragraPh (a) of this section. 
(k) Stationary gas turbines with a heat input greater than or equal 

to 10.7 gigajoules per hour (10 million Btu/hour) when fired with 
natural gas are exempt from paragraph (a)(2) of this section when 
being fired with an emergency fuel. 
(I) Regenerative cycle gas turbines with a heat input less than or 

equal to 107.2 gigajoules per hour (100 million Btu/hour) are 
exempt from paragraph (a) of this section. 

[44 FR 52798, Sept. !0, !979, as amended at 47 FR 3770, Jan. 27, 
!982] 

§ 60.333 Standard for sulfur dioxide. 

On and after the date on which the performance test required to 
be conducted by§ 60.8 is completed, every owner or operator 
subject to the provision of this subpart shall comply with one or 
the other of the following conditions: 

(a) No owner or operator subject to the provisions of this subpart 
shall cause to be discharged into the atmosphere from any 
stationary gas turbine any gases which contain sulfur dioxide in 
excess of0.015 percent by volume at 15 percent oxygen and 
on a dry basis. 
(b) No owner or operator subject to the provisions of this subpart 

shall bum in any stationary gas turbine any fuel which contains 
sulfur in excess of0.8 percent by weight. 

[44 FR 52798, Sept. !0, !979] 

§ 60.334 Monitoring of operations. 

(a) The owner or operator of any stationary gas turbine subject to 
the provisions of this subpart and using water injection to control 
NOx emissions shall install and operate a continuous monitoring 
system to monitor and record the fuel consumption and the ratio 
of water to fuel being fired in the turbine. This system shall be 
accurate to within ±5.0 percent and shall be approved by the 
Administrator. 
. (b) The owner or operator of any stationary gas turbine subjert; 
to the provisions of this subpart shall monitor sulfur content and 
nitrogen content of the fuel being fired in the turbine. The 
frequency of determination of these values shall be as follows: 

(1) If the turbine is supplied its fuel from a bulk storage tank, the 
values shall be determined on each occasion that fuel is 
transferred to the storage tank from any other source. 

(2) If the turbine is supplied its fuel without intermediate bulk 
storage the values shall be determined and recorded daily. 
Owners, operators or fuel vendors may develop custom schedules 
for determination of the values based on the design and operation 
of the affected facility and the characteristics of the fuel supply. 
These custom schedules shall be substantiated with data and must 
be approved by the Administrator before they can be used to 
comply with paragraph (b) of this section. 



(c) For the purpose of reports required under§ 60.7(c), periods 
of excess emissions that shaH be reported are defined as follows: 
(l) Nitrogen oxides. Any one-hour period during which the 
average water-to-fuel ratio, as measured by the continuous 
monitoring 
system, falls below the water-to-fuel ratio determined to 
demonstrate compliance with § 60.332 by the performance test 
required in § 60.8 or any period during which the fuel-bound 
nitrogen of the fuel is greater than the maximum nitrogen content 
allowed by the fuel-bound nitrogen aJiowance used during the 
performance test required in § 60.8. Each report shall include the 
average water-to-fuel ratio, average fuel consumption, ambient 
conditions, gas turbine load, and nitrogen content of the fuel 
during the period of excess emissions, and the graphs or figures 
developed under§ 60.335(a). 

(2) Sulfur dioxide. Any daily period during which the sulfur 
content of the fuel being fired in the gas turbine exceeds 0.8 
percent. 

(3) Ice fog. Each period during which an exemption provided in 
§ 60.332(g) is in effect shall be reported in writing to the 
Administrator quarterly. For each period the ambient conditions 
existing during the period, the date and time the air pollution 
control system was deactivated, and the date and time the air 
pollution control system was reactivated shall be reported. All 
quarterly reports shall be postmarked by the 30th day following 
the end of each caJendar quarter. 
(4) Emergency fuel. Each period during which an exemption 

provided in§ 60.332(k) is in effect shalt be included in the report 
required in§ 60.7(c). For each period, the type, reasons, and 
duration of the firing of the emergency fuel shall be reported. 

[44 FR 52798, Sept. 10, 1979, as amended at47 FR 3770, Jan. 27, 
1982] 

§ 60.335 Test methods and procedures. 

(a) To compute the nitrogen oxides emissions, tile owner or 
operator shall use analytical methods and procedures that are 
accurate to within 5 percent and are approved by the 
Administrator to determine the nitrogen content of the fuel being 
fired. 
(b) In conducting the performance tests required in § 60.8, the 

owner or operator shall use as reference methods and procedures 
the test methods in appendix A of this part or other methods and 
procedures as specified in this section, except as provided for in § 
60.8(b). Acceptable alternative methods and procedures are given 
in paragraph (f) of this section. 
(c) The owner or operator shall determine compliance with the 

nitrogen oxides and sulfur dioxide standards in §§ 60.332 and 
60.333(a) as follows: 

(1) The nitrogen oxides emission rate (NOx) shall be computed 
for each run using the following equation: 

NOx~(NOxo) (Pr/Po) 0.5 et(19(Ho-0.00633)) (288"Kffa)tl.53 

where: 
NOx=emission rate ofNOx at 15 percent 02 and ISO standard 
ambient conditions, volume percent. 
NOxo=observed NOx concentration, ppm by volume. 
Pr=reference combustor inlet absolute pressure at 101.3 
kilopascals ambient pressure, mm Hg. 
Po=observed combustor inlet absolute pressure at test, mm Hg. 
Ho=observed humidity of ambient air, g H20/g air. 
e=transcendental constant, 2.718. 
Ta=ambient temperature, ~K. 

(2) The monitoring device of§ 60.334(a) shall be used to 
determine the fuel consumption and the water-to-fuel ratio 

necessary to comply with § 60.332 at 30, 50, 75, and I 00 percent 
of peak load or at four points in the normal operating range of the 
gas turbine, including the minimum point in the range and peak 
load. All loads shall be corrected to ISO conditions using the 
appropriate equations supplied by the manufacturer. 
(3) Method 20 shall be used to determine the nitrogen oxides, 

sulfur dioxide, and oxygen concentrations. The span values shaJl 
be 300 ppm of nitrogen oxide and 21 percent oxygen. The NOx 
emissions shall be determined at each of the load conditions 
specified in paragraph (c)(2) of this sectioO. 

(d) The owner or operator shaJI determine compliance with the 
sulfur content standard in§ 60.333{b) as follows: ASTM D 
2880-71 shalt be used to determine the sulfur content of liquid 
fuels andASTM D 1072-80, D 3031-81, D 4084-82, orD 
3246-81 shaJI be used for the sulfur content of gaseous fuels 
(incorporated by reference-see § 60.17). The applicable ranges of 
some ASTM methods mentioned above are not adequate to 
measure the levels of sulfur in some fuel gases. Dilution of 
samples before analysis 
(with verification of the dilution ratio) may be used, subject to the 
approval of the Administrator. 
(e) To meet the requirements of§ 60.334(b), the owner or 

operator shaJI use the methods specified in paragraphs (a) and 
(d) of this section to determine the nitrogen and sulfur contents of 
the fuel being burned. The analysis may be performed by the 
owner or operator, a service contractor retained by the owner or 
operator, the fuel vendor, or any other qualified agency. 

(f) The owner or operator may use the following as alternatives 
to the reference methods and procedures specified in this section: 

(1) Instead of using the equation in paragraph (b)(l) of this 
section, manufacturers may develop ambient condition correction 
factors to adjust the nitrogen oxides emission level measured by 
the performance test as provided in§ 60.8 to ISO standard day 
conditions. These factors are developed for each gas turbine 
model they manufacture in terms of combustion inlet pressure, 
ambient air pressure, ambient air humidity, and ambient air 
temperature. They shall be substantiated with data and must be 
approved for use by the Administrator before the initial 
performance test required by§ 60.8. Notices of approval of 
custom ambient condition correction factors will be published in 
the Federal Register. 

[54 FR 6675, Feb. 14, 1989, as amended at 54 FR 27016, June 27, 
1989] 
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Arkansas Department of Pollution Control & Ecology 

CONTINUOUS EMISSION MONITORING SYSTEMS 
STANDARDS 



SECTION I 

DEFINITIONS 

Continuous Emission Monitoring System (CEMS) - The total equipment required for the 
determination of a gas concentration and/or emission rate so as to include sampling, analysis and 
recording of emission data. 

Calibration Drift (CD) - The difference in the CEMS output reading from the established 
reference value after a stated period of operation during which no unscheduled maintenance, 
repair, or adjustments took place. 

Primary CEMS - The main reporting CEMS with the ability to sample, analyze and record 
stack pollutant to determine gas concentration and/or emission rate. 

Back-up CEM (Secondary CEM) - A CEM with the ability to sample, analyze and record stack 
pollutant to determine gas concentration and/or emission rate. This CEM is to serve as a back
up to the primary CEMS to minimize monitor downtime. 

Standby CEM- A analyzer that has been certified by a cylinder gas audit and placed aside until 
needed. When the standby CEM is placed in service, the monitoring system shall be certified 
within seven days of installation to verify data acceptability. 

Portable CEM (Phase II Acid Rain Facilities Only) - A analyzer that has been certified on each 
source for possible use then placed aside until needed. Unit is limited to 720 hours of operation 
per year. 

Out-of-Control Period - Begins with the hour corresponding to the completion of a daily 
calibration error, linearity check, or quality assurance audit that indicates that the instrument is 
not measuring and recording within the applicable performance specifications. Out-of-Control 
Period ends with the hour corresponding to the completion of an additional calibration error, 
linearity check, or quality assurance audit following corrective action that demonstrates that the 
instrument is measuring and recording within the applicable performance specifications. 

Monitor Downtime - Any period during which the CEMS is unable to sample, analyze and 
record a minimum of four evenly spaced data points over an hour, except during one daily zero
span check during which two data points per hour are sufficient. 

Excess Emissions - Any period in which the emissions exceed the permit limits. 
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SECTION IT 

NOTIFICATION AND RECORD KEEPING 

A. When requested to do so by an owner or operator, the Compliance Section Manager will 
review plans for installation or modification for the purpose of providing technical advice 
to the owner or operator. 

B. Each facility which operates a CEMS shall notify the Compliance Section Manager of 
the date for which the demonstration of the CEMS performance will commence. 
Notification shall be received in writing no less than 15 days prior to testing. 

C. Each facility which operates a CEMS shall maintain records of the occurrence and 
duration of start up/ shut down, cleaning/ soot blowing, process problems, fuel problems, 
or other malfunction in the operation of the affected facility which causes excess 
emissions. This includes any malfunction of the air pollution control equipment or any 
period during which a continuous monitoring device/ system is inoperative. 

D. Each facility required to install a CEMS shall submit an excess emission and monitoring 
system performance report to the Department (Attention: Air Division, Compliance 
Section Manager) at least quarterly, unless more frequent submittals are warranted to 
assess the compliance status of the facility. Quarterly reports shall be postmarked no 
later than the 30th day of the month following the end of each calendar quarter. 

E. All excess emissions shall be reported in terms of the applicable standard. Each report 
shall be submitted on ADPC&E Quarterly Excess Emission Report Forms. These forms 
may be obtained from the Air Division of the Little Rock office of ADPC&E. Alternate 
forms may be used with the prior written approval from the Department. 

F. Each facility which operates a CEMS must maintain on site a file of CEMS data 
including all raw data, corrected and adjusted, repair logs, calibration checks, 
adjustments, and test audits. This file must be retained for two years, and is required 
to be maintained in such a condition that it can easily be audited by an inspector. 

G. Quarterly reports shall be used by the Department to determine compliance with the 
permit. Violations of the CEMS standards may result in penalties and/or other 
enforcement action. 
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SECTION ill 

MONITORING REQUIREMENTS 

. . A. For new sources, the installation date for the CEMS shall be no later than thirty (30) 
days from the date of start-up of the source. 

B. For existing sources, the installation date for the CEMS shall be no later than sixty (60) 
days from the issuance of the permit unless a specific date is required by the permit. 

C. Within sixty (60) days of installation ofa CEMS, a performance specification test (PST) 
must be completed. PST's are defmed in 40 CFR, Part 60, Appendix B, PS 1-7. The 
Department may accept alternate PSTs for pollutants not covered by Appendix B on a 
case-by-case basis. Alternate PST's shall be approved, in writing, by the Compliance 
Section Manager prior to testing. 

D. Each CEMS shall have, as a minimum, a daily zero-span check. The zero-span shall be 
adjusted whenever the 24-hour zero or 24-hour span drift exceeds two times the limits 
in the applicable performance specification in 40 CFR, Part 60, Appendix B. Before any 
adjustments are made to either the zero or span drifts measured at the 24-hour interval 
the excess zero and span drifts measured must be quantified and recorded. 

E. All CEMS shall be in continuous operation and shall meet minimum frequency of 
operation requirements of 95% up-time for each quarter for each pollutant measured. 
Failure to maintain operation time shall constitute a violation of the CEMS standard. 

F. All sources with a CEMS shall meet 95% compliance per quarter for each pollutant. 
Failure to maintain compliance shall constitute a violation of the CEMS standard. 

G. All CEMS measuring emissions shall complete a minimum of one cycle of operation 
(sampling, analyzing, and data recording) for each successive fifteen minute period unless 
more cycles are required by the permit. For each CEMS, one-hour averages shall be 
computed from four or more data points equally spaced over each one hour period unless 
more data points are required by the permit. 

H. When the pollutant from a single affected facility is released through more than one 
point, a CEMS ~hall be installed on each point unless installation of fewer systems is 
approved, in writing, by the Compliance Section Manager. When more than one CEMS 
is used to monitor emissions from one affected facility (eg. multiple breaching or 
multiple exhaust) the owner or operator shall report the results as required from each 
CEMS. 
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CERTIFICATE OF SERVICE 

I, Keith A. Michaels, hereby certify that a copy of this permit has been mailed 

by first class mail to International Paper Company- Camden Mill, P.O. Box 2045, 

Camden, Arkansas 71701, on this -~l,s'-"-t ___ day of_----"'N""ov'""e'""mb..,e""-r ____ , 

1996. 

Keith A. Michaels, Chief, Air Division 
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